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1. Project Summary

Abstract

Prediction of both natural climate variability and the human impact on climate is inherently probabilistic, due to uncertainties in forecast initial conditions, representation of key processes within models, and climatic forcing factors. Hence, reliable estimates of climatic risk can only be made through ensemble integrations of Earth-System Models in which these uncertainties are explicitly incorporated. For the first time, a common ensemble climate forecast system will be developed for use across a range of timescales (seasonal, decadal and longer) and spatial scales (global, regional and local). This model system will be used to construct integrated scenarios of future climate change, including both non-intervention and stabilisation scenarios. This will provide a basis for quantitative risk assessment of climate change and climate variability, with emphasis on changes in extremes, including changes in storminess and precipitation and the severity and frequency of drought, and the effects of “surprises”, such as the shutdown of the thermohaline circulation. Most importantly, the model system will be extensively validated. Hindcasts made by the model system for the 20th century will be compared against quality controlled, high resolution gridded datasets for Europe. Probability forecasts made with the model system on seasonal and decadal timescales will also be validated against existing data. The exploitation of the results will be maximised by linking the outputs of the ensemble prediction system to a wide range of applications. In turn, feedbacks from these impact areas back to the climate system will also be addressed. Thus ENSEMBLES will have a structuring effect on European research by bringing together an unprecedented spectrum of world leading expertise. This expertise will be mobilised to maintain and extend European pre-eminence in the provision of policy relevant information on climate and climate change and its interactions with society.

2. Project Objectives

Project Goal:

The overall goal of ENSEMBLES is to maintain and extend European pre-eminence in the provision of policy relevant information on climate and climate change and its interactions with society.

ENSEMBLES will achieve this by:

· Developing an ensemble prediction system based on the principal state-of-the-art, high resolution, global and regional Earth System models developed in Europe, validated against quality controlled, high resolution gridded datasets for Europe, to produce for the first time, an objective probabilistic estimate of uncertainty in future climate at the seasonal to decadal and longer timescales. 

· Quantifying and reducing the uncertainty in the representation of physical, chemical, biological and human-related feedbacks in the Earth System (including water resource, land use, and air quality issues, and carbon cycle feedbacks). 

· Maximising the exploitation of the results by linking the outputs of the ensemble prediction system to a range of applications, including agriculture, health, food security, energy, water resources, insurance and weather risk management. 

To meet the Project Goal the project is split into a number of scientific and technological objectives with a number of operational goals. The work in the project is conducted through 10 closely connected Research Themes (RTs), each of which has Major Milestones (MMs) which are the means of assessing progress towards the project objectives and operational goals. The project objectives and their associated operational goals and measures of success are listed below.

Scientific and Technological Objectives

ENSEMBLES will be a major step forward in climate and climate change science. Over the next five years the major progress in climate science is expected mainly to take place in six areas:

· The production of probabilistic predictions from seasonal to decadal and longer timescales through the use of ensembles 

· The integration of additional processes in climate models to produce true Earth System models

· Higher resolution climate models to provide more regionally detailed climate predictions and better information on extreme events

· Reduction of uncertainty in climate predictions through increased understanding of climate processes and feedbacks and through evaluation and validation of models and techniques

· The increased application of climate predictions by a growing and increasingly diverse user community.

· The increased availability of scientific knowledge within the scientific community and to stakeholders, policymakers and the public.

ENSEMBLES will make major scientific contributions in all these areas and, most importantly, will ensure that these six strands are all taken forward in an integrated and co-ordinated way. This will be possible because ENSEMBLES encases each of these elements within a planned and actively managed programme. All of the major groups in Europe, who would individually be involved in the six elements, are participants in the project. 

Objective 1: Produce probabilistic predictions from seasonal to decadal and longer timescales through the use of ensembles, and use these to explore the related impacts.

 

Operational goals:
· Build an integrated European capability to predict climate changes, and consequent socio-economic impacts, on seasonal, decadal and longer timescales, using a probabilistic multi-model ensemble approach to climate scenario construction (RT1)

· Produce multi-model sets of climate hindcasts and climate change scenarios (RT2A)

· Modification of the best and most robust present-day state-of-art statistical downscaling methodologies for integration into the ensemble prediction system (RT2B)
· Provide ensembles of alternative scenarios of global emissions of greenhouse gases, land use change, and adaptive capacity; to provide these scenarios assuming no policy interventions, and assuming policies aimed at stabilising atmospheric concentrations (RT7)
 

Measures of success:
· Ensemble of updated IPCC SRES scenarios of emissions and land use change, without climate policy by month 6 (MM7.1)

· Ensemble of scenarios of emissions and land use change, with climate policy; scenarios of adaptive capacity by month 12 (MM7.2)
· A tested ensemble prediction system, available for use in generating multi-model ensemble simulations of future climate by month 24 (MM1.2)

· Provision of a first stream of climate predictions and climate scenarios by month 24 (MM2A.1) 

· Provision of a second stream of updated climate hindcasts for the 20th century by month 36 (MM2A.2)

· Provision of a second stream of seasonal to decadal forecasts by month 48 (MM2A.3)

· Provision of a second stream of updated climate scenarios by month 48 (MM2A.4) 

· Provision of probabilistic assessments of climate change impacts by month 48 (MM6.4) 
· Completion of new methods for the construction of probabilistic regional climate scenarios by month 48 (MM2B.4)

· Provision of non-European regional climate simulations by month 51 (MM3.6).

· Specification of the design of Version 2 of the ensemble prediction system by month 60 (MM1.3)
· Internet-based dissemination of model results by month 60 (MM2A.5)

Objective 2: Integrate additional processes in climate models to produce true Earth System models.

Operational goals:
· Assemble Earth System models including the various components (atmosphere, ocean, land, cryosphere, chemistry, biogeochemistry, population, economy) and the interactions between them (RT1).

· Provide estimates of the sign and size of the perturbation of climate change scenarios, and provide a set of interfaces that re-interpret the output of climate change impact models as input to demographic and economic models (RT7).

Measures of success:

· Interfaces for climate change impact models, modelling systems for estimating climate change feedback on scenario by month 18 (MM7.3)
· Provision of a set of tested Earth System Models by month 24 (MM1.1)
· Preliminary climate-change-adjusted scenarios of emissions and land-use change by month 24 (MM7.4)

· Impact and interface models consistent with RT6, climate change scenarios consistent with RT2A by month 36 (MM7.5)
· Ensemble of climate-change-adjusted scenarios of emissions and land-use change by month 48 (MM7.6)
· Completion of preliminary biophysical and biogeochemical online modelling by month 60 (MM6.5)
Objective 3: Develop higher resolution climate models to provide more regionally detailed climate predictions and better information on extreme events.

Operational goals:
· Develop high resolution (i.e., up to 20 km) regional climate models for Europe along with high quality quality-controlled gridded climate datasets for Europe (RT3, RT5).

· Completion of an extensive multi-model ensemble of transient RCM simulations for Europe on a scale of 20 km resolution for the time period 1950-2050 and, in some cases, 1950-2100 (RT2B).

· Explore the use of these high resolution climate change scenarios in impact analyses (RT6).

Measures of success:
· Specification of a multi-model RCM system for hind-cast by month 12 (MM3.1)
· Central data server ready to host ENSEMBLES RCM output by month 18 (MM2B.2)
· Provision of an RCM ensemble simulation at ~20 km resolution based on ERA-40 hind-cast by month 24 (MM3.2)
· An evaluated RCM-system delivered to RT2B for the simulation of the individual members of the regional transient simulation ensemble by month 30 (MM3.3)
· The final weighting of the members of the RCM-system used by RT2B for the creation of a probabilistic regional scenario, i.e. the regional ensemble by month 36 (MM3.4)
· Completion of an extensive multi-model ensemble of RCMs, using the system developed in RT3. Output from the ensemble RCM simulations available from a central data server for use by ENSEMBLES partners by month 36 (MM2B.3)
· Delivery of gridded dataset for surface climate variables covering Europe for the greater part by month 36 (MM5.3)
· An analysis of the present climate part of the RT2B transient simulations by month 42 (MM3.5)
· Evaluation of impacts predicted using Regional Climate Model output, and comparison of the results with impact predictions from coarser-resolution climate models (MM6.4)
Objective 4: Reduce uncertainty in climate predictions and impact estimates through increased understanding of climate processes and feedbacks and through evaluation and validation of models and techniques

Operational goals:
· Advance understanding of the key processes and feedbacks (including, as far as possible, those due to the effects of policy) that govern natural climate variability and anthropogenic climate change, and their related consequences, with particular attention to the incidence of extreme events and the possibility of abrupt climate change (RT4)
· Develop a comprehensive approach to the evaluation of climate prediction ensembles and related impacts assessments, thereby providing for the first time a sound, quantitative measure of confidence in future climate change scenarios (RT4, RT5)
· Development of new statistical methods for the quantification and incorporation of uncertainties in probabilistic regional climate scenarios (RT2B)

· Perform a comprehensive and independent evaluation of the performance of the ENSEMBLES simulation-prediction system against analyses/observations, including the production of a high-resolution observational dataset necessary to perform this task (RT5)
· Apply impacts models to describe system sensitivities to a plausible range of climate futures in terms of critical thresholds and to improve the understanding of the impacts of extremes (RT6)
Measures of success:

· Provision of web-based automated system for assessment of the forecast quality of the seasonal-to-decadal hindcasts by Month 18 (MM5.2)
· Provision of statistical methods for identifying extreme events and the climate regimes with which they are associated by Month 24 (MM4.3)
· More confident assessments of the climate sensitivity to GHG forcing through improved understanding of the dependence of that sensitivity on critical feedbacks in the climate system related to clouds, water vapour and the carbon cycle by Month 24 (MM4.1)
· Calibration and evaluation of impacts models with particular emphasis on interannual variability, key thresholds and understanding the impact of extremes by Month 36 (MM6.2)
· Reduced uncertainty in regional climate change scenarios through improved understanding of the processes involved in natural modes of climate variability (e.g. ENSO, NAO), and assessment of the ability of the ENSEMBLES models to capture these modes by Month 36 (MM4.2 and MM5.4)
· Completion of new methods for the construction of probabilistic regional climate scenarios. To include journal papers describing these new methods for the quantification and incorporation of uncertainty in probabilistic regional climate change scenarios and how they provide a fuller and more quantitative/rigorous assessment of uncertainties than previous studies by month 48 (MM2B.4)
· High-resolution regional climate scenarios with quantitative and, where appropriate, qualitative/relative estimates of the uncertainties/confidence limits, expressed in ways which are comprehensible to different end users, i.e., climate scientists, impact scientists, stakeholders, policy and decision makers by month 48 (MM2B.5)

· Documentation of ocean heat uptake and regional sea level rise in the ENSEMBLES models by Month 48 (MM4.2)
· Completion of offline biophysical and biochemical modelling by month 48 (MM6.3)

· An improved documentation and assessment of cloud, water vapour, precipitation and soil moisture modifications resulting from climate change, based on an improved understanding of key feedback mechanisms by month 60 (MM4.1)

· More robust assessments of the effects of climate change on the probability of extreme events and on the characteristics of natural modes of climate variability by Month 60 (MM4.2, MM4.3, MM5.1)
· Improved understanding of the response of the THC to anthropogenic forcing by Month 60 (MM4.1)
· Evaluation of forecast skill of seasonal-to-decadal scale impacts models when driven with ENSEMBLES EPS by Month 60 (MM5.5)
Objective 5: Increased application of climate predictions by a growing and increasingly diverse user community.

Operational goals:

· Estimate quantitatively the predictability of climate changes and variations, especially those associated with flood and drought, on timescales of seasons, decades and beyond, and to provide better estimates of the likelihood of abrupt, catastrophic climate change in the coming century (RT4)

· Linkage of regional impact models to ensembles probabilistic climate scenarios in order to make probabilistic predictions on seasonal-to-decadal timescales and to develop risk-based estimates of the likelihood of exceeding critical thresholds of impact during the 21st Century. Where data are available, e.g. Europe, 25km high resolution probabilistic assessments of impacts will be undertaken (RT6)

· Production and analysis of probabilistic high-resolution regional climate scenarios for Europe and supporting documentation for use in impacts studies (RT2B)

· Develop an integrated approach to modelling the impacts of climate variability and change, with particular emphasis on key thresholds and the impacts of extremes, and to provide methodologies for exploiting the probabilistic information within the climate prediction ensembles (RT4)
Measures of success:

· Probabilistic high-resolution regional climate scenarios for seasonal-to-decadal and longer timescales (1950-2050 and 1950-2100) for the whole of Europe at the 20 km resolution, together with single and multi site-specific climate scenarios for case-study regions and Europe as a whole by month 48 (MM2B.5)

· Probabilistic high-resolution regional climate scenarios which meet the needs of end users (in particular, impacts scientists in ENSMBLES RT6), for example with respect to information about extreme events, as defined in deliverable 2B.2 by month 48 (MM2B.5)

· Dissemination of these regional climate scenarios in a range of formats (time series, PDFs, maps etc) suitable for a range of end users, i.e., climate scientists, impact scientists, stakeholders, policy and decision makers by month 48 (MM2B.5)

· Production of practical guidance for end users to ensure that the most appropriate regional climate scenarios for a particular application can be identified and are used most effectively  and efficiently by month 48 (MM2B.5)

· Improved estimates of the predictability of the climate system on seasonal to decadal timescales, including the influence of land surface anomalies by Month 48 (MM4.4)

· Completion of probabilistic assessments of long-term climate change impacts and impacts at seasonal to decadal timescales for the core activities: crops, water resources, forests, energy, insurance and human health, by month 48 (MM6.4)
· Quantification of the predictability associated with ocean initial conditions versus anthropogenic forcing on decadal to multidecadal timescales by Month 60 (MM4.4)

Objective 6: Increased availability of scientific knowledge and provision of relevant information related to the impacts of climate change, within the scientific community, and to stakeholders, policymakers and the public.
Operational goals:

· Decide which areas of ENSEMBLES work are relevant to end-user groups, and prepare this material in an appropriate format (RT8)
· Disseminate relevant knowledge gained during the project to policy makers, scientists, and citizens of Europe and the world through the internet, publications, data distribution, workshops, education and training (RT0, RT8)

Measures of success:

· Assessment of progress and quality of Internet-based information; implementation of suggested modifications by month 24, 36, 48 (MM8.1)

· Assessment of progress and quality of published material from ENSEMBLES; implementation of suggested modifications by month 36 and 48 (MM8.2)
· Based on one of the workshops on cross-cutting issues within the ENSEMBLES community; assessment of the best manner in which to strengthen links between inter-disciplinary work packages by month 48 (MM8.3)
· Assessment of additional scientific needs for Eastern Europe and Newly Associated States that the ENSEMBLES consortium could fulfil, based on the Eastern European Workshop by month 48 (MM8.4)
· Report on PhD training schools and staff exchange programs, modification of concept if required by month 36 and 48 (MM8.5)

· Produce a report of the results from the project and launch at an ENSEMBLES scientific conference to showcase the project’s outcomes by month 60 (MM0.6)

It should be noted that in order to achieve the objectives above ENSEMBLES will be creating a wide variety of infrastructures, systems, methods and tools, examples of which are listed below:

· High resolution, global earth system models (ESMs) developed around the PRISM system infrastructure, where possible.

· Ocean analyses for initialising the seasonal-decadal hindcasts and, potentially, climate change scenarios.

· Methodologies for generating multi-model ensembles, taking into account uncertainty both in initial conditions and model formulation.

· Very high resolution regional climate models (RCMs) forced with boundary conditions from the global ESMs. 

· Statistical downscaling methods.

· Methodologies for constructing probabilistic scenarios from ensemble climate model output.

· Applications models (e.g. crops, water, health) and socio-economic models (e.g. energy, insurance, emission scenarios). 

· Data archive for multi-model ensembles that exploits GRID technology.

· Computing resources for seasonal/decadal hindcasts and future scenarios, including RCM simulations. 

These will be important additional deliverables of the ENSEMBLES project and in themselves will be extremely valuable to the climate research community. Utilisation of these infrastructures, systems, methods and tools will thus have a further structuring effect on European climate research. 

State of the Art in Prediction of Climatic Changes and their Impacts

In numerous ways ENSEMBLES will extend the state of the art in the prediction of climate change and its impacts at seasonal to decadal and longer timescales. Foremost in this will be the development of the first global, high resolution, fully comprehensive, ensemble based, modelling system for the prediction of climate change and its impacts. This will confirm and maintain Europe’s position as the world leader in climate change prediction. The integrated system to be developed for this project will deal with issues related to: 

· natural variability of climate in the context of a changing chemical environment, 

· non-linearity in the response both at the global and regional scale, 

· changes in extremes, and 

· quantitative estimates of uncertainty guided by observations, relevant to policy makers.

This will require:

· Inclusion of the non-linear feedbacks between climate and the impacts of climate change (e.g. water resource management, changes in land use, energy needs). This requires a more integrated approach to the assessment of the impacts of climate change than has hitherto been undertaken within a sophisticated, state-of-the-art earth system model. 

· Quantifying uncertainty in individual components of the earth system and in the interaction between individual components, through the use of (i) different model constructions and (ii) ensemble-based “perturbed physics” versions of each model. The incorporation of “perturbed physics” techniques within the modelling framework allows for an exploration of uncertainties associated with the representation of individual processes (particularly relevant for those which cannot be resolved at the model grid-scale), and together with the multi-model approach will provide a much more complete estimate of uncertainty than has thus far been possible. 

· Construction of an ensemble of earth system models to provide estimates of climate and other environmental change for the next 10 to 100 years. Model diversity is a key essential for providing a level of confidence to European predictions of climate change. 

· Derivation of an objective method of deriving probability distributions using ensembles of models, weighted according to the ability of an individual model to represent key aspects of observed climate. Evaluation of model skill is an essential part of the process, which will involve the development of new methodologies for diagnosing key processes and phenomena in models and for confronting them with satellite and in situ observations. 

· Using the probability distributions of the impacts of climate change from the integrated system (including water management, land use, air quality, carbon management and energy use) to determine the social and economic effects and provide a risk assessment for selected emissions scenarios (policies).

· Developing a comprehensive approach to the validation of climate change ensembles and the impacts assessments, which includes the exploitation of seasonal to decadal predictability studies, thereby providing for the first time a sound, quantitative measure of confidence in future scenarios.

Thus, ENSEMBLES will begin to move the state of the art in climate prediction from a small number of deterministic predictions with no quantitative assessment of relative confidence towards an end-to-end multi-model ensemble prediction system (quantitatively validated against recent past climates and against the ability to predict future climate at the seasonal to decadal timescales) which would be able to provide probabilistic estimates of future climate change and its impacts on key sectors, at the European and global scales.
3. Participant list

	Participant Role

	Participant no.

	Participant name
	Participant short name
	Country
	Date enter project
	Date exit project

	CO
	1
	Met Office, Hadley Centre for Climate Prediction and Research
	METO-HC
	UK
	Month 1
	Month 60

	CR
	2
	Meteo-France, Centre National de Recherches Meteorologiques
	CNRM
	France
	Month 1
	Month 60

	CR
	3
	Centre National de la Recherche Scientifique (including IPSL, LMD, LSCE, LGGE)
	CNRS-IPSL
	France
	Month 1
	Month 60

	CR
	4
	Danish Meteorological Institute
	DMI
	Denmark
	Month 1
	Month 60

	CR
	5
	European Centre for Medium-Range Weather Forecasts
	ECMWF
	UK
	Month 1
	Month 60

	CR
	6
	International Institute for Applied Systems Analysis
	IIASA
	Austria
	Month 1
	Month 60

	CR
	7
	Istituto Nazionale di Geofisica e Vulcanologia
	INGV
	Italy
	Month 1
	Month 60

	CR
	8
	Royal Netherlands Meteorological Institute
	KNMI
	Netherlands
	Month 1
	Month 60

	CR
	9
	University of Bristol
	UNIVBRIS
	UK
	Month 1
	Month 60

	CR
	10

	MPG represented by Max-Planck-Institut fuer Meteorologie
	MPIMET
	Germany
	Month 1
	Month 60

	CR
	11
	National Observatory of Athens
	NOA
	Greece
	Month 1
	Month 60

	CR
	12
	Swedish Meteorological and Hydrological Institute
	SMHI
	Sweden
	Month 1
	Month 60

	CR
	13
	University of East Anglia
	UEA
	UK
	Month 1
	Month 60

	CR
	14
	University of Fribourg
	UNIFR
	Switzerland
	Month 1
	Month 25

	CR
	15
	Universitat Hamburg
	Uni-HH
	Germany
	Month 1
	Month 60

	CR
	16
	CGAM, University of Reading
	UREADMM
	UK
	Month 1
	Month 60

	CR
	17
	Agenzia Regionale per la Prevenzione e l’Ambiente dell’Emilia-Romagna, Servizio IdroMeteorologico
	ARPA-SIM
	Italy
	Month 1
	Month 60

	CR
	18
	Aristotle University of Thessaloniki
	AUTH
	Greece
	Month 1
	Month 60

	CR
	19
	Bureau of Meteorology Research Centre
	BMRC
	Australia
	Month 1
	Month 60

	CR
	20
	Societe Civile CERFACS
	CERFACS
	France
	Month 1
	Month 60

	CR
	21
	Czech Hydrometeorological Institute
	CHMI
	Czech Republic
	Month 1
	Month 60

	CR
	22
	Center for International Climate and Environmental Research - Oslo
	CICERO
	Norway
	Month 1
	Month 60

	CR
	23
	CLIMPACT
	CLIMPACT
	France
	Month 1
	Month 60

	CR
	24
	Consiglio Nazionale Delle Ricerche
	CNR.ISAC
	Italy
	Month 1
	Month 60

	CR
	25
	Charles University, Prague, Faculty of Mathematics and Physics
	CUNI
	Czech Republic
	Month 1
	Month 60

	CR
	26
	Danish Institute of Agricultural Sciences
	DIAS
	Denmark
	Month 1
	Month 28

	CR
	27
	Department of Agronomy and Land Management, University of Florence
	DISAT
	Italy
	Month 1
	Month 60

	CR
	29
	Deutscher Wetterdienst
	DWD
	Germany
	Month 1
	Month 60

	CR
	30
	Electricite de France
	EDF
	France
	Month 1
	Month 60

	CR
	31
	Ecole Normale Superieure, Paris
	ENS
	France
	Month 1
	Month 60

	CR
	32
	Swiss Federal Institute of Technology Zurich
	ETH
	Switzerland
	Month 1
	Month 60

	CR
	34
	Fondazione Eni Enrico Mattei
	FEEM
	Italy
	Month 1
	Month 60

	CR
	35
	Fundacion para la Investigacion del Clima
	FIC
	Spain
	Month 1
	Month 60

	CR
	36
	Finnish Meteorological Institute
	FMI
	Finland
	Month 1
	Month 60

	CR
	37
	University of Applied Sciences Stuttgart
	FTS
	Germany
	Month 1
	Month 60

	CR
	38
	Freie Universitat Berlin
	FUB
	Germany
	Month 1
	Month 60

	CR
	40
	GKSS Forschungszentrum Geesthacht GmbH
	GKSS
	Germany
	Month 1
	Month 60

	CR
	41
	Ustav fyziky atmosfery AV CR
	IAP
	Czech Republic
	Month 1
	Month 60

	CR
	42
	The Abdus Salam International Centre for Theoretical Physics
	ICTP
	Italy
	Month 1
	Month 60

	CR
	43
	Institute fuer Meereskunde an der Universitaet
	IFM
	Germany
	Month 1
	Month 1

	CR
	44
	Instituto Nacional de Meteorologia
	INM
	Spain
	Month 1
	Month 60

	CR
	45
	The Trustees of Columbia University in the City of New York
	IRI
	USA
	Month 1
	Month 60

	CR
	46
	Institut Universitaire Kurt Boesch
	IUKB
	Switzerland
	Month 1
	Month 14

	CR
	47
	University of Stuttgart
	IWS-STU
	Germany
	Month 1
	Month 60

	CR
	48
	Joint Research Centre of the European Community – Institute for the Protection and Security of the Citizen
	JRC-IPSC
	Italy
	Month 1
	Month 60

	CR
	49
	London School of Economics
	LSE
	UK
	Month 1
	Month 60

	CR
	50
	London School of Hygiene and Tropical Medicine
	LSHTM
	UK
	Month 1
	Month 60

	CR
	51
	Norwegian Meteorological Institute
	met.no
	Norway
	Month 1
	Month 60

	CR
	52
	Federal Office of Meteorology and Climatology 
	MeteoSwiss
	Switzerland
	Month 1
	Month 60

	CR
	54
	Nansen Environmental and Remote Sensing Center
	NERSC
	Norway
	Month 1
	Month 60

	CR
	55
	National Institute of Hydrology and Water Management
	NIHWM
	Romania
	Month 1
	Month 60

	CR
	56
	National Meteorological Administration
	NMA
	Romania
	Month 1
	Month 60

	CR
	57
	Research Centre for Agricultural and Forest Environment, Polish Academy of Sciences
	PAS
	Poland
	Month 1
	Month 60

	CR
	58
	Potsdam Institute for Climate Impact Research
	PIK
	Germany
	Month 1
	Month 60

	CR
	59
	National Institute for Public Health and Environment
	RIVM
	Netherlands
	Month 1
	Month 36

	CR
	60
	Societe de Mathematiques et de Sciences Humaines
	SMASH
	France
	Month 1
	Month 60

	CR
	61
	Finnish Environment Institute
	SYKE
	Finland
	Month 1
	Month 60

	CR
	62
	Universidad de Cantabria
	UC
	Spain
	Month 1
	Month 60

	CR
	63
	Universite Catholique de Louvain
	UCL-ASTR
	Belgium
	Month 1
	Month 60

	CR
	64
	Universidad de Castilla La Mancha
	UCLM
	Spain
	Month 1
	Month 60

	CR
	65
	University of Oslo
	UiO
	Norway
	Month 1
	Month 60

	CR
	67
	Lunds Universitet
	ULUND
	Sweden
	Month 1
	Month 60

	CR
	68
	Univertitat Kassel
	UNIK
	Germany
	Month 1
	Month 60

	CR
	69
	University of Liverpool
	UNILIV
	UK
	Month 1
	Month 60

	CR
	70
	Chancellor Masters and Scholars of Oxford University
	UOXFDC
	UK
	Month 1
	Month 60

	CR
	73
	Universite Joseph Fourier
	UJF
	France
	Month 1
	Month 60

	CR
	74
	Met Eireann (Community Climate Change Consortium for Ireland)
	C4I
	Ireland
	Month 13
	Month 60

	CR
	75
	Universitaet Bern
	UBERN
	Switzerland
	Month15
	Month 60

	CR
	76
	Leibniz-Institut für Meereswissenschaften

	IFM-GEOMAR
	Germany
	Month 1
	Month 60

	CR
	77
	University of Geneva
	UNIGE
	Switzerland
	Month 25
	Month 60

	CR
	78
	Netherlands Environmental Assessmet Agency
	MNP
	Netherlands
	Month 37
	Month 60

	CR
	79
	University of Aarhus
	AU
	Denmark
	Month 29
	Month 60


4. Relevance to the objectives of the Global Change and Ecosystems activity

ENSEMBLES directly, and fully, responds to the call for an Integrated Project/Network of Excellence in the topic 1.4 “Prediction of Climatic Change and its Impacts” and addresses the issues of societal relevance that are central to the Global Change and Ecosystems sub-priority and indeed underpin it.

I. Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants on climate, ozone depletion and carbon sinks

ENSEMBLES will develop, for the first time ever, an ensemble climate forecast system for use across a range of timescales (seasonal, decadal and longer) and spatial scales (global, regional and local). This model system will be used to detect and describe the impact of greenhouse gas emissions and atmospheric pollutants on global change processes, as well as to study the mechanisms of such emissions and pollutants with the view to improving the prediction and assessment of their global and regional impacts.

Integrated climate change scenarios will be constructed to provide a basis for quantitative risk assessment of climate change and climate variability, with emphasis on changes in extremes. The model system used for the climate change risk assessments will be extensively validated by comparing hindcasts for the 20th century with quality controlled high resolution gridded datasets for Europe, and the probability forecasts made on the seasonal and decadal timescales will be validated against existing data.

The exploitation of the results will be maximised by linking the outputs of the ensemble prediction system (i.e., integrated, probabilistic global, regional and local climate change scenarios) to a range of applications, including agriculture, health, food security, energy, water resources, insurance and weather risk management. Feedbacks from these impact areas to the climate system will also be addressed. In addition, ENSEMBLES will improve the access of European researchers to information and facilities for global change research by providing an efficient means of disseminating the results, and opening up areas of education and training on methodologies, models and novel concepts.

Thus, ENSEMBLES will integrate world leading European expertise to maintain and extend European pre-eminence in the provision of policy relevant information on climate and climate change and its interactions with society, and will feed into appropriate adaptation and mitigation response strategies. 

ENSEMBLES therefore fully supports the objectives of the “Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants on climate, ozone depletion and carbon sinks” area.

I.4 Prediction of Climatic Change and its Impacts

In particular, research in ENSEMBLES has been designed to fully address topic I.4a Integrated climate change scenarios:

· the research will use and develop earth system modelling and integrated climate change studies for the prediction of climatic change and regional impacts and scenarios (as part of objectives 1, 2, 3 described in Section 2);

· research will be performed on a global to regional scale (objectives 1, 2, 3, 4, 5);

· the modelling systems will be developed to predict climate changes on seasonal, decadal and longer timescales (objective 1);

· the models will include the important earth system processes and the human dimension aspects (objectives 1, 2);

· the physical impacts in view will include sea-level change, changes in storminess and precipitation, severity and frequency of drought (objectives 4, 5);

· uncertainties in the predictions, in particular those linked to earth system processes, will be quantified, as will the limits of predictability of climate, by using ensemble based probabilistic methods (objectives 4, 5);

· attention will be given to the prediction of probability of extreme events and related consequences (objectives 4, 5).
In addition, ENSEMBLES will:

· Draw upon scientific research undertaken in other parts of the Global Change and Ecosystems sub-priority, and exploit the knowledge emerging from these aspects of the programme. Relevant inputs are expected to emerge from:

· Topic 1.1 on the carbon and nitrogen cycles

· Topic 1.2 on atmospheric pollutants and their regional impacts

· Develop in parallel with complementary Global Change and Ecosystems initiatives. Symbiotic relationships that enhance both ENSEMBLES and other aspects of Global Change and Ecosystems are likely to emerge with regard to:

· Topic 1.3 on, a) hot-spots in the earth system, b) the coupled climate system, and c) novel paleoreconstruction methods.

· Topic 1.5, stratospheric ozone and climate interactions.

In order to contribute to an advancement of sustainable development, the research in the ENSEMBLES project will be able to tackle cross-cutting issues within this sub-priority by

· providing high quality inputs of central importance to other Global Change and Ecosystems research topics, especially:

· The adaptation and mitigation community (Topic 1.6), both directly and through the Intergovernmental Panel on Climate Change (IPCC) process.

· Topic II, particularly II.1 (Hydrology and climate processes) where the development of probability-based methods, and focus on extremes will provide valuable contributions to the assessment of societal risk posed by floods, droughts, and storms.

· Topic IV.2 (Natural Disasters), where “prediction of inland and coastal floods (early-warning), windstorms and their impact assessments considering climate change will be a target”.

· utilising developments under topic VI (Development of observing and forecasting systems) for developing the methodology of ENSEMBLES

· linking timescales from seasons to centuries ENSEMBLES will serve as a bridge between the observing, forecasting, and climate communities.

The whole project is about developing an advanced methodology of risk assessment that will convert the climate change projections of the past into the quantitative assessment of societal risk required by the planners of the future, and hence is complementary to Topic VII.1 (development of advanced methodologies for risk assessment).

5. Potential Impact

Societal Impact

The presentation for the first time of objectively based probabilistic forecasts of future climate change will allow much more effective risk assessment of the impacts of climate change, feeding into appropriate adaptation and mitigation response strategies. The majority of the applications from ENSEMBLES are for use in Europe where they have potential to contribute to the efficiencies and cost savings within major EU programmes in agriculture, and those addressing alternative energy production and planning energy supply.  However, a number of the applications in this project are global or apply to the tropical and developing world, for example epidemic disease risk and tropical crop yields.  Here they have potential to impact on the efficient use of the EU development and humanitarian aid budgets as well as assisting in the economic development of these countries.

Innovation-Related Activities

Every element in ENSEMBLES contains highly innovative research into climate and climate change. Examples of the kind of innovative research which will be required are:

· Development and evaluation of global ESMs, including the various components (ocean, land, atmosphere, cryosphere, chemistry, biogeochemistry) and the interactions between them.

· Development and evaluation of very high resolution RCMs.

· Techniques for generating members of ensemble system (e.g. initial conditions, perturbed physics, swapping component modules).

· Research and development of methodologies for incorporating initial information into climate change predictions.

· Research into techniques for validating the skill/reliability of the ensemble prediction system, including the utility of the applications models.

· Development of high-resolution observational datasets (in space and time) over Europe for model evaluation, characterising climate regimes, extremes etc.

· Research into feedbacks in the earth system involving changes in land cover/use, atmospheric chemistry and the carbon cycle.

· Research into the science of climate regimes, coupled modes, extreme events, non-linearities in the coupled system and potential climate ‘surprises’, with a focus on processes and phenomena.

· Development of statistical and dynamical downscaling methodologies (e.g. weather generators, RCMs).

· Development of methodologies for the construction of probabilistic high-resolution climate scenarios from ensemble climate model output.

· Development and evaluation of impact models (e.g. water, crops, health) and their integration within the prediction system.

· Development of socio-economic models (e.g. energy, insurance), including methodologies for feedbacks to emission scenarios.

· Development of methodologies for incorporating the effects of policy (e.g. land use changes and emissions scenarios) in the prediction system. 

These individual elements will then be integrated for the first time along with the infrastructures, systems, methods and tools also developed in the project into a highly innovative ensemble based, modelling system for the prediction of climate change and its impacts.

Exploitation and Dissemination Plans

Because of the importance of the exploitation and dissemination of the work of ENSEMBLES one of the ENSEMBLES Research Themes has been dedicated to this activity. The purpose of this Research Theme is to provide an efficient means of disseminating the results emerging from the ENSEMBLES research community at different levels (general public to advanced researchers), the exchange of data within the consortium and also with other researchers not directly involved with ENSEMBLES. A further aim is to open up areas of education and training on methodologies, models, and novel concepts developed within the ENSEMBLES framework; this will provide state-of-the-art material for graduate students and advanced researchers alike, and stimulate exchanges of students and researchers between the various partner institutions. There will also be provision for scientists from developing countries and Newly Associated States who could then adapt and apply the knowledge developed within ENSEMBLES to the particular conditions of their regions.

Added-Value

ENSEMBLES will maintain and strengthen Europe’s position as the world-leading provider of information on climate change and its interactions with society. With this ambition and with the new level of interdisciplinary co-operation that will be required to achieve it, the need for and benefit of European collaboration become all the more obvious. Further, the project’s scale and highly interdisciplinary nature, combined with the need for clear and understandable products that will be used by policy makers, effectively mandate the format of a large Integrated Project including a significant stakeholder involvement from the outset to guide research and presentation priorities.

The project will build upon existing efforts at the national level and will create a European-wide capacity that is more than the sum of the component parts. This will be possible because ENSEMBLES encases each of these national elements within a planned and actively managed programme. All of the major groups in Europe, who would individually be involved, are participants in the project. Furthermore, the scientific understanding generated by the programme will itself be fed back into the various Earth System Model development programmes which underpin the project, informing and enhancing their output, and ensuring that Europe continues to have world-leading earth system modelling capability. For the first time the global climate model, regional climate model, climate impacts and socio-economic model communities will integrate their efforts to produce internally consistent, thoroughly evaluated information at the seasonal to decadal and longer timescales, to the user community.

Interaction with Other National or International Research Activities

All partners have experience in developing and applying models that combine knowledge from different disciplines. Most partners have established co-operation at the national or bilateral levels with other partners of ENSEMBLES. Specifically, ENSEMBLES will build on the experience of a wide range of EU projects in which various partners have been involved. ENSEMBLES will utilise the climate modelling software infrastructure created in the 5th framework project PRISM (subject to maturity and fitness for purpose) to develop a significant increase in the number of climate change scenarios. At seasonal to decadal timescales, ENSEMBLES will directly build on software developed in the 5th framework project DEMETER to create new model diagnostics, to incorporate the increased number of climate model scenarios, and to extend the software to include all timescales from seasonal to centennial. Similarly, methods for initialising the model forecasts will be adapted from those developed in the 5th framework project ENACT. Three further 5th framework projects, MICE, PRUDENCE and STARDEX have focussed on various aspects of extreme events and the longer century timescale. This expertise on different timescales will be combined for the first time in ENSEMBLES. The most robust state-of-the-art statistical downscaling methodologies developed during the course of STARDEX will provide the starting point for work in ENSEMBLES. These methods will be adapted in order to produce the first probabilistic climate scenarios within the context of a climate ensemble prediction system.

In the area of climate impacts on ecosystem services, ENSEMBLES will build strongly on the work of the 5th framework project ATEAM. In the area of analysis of climate feedbacks involving carbon cycling and atmospheric chemistry, ENSEMBLES will build on ongoing and planned work within the 5th framework CAMELS and RETRO projects. Evaluation of the European climate models under changed boundary conditions in the past is the topic of the 5th framework MOTIF project; ENSEMBLES will keep close contacts with the scientists engaged in palaeoclimate modelling through MOTIF and subsequent activities. ENSEMBLES also has a strong potential to establish synergies with other possible 6th framework projects being submitted. For example, ENSEMBLES would be a source of climate model predictions for use by the proposed AMS project. In summary, ENSEMBLES will build significantly on existing FP5 programmes. Further details are given in Section 6.1 within the description for individual Research Themes.

Through members of the ENSEMBLES consortium, co-ordination will be maintained with the major international climate and earth system science programmes: 

Earth System Sciences Partnership (ESSP)

The ESSP is a partnership between the World Climate Research Programme (WCRP), DIVERSITAS, the International Geosphere-Biosphere Programme (IGBP) and the International Human Dimensions Programme (IHDP). The aims of this partnership are to carry out an integrated study of the Earth System, the changes occurring to the system and the implications for global sustainability. ENSEMBLES will feed directly into the goals of this new partnership. An integrated study of the Earth System requires an understanding of each of the individual components of the system and the interactions between them. Earth System models, such as those being assembled in ENSEMBLES, are the main tool for studying these complex interactions. 

World Climate Research Programme (WCRP)

The objectives of WCRP are:

· To determine to what extent climate can be predicted

· To determine the extent of human influence on climate

And its scientific priorities are:

· Assessing the nature and predictability of seasonal to inter-decadal climate variations at global and regional scales

· Providing the scientific basis for operational predictions

· Detecting climate change and attributing causes

· Projecting the magnitude and rate of human-induced change (as input for IPCC and 
UNFCCC for example)

The ENSEMBLES project has been designed exactly to address these objectives and priorities. The provision of a seasonal-decadal-century ensemble based prediction system will be a major step forward to addressing the goals and priorities of WCRP. Reflecting these priorities WCRP is in the process of implementing a new programme, Co-ordinated Observation and Prediction of the Earth System (COPES) the aim of which is to facilitate prediction of the climate/earth system variability and change for use in an increasing range of practical applications of direct relevance, benefit and value to society. Its goals are to determine what aspects of the climate/earth system are and are not predictable, at weekly, seasonal, interannual and decadal through to century time-scales utilising improving observing systems, data assimilation techniques and models of the climate/earth system. We expect that ENSEMBLES will provide a major element of the modelling component of COPES.

International Geosphere Biosphere Programme (IGBP)

The objective of IGBP is to describe and understand Earth System dynamics, focusing on the interactive biological, chemical and physical processes, the changes that are occurring in these dynamics and the role of human activities in these changes. The work of ENSEMBLES, using full Earth System models will be important in improving our understanding of the interactions between the biological, chemical and physical processes and hence we expect it will make a major contribution to the work of IGBP.

5.1 Contributions to standards

Article 2 of the Treaty of the European Community (TEC) emphasises the importance of sustainable development, and Article 3 declares that the EU will have an environmental policy.  This policy can only be coherent to the extent that the scientific basis on which it is founded is sound. It is therefore imperative that the standards, policies and regulations on Climate Change issuing from the Commission, as the guardians of the treaty, have a solid, defendable, peer reviewed scientific basis to them. ENSEMBLES will provide the latest creditable scientific evidence to feed into the Council Decisions and Communications. In 2002, the Council approved, on behalf of the European Community, the Kyoto Protocol to the United Nations Framework Convention on Climate Change and the joint fulfilment of commitments there under (2002/358/EC). Within the context of this approval ENSEMBLES will contribute towards the following Articles of the Protocol:

· 9.1: Provide the best available scientific information and assessment on climate change and its impacts,

· 10.d: Participate and co-operate in international scientific research programmes to reduce uncertainties related to the climate system and the adverse impacts of climate change,

· 10.4: Promote at the national and international level the development and implementation of education and training programmes, and to increase the awareness and public access to information on climate change.

The EU’s strong engagement with the United Nations Framework Convention on Climate Change (UNFCCC) and other international negotiations has been underpinned by European pre-eminence in the underlying science, and this will be continued through ENSEMBLES, enabling further progress towards achieving the objective laid down in Article 2 of the UNFCCC. In particular, the work programme will have direct input into the key issues raised from the IPCC’s Third Assessment Report (TAR), addressing the relevant questions raised in document FCCC/SBSTA/2001/INF.6:

· Continuing to provide input for policy makers concerning the assessment of dangerous anthropogenic interference with the climate system (paragraph 27),

· Identifying and addressing relevant research, and gaps in knowledge, relating to climate change science and impacts (paragraph 32),

· Developing methodologies to assess impacts (paragraph 34).

Since ENSEMBLES directly addresses the key issues to emerge from the TAR, we fully expect that the results that come out of this project will provide a vital element in Europe’s scientific contribution to future assessment reports of the IPCC. The Fourth Assessment Report (4AR) is scheduled for completion in 2007 and the timetable for this project has been synchronised to the extent possible with the timetable for the production of the 4AR, to try and ensure that initial results are able to feed into the assessment process. As with previous IPCC reports the 4AR is expected to be central in the continued provision of policy relevant information on the scientific, technical and socio-economic aspects of climate change.

In addition to international policy the results of this project will also feed strongly into policy formulation at the national and local scale. National policymakers will be able to utilise the objective, probabilistic estimate of the uncertainty in future climate change to formulate national policies and plan national adaptation and mitigation strategies. The provision of future climate information at the scale of 25km will further allow local policymakers to take future climate change into account when formulating local policies.

ENSEMBLES will also engage and interact with the European Climate Change Programme (ECCP). The formation of the consortia is already responding to the Commission’s recommendation for the ECCP to mobilise all European resources through co-ordinating and networking efforts in Research and Technical Development areas related to climate change. Further arrangements will be made to transfer knowledge from the work programme directly to the EU Global Monitoring for Environment and Security (GMES) activity to assist in the development and proper implementation of climate policies in Europe.

The strong synergy between the UNFCCC, IPCC, Kyoto Protocol, ECCP and GMES activities indicates the over-riding need to maintain and develop the highest calibre scientific evidence to advise policy makers. The work programme will deliver on this intention.

5.2 Contributions to policy developments

As stated in the previous section, it is imperative that the standards, policies and regulations on Climate Change issuing from the Commission, as the guardians of the treaty, have a solid, defendable, peer reviewed scientific basis to them. ENSEMBLES will provide the latest creditable scientific evidence to feed into the Council Decisions and Communications. Please see the previous section for more detail.

5.3 Risk assessment and related communication strategy

There are no foreseen risks to society or citizens associated with this project, and therefore there is no specific communication strategy. The ENSEMBLES Management Board will however monitor potential risks.

6. Outline Implementation Plan for the full duration of the project

Summary

The project will meet its main objectives by use of 10 interlinked Research Themes (RT). Each RT is composed of several Work Packages (WP) which will enable the milestones and deliverables to be achieved within each RT.

RT0 will provide the overall coordination and management of the project, the RTD activities are carried out under RT1 to RT7, and the dissemination, education and training activities are carried out under RT8. A diagram showing the structure of the Research Themes and the linkages between them is given below, along with a summary of each RTs activities:
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At the core of the ENSEMBLES Integrated Project will be the development of the first global, high resolution, fully comprehensive, ensemble based, modelling system for the prediction of climate change and its impacts. In order to do this the first step will be to assemble currently available Earth System model component modules, using the PRISM system where possible, to provide models for use in the ensemble prediction system. The resulting Earth System models will then be combined into a multi-model ensemble system, with common output. This system will then be initialised and pre-production runs at seasonal to decadal and longer timescales performed and evaluated.  This work will be carried out in RT1. 

The purpose of RT2A is then to produce sets of climate simulations with several models and to provide the multi-model results needed in other Research Themes. In the first 2 years of the project the simulations will be performed using existing atmosphere-ocean-sea ice models; they will provide state-of-the-art benchmark multi-model simulations. After the completion of the development and building of more comprehensive Earth System Models (ESMs), and their pre-validation as provided by RT1, other model components will be gradually introduced in the simulations to investigate their impact on climate predictions. The results from RT2A will be used for validation (RT5), studies of feedbacks in the Earth system (RT4), as well as boundary conditions and forcing fields for regional model simulations/predictions (RT3/RT2B). The simulations will cover timescales ranging from seasons, to decades and centuries. 

RT3 has the responsibility for providing improved climate model tools developed in the context of regional models, first at spatial scales of 50 km at a European-wide scale and later also at as high a resolution as 25km for specified sub-regions. Analogous to RT1, and using boundary conditions from RT2A, RT3 will produce a multi-model ensemble based system for regional climate prediction from seasonal to decadal and longer timescales to be applied in RT2B.

Along with RT2A, RT2B provides the “model engine” of the ENSEMBLES project. RT2B will construct probabilistic high-resolution regional climate scenarios and seasonal-to-decadal hindcasts using dynamical and statistical downscaling methods in order to add value to the ESM output from RT1 and RT2A and to exploit the full potential of the Regional Climate Models (RCMs) developed in RT3. Output will be in formats which are appropriate for input to the RT6 assessments of the impacts of climate change as well as for more general end users and stakeholders.

The purpose of RT4 is to advance understanding of the basic science issues at the heart of the ENSEMBLES project.  Using the outputs of RT2A and RT2B, the work will focus on the elucidation of the key processes that govern climate variability and change, and that determine the predictability of climate on timescales of seasons, decades and beyond.  Particular attention will be given to understanding linear and non-linear feedbacks in the climate system that may lead to climate “surprises”, and to understanding the factors that govern the probability of extreme events. The improved scientific knowledge gained in RT4 will be fed back into further development of the models used in RT1 and RT3. 

The development of the ensemble based prediction system and the production of probabilistic high-resolution regional climate scenarios will be of uncertain value unless the results are subjected to rigorous evaluation. Hence, RT5 will carry out a comprehensive and independent evaluation of the performance of the ENSEMBLES prediction system developed in RT1 and RT3 and run through the model engines of RT2A and RT2B, against analyses/observations. This will include the production of the high-resolution observational datasets necessary to perform this task. The results of this evaluation will also be fed back into further development of the models used in RT1 and RT3.

RT6 will use the output from the ensemble based prediction system, developed in RT1 and RT3 and run through the model engines of RT2A and RT2B, to carry out impact assessment within ENSEMBLES.  Its primary objective is to simulate the potential impacts of future climate change during the 21st century on natural systems and human activities at different scales under alternative scenarios of future climate. This will include, for example, the integration of process models of impacts on the natural and managed global environment into Earth System Models, the results from which will be fed back into the model development in RT1. However, the main output from RT6 will be to the wider public and stakeholder community through RT8.

RT7 will firstly provide RT1, in a fast-track mode, with ensembles of emissions and land-use scenarios with and without mitigation policies, as well as scenarios of adaptive capacity. This will be based on existing scenarios and run with existing models. However, the main aim of RT7 will be to take the first step towards the integration of the human dimension into earth systems models. This will be done by including the feedback of climate change, as produced by the ensemble based prediction system developed in RT1 and RT3 and run through the model engines of RT2A and RT2B, on the emissions scenarios driving the climate models. As with RT6, the main output from RT7, besides scientific output, will be to the wider public and stakeholder community through RT8.

The following tables list the roles of the groups involved in general circulation modelling (RT1 and RT2A), regional climate modelling (RT3 and RT2B), impacts modelling (RT6 and RT7), and climate scenario generating (RT7), along with the statistical downscaling methodologies likely to be used in RT2B.

Table 6.1 Roles of General Circulation Modelling groups in RT1
	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	OCANAL1 and OCANAL2 denote model integrations to provide analyses of ocean observations used to initialise ensemble hindcasts in support of the multimodel seasonal to decadal component of (1) Version 1 of the ensemble prediction system (D1.4 and MM1.2), and (2) testing of designs for an improved prediction system (Version 2) to be specified at month 60 (MM1.3).   

HIND1 denotes seasonal to decadal hindcasts carried out to test the multimodel seasonal to decadal prediction system of D1.4. These will consist of two 6 month ensemble hindcasts per model per year, initialised from two start dates in the years 1991-2001 to be decided in consultation with partners. There will also be one 12 month ensemble hindcast per year, and two ensemble multiannual hindcasts started from dates to be decided.  All ensembles will consist of 9 members started from slightly different initial conditions.

HIND2 denotes further seasonal to decadal hindcasts (to be decided) in support of MM1.3.

SCEN1 denotes climate change scenario simulations of 21st century climate change supporting development of a first ensemble-based methodology for centennial climate prediction, part of Version 1 of the ensemble prediction system (MM1.2).  

SCEN2 denotes further scenario simulations of 21st century climate change supporting development of an improved centennial prediction methodology, contributing to specification of Version 2 of the ensemble prediction system (MM 1.3).



	CERFACS


	Philippe Rogel
	ARPEGE + ORCA

Variational Initial Cond
	OCANAL1

OCANAL2

HIND1
	Month 18

Month 48

Month 18

	CNRM
	Michel Déqué
	ARPEGE  + ORCA
	HIND1
	Month 18 

	CNRM
	Jean-Francois Royer
	ARPEGE + ORCA + ISBA-Ags
	SCEN2
	Month 48

	ECMWF
	Tim N. Palmer
	IFS + ORCA
	OCANAL1

OCANAL2

Nine member ensemble hindcasts including stochastic physics, in parallel with HIND1
	Month 18

Month 48

Month 18

	IFM-GEOMAR
	Mojib Latif
	ECHAM5 + MPI OM
	OCANAL1

OCANAL2

HIND1

HIND2
	Month 18

Month 48

Month 18

Month 48

	INGV
	Simona Masina
	ECHAM4.6 + ORCA
	OCANAL1

OCANAL2
	Month 18

Month 48

	IPSL
	Jerome Vialard
	ORCA
	OCANAL1

OCANAL2
	Month 18

Month 48

	KNMI
	Gerrit Burgers
	ORCA
	OCANAL1

OCANAL2
	Month 18

Month 48

	METO-HC
	James Murphy
	HadCM3
	9 member ensemble hindcasts with perturbed physics, in parallel with HIND1

Further perturbed physics ensembles in parallel with HIND2
	Month 18

Month 48

	METO-HC
	Matt Huddleston
	GloSea 
	OCANAL1

OCANAL2

HIND1 plus perturbed physics ensembles in parallel with HIND1 and METO-HC
	Month 18

Month 48

Month 18

	METO-HC
	Mat Collins
	HadCM3
	SCEN1: An ensemble of 16 simulations of 1860-2100 climate forced by historical changes in anthropogenic and natural forcings up to 1990 and an SRES scenario (to be decided) to 2100. This will be a perturbed physics ensemble sampling uncertainties in atmospheric parameters.

SCEN2: Further perturbed physics ensemble simulations of 1860-2100 climate, sampling uncertainties in additional Earth System modules, including the physical ocean, 
ulphate
ic sulphur cycle and terrestrial carbon cycle. 

    
	Month 18

Month 48

	UOXFDC
	Myles Allen
	HadCM3L 

HadCM3L/HadCM3
	SCEN1: Climate change scenarios for 1950-2050 produced by a very large perturbed physics ensemble sampling uncertainties in initial conditions, external forcing and atmospheric and land surface parameter space. 
SCEN2: Climate change scenarios for 1950-2100 produced by a large perturbed physics ensemble, also addressing uncertainty in ocean parameterisations and exploring the impact of ocean resolution.
	Month 18

Month 48 

	FUB
	Ulrich Cubasch
	EGMAM

i.e. MA-ECHAM4 + HOPE-G + MECCA 
	SCEN1: Climate change scenarios for the 21st Century produced by a perturbed physics ensemble sampling uncertainties in initial conditions and  model structure (i.e. with and without stratosphere, with and without chemistry)

SCEN2: Further perturbed physics and chemistry (of increasing degree of complexity) ensemble simulations of 1860-2100 climate, including various estimates of natural forcings (solar, volcanic).


	Month 18

Month 48

	DMI


	Eigil Kaas
	ECHAM5+MPIOM

ECHAM5+MPIOM

DCM
	SCEN1

SCEN2

Time-slice simulation at very high resolution (T159L31) for climate change scenarios, in parallel with SCEN1
	Month 24

Month 48

Month 24


Table 6.2: Roles of general circulation modelling groups in RT2A
	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	Major Milestone 2A.1

	CNRM
	Michel Déqué
	ARPEGE  + ORCA
	First stream of seasonal  to decadal hindcasts
	Month 24

 

	CERFACS


	Philippe Rogel
	ARPEGE + PRISM + ORCALIM
	First stream of seasonal to decadal  hindcasts with variational initial conditions
	Month 24

	UiO
	Ivar Isaksen
	CTM
	Evolution of the chemical composition of the atmosphere
	Month 24

	CNRM
	Jean-François Royer
	ARPEGE  + OPA 8
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	MPIMET
	Erich Roeckner
	ECHAM 5 + MPI-OM
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	DMI
	Eigil Kaas
	ECHAM 5 + MPI-OM
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	DMI
	Eigil Kaas
	DCM
	First stream high resolution  time slice simulations
	Month 24

	FUB
	Ulrich Cubasch
	EGMAM (ECHO-G-MA-Mecca)
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	METO-HC
	Peter Stott
	HadCM3
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	IPSL
	Jean-Louis Dufresne
	IPSL-CM4
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	INVG
	Marcello Vichi
	ECHAM4.6 + OPA 8.2 + LIM
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	NERSC
	Helge Drange
	ARPEGE + MICOM
	First stream of  20th Century hindcasts and 21st century scenarios
	Month 24

	UCL-ASTR
	Thierry Fichefet
	IPSL-CM4
	First stream of 21st century scenarios 
	Month 24

	Major Milestone 2A.2

	CNRM
	Jean-François Royer
	ARPEGE  + OPA 8
	Second stream of 20th century hindcasts
	Month 36



	MPIMET
	Erich Roeckner
	ECHAM 5 + MPI-OM
	Second stream of 20th century hindcasts
	Month 36



	DMI
	Eigil Kaas
	ECHAM 5 + MPI-OM
	Second stream of 20th century hindcasts
	Month 36



	FUB
	Ulrich Cubasch
	EGMAM (ECHO-G-MA-Mecca)
	Second stream of 20th century hindcasts
	Month 36



	METO-HC
	Tim Johns
	HadCM3
	Second stream of 20th century hindcasts
	Month 36



	IPSL
	Jean-Louis Dufresne
	IPSL-CM4
	Second stream of 20th century hindcasts
	Month 36



	INVG
	Elisa Manzini
	ECHAM4.6 + OPA 8.2 + LIM
	Second stream of 20th century hindcasts
	Month 36



	Major Milestone 2A.3

	CERFACS


	Philippe Rogel
	ARPEGE + PRISM + ORCALIM
	Seasonal to decadal hindcasts with variational initial conditions for the ERA40 period
	Month 48

	ECMWF
	Francisco Doblas-Reyes
	IFS + ORCA
	Second stream seasonal to decadal hindcast production
	Month 48

	METO-HC
	Michael Davey
	Hadley Centre CGCM
	Second stream seasonal-decadal hindcast production
	Month 48

	Major Milestone 2A.4

	CNRM
	Jean-François Royer
	ARPEGE  + OPA 8
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	MPIMET
	Erich Roeckner
	ECHAM 5 + MPI-OM
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	DMI
	Eigil Kaas
	ECHAM 5 + MPI-OM
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	FUB
	Ulrich Cubasch
	EGMAM (ECHO-G-MA-Mecca)
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	METO-HC
	Tim Johns
	HadCM3
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	IPSL
	Jean-Louis Dufresne
	IPSL-CM4
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	INVG
	Elisa Manzini
	ECHAM4.6 + OPA 8.2 + LIM
	Second stream of climate change scenarios for  the 21st Century
	Month 48

	UREADMM

With  METO-HC
	Julia Slingo
	UK-HiGEM

High resolution version of HadGEM1
	High resolution climate change scenarios for  the 21st Century
	Month 54


Table 6.3 Roles of Regional Climate Modelling groups 

	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	Roles of regional climate modelling groups in RT2B

The detailed experimental plan for these simulations will be specified in deliverable 2B.1 due in Month 6.

	DMI
	Jens Hesselbjerg Christensen
	HIRHAM
	Transient simulations at a 20 km resolution for 1950-2100
	Month 36

	SMHI
	Markku Rummukainen
	RCA
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	KNMI
	Bart van den Hurk
	RACMO
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	ICTP
	Filippo Giorgi
	RegCM
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	METO-HC
	Richard Jones
	HadRM
	Transient simulations at a 20 km resolution for 1950-2100
	Month 36

	CNRM
	Michel Déqué
	ALADIN
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	MPIMET
	Daniela Jacob
	REMO
	Transient simulations at a 20 km resolution for 1950-2100
	Month 36

	UCLM
	Manuel de Castro
	PROMES
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	ETH
	Christoph Frei
	CHRM
	Transient simulations at a 20 km resolution for 1950-2050
	Month 36

	

	Roles of regional climate modelling groups in RT3

Note 1: The precise definition of the RCM set-up (exact model domain etc.) used in RT3 will be one of the first tasks to undertake. The precise definition of the RCM set-up for the Third-world region will be undertaken beyond month 18. Northern and Sub-Saharan Africa is a strong candidate.

Note 2: The “50 km” and “20 km” resolution mentioned below are approximate. Depending on the particular model set-up, 50 km implies ~40-50 km, and 20 km ~18-25 km.

Note 3: Simulations for a Third-World region will consist of both seasonal simulations (using the models that mention this in the table) and a smaller set of regional climate projections (using a subset of at least 3 models).

	DMI
	Jens Hesselbjerg Christensen
	HIRHAM
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months

	SMHI
	Markku Rummukainen
	RCA
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	KNMI
	Bart van den Hurk
	RACMO
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	ICTP
	Filippo Giorgi
	RegCM
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km for a European subdomain (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 36 months, 3) 51 months.

	METO-HC
	Richard Jones
	HadRM
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	CNRM
	Michel Déqué
	ALADIN
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1)
	1) 18 months, 2) 24 months

	GKSS
	Burkhardt Rockel
	CLM
	1) Regionalisation of ERA-40 at ~50 km (WP3.1)

2) Regionalisation of ERA-40 at ~20 km (WP3.1) is not covered by EC-funding in, but will be attempted nevertheless.
	1) 18 months

2) 24 months

	MPIMET
	Daniela Jacob
	REMO
	1) Regionalisation of ERA-40 at ~50 km (WP3.1), 2) Regionalisation of ERA-40 at ~20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	UCLM
	Manuel de Castro
	PROMES
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulation for a Third-World region (WP3.5)
	1) 18 months, 2) 30 months, 3) 51 months

	INM
	Bartolomé Orfila
	RCA or UM
	1) Regionalisation of a part of ERA-40 at 50 km, focusing on land use and irrigation changes (WP3.1), 2) as (1) but at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 27 months, 3) 51 months



	met.no
	Jan Erik Haugen
	HIRHAM
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulations for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	CUNI and

CHMI
	Tomas Halenka (CUNI),Petr Stepanek (CHMI)
	ALADIN
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1), 3) Simulation for a Third-World region (WP3.5)
	1) 18 months, 2) 24 months, 3) 51 months



	ETH
	Christoph Schar
	CHRM
	1) Regionalisation of ERA-40 at 50 km (WP3.1), 2) Regionalisation of ERA-40 at 20 km (WP3.1)
	1) 18 months, 2) 24 months


Table 6.4: data sources for use in RT5:

	
	Source:
	Content:

	Station observations
	STARDEX project FP5
	Daily station series of surface air temperature and precipitation

	
	ECA project of EUMETNET
	Daily station series of surface air temperature and precipitation

	
	EMULATE project FP5
	Daily station series of surface air temperature and pressure

	
	ENSEMBLES
	Additional series for data sparse regions acquired in this project

	Satellite products
	MODIS, MISR, etc.
	Clouds and aerosols

	Reanalysis data
	ECMWF
	ERA40 variables


 Table 6.5 Roles of impacts modelling groups 

	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	Roles of impacts modelling groups in RT7

	FEEM
	Roberto Roson
	GTAP-EF
	General equilibrium effects of climate change impacts
	Month 48

	Uni-HH
	Richard Tol
	FUND
	Economic impacts of climate change
	Month 36

	IIASA
	Brian O’Neill
	IPM
	Demographic impacts of climate change
	Month 48

	SMASH
	Jean-Charles Hourcade
	IMACLIM
	General equilibrium effects of climate change impacts
	Month 48

	LSHTM
	Sari Kovats
	LCCHM
	Impacts of climate change on mortality and morbidity 
	Month 36

	CICERO
	Asbjorn Aaheim
	DEEP
	Economic impacts of climate change
	Month 36

	Roles of impacts modelling groups in RT6

	UREADMM 
	Tim Wheeler
	GLAM
	Evaluation runs using ERA-40 input
	Month 18

	UREADMM
	Tim Wheeler
	GLAM
	Test runs with GLAM integrated within MEO-HC model 
	Month 18

	UREADMM
	Tim Wheeler
	GLAM
	Assessment of seasonal predictability of crop yield using ENSEMBLES seasonal hindcasts
	Month 48

	UREADMM
	Tim Wheeler
	GLAM
	Offline assessments of sensitivity to key thresholds using output from ENSEMBLES scenarios
	Month 60

	UNILIV
	Andrew Morse
	MTSM
	Ensembles of pan-African malaria transmission simulation
	Month 48

	UREADMM
	Julia Slingo
	GLAM
	Ensembles of tropical crop yield; crop-climate modelling
	Month 48 (preliminary)/Month 60

	ARPA-SIM
	Vittorio Marletto
	WOFOST
	Ensembles of regional crop models – northern Italy
	Month 48

	JRC-IPSC
	Giampiero Genovese
	WOFOST
	Ensembles of crop models – Europe
	Month 48

	METEOSWISS
	Christof Appenzeller
	Heating degree day
	Ensembles of heating degree day prediction
	Month 48

	EDF
	Laurent Dubus
	Electricity demand prediction
	Ensembles of electricity prediction demand
	Month 48

	UEA
	Tom Holt
	Heat stress, catastrophe models
	Human health in the Mediterranean, windstorm, damage
	Month 48

	SYKE
	Timothy Carter
	Crop suitability; N-leaching
	Temperate crops/N/SoilC
	Month 48

	AU
	Jørgen Olesen
	DAISY; N-leaching model
	Temperate crops/N/SoilC
	Month 48

	FMI
	Heikki Tuomenvirta
	Soil water model; wind power index; forest fire index
	Northern European soil water status, fire risk and wind potential
	Month 48

	NOA
	Giannakopoulos
	Fire Weather Index, comfort indices
	Forest fire, Heat stress and human health
	Month 48

	DISAT
	Marco Bindi
	CERES etc., Fire Weather Index
	Mediterranean crops; fire
	Month 48

	SMHI
	Phil Graham
	Hydrological rainfall-runoff models 
	Runoff/stream discharge
	Month 48

	FUB
	Ulbrich
	CAT models
	Windstorm
	Month 48

	ULUND
	Barring/ Martin Sykes
	Ecosystem damage/ LPJ
	Northern forests, flood damage/ecosystems
	Month 48/Month 60

	UNIK
	Joseph Alcamo
	WaterGap
	Water availability, water quality
	Month 48

	PAS
	Kundzewicz
	Flood damage
	Large river basins in Central Europe
	Month 48

	PIK
	Wolfgang Cramer
	LPJ
	Dynamic global vegetation modelling
	Month 48 (offline)/60 (online)

	METO-HC
	Richard Betts
	TRIFFID
	Dynamic global vegetation modelling
	Month 48 (offline)/60 (online)

	CNRS-IPSL
	Nathalie de Noblet-Ducoudre
	ORCHIDÉE
	Dynamic global vegetation modelling
	Month 48 (offline)/60 (online)


Table 6.6 Roles of scenario generating groups

	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	SMASH
	Jean-Charles Hourcade
	IMACLIM
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios
	Month 12

	UNI-HH
	Richard Tol
	FUND
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios; scenarios of adaptive capacity; population scenarios
	Month 12

	FEEM
	Roberto Roson
	GTAP-EF
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios
	Month 12

	IIASA
	Keywan Riahi
	IIS
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios; land use scenarios; population scenarios
	Month 12

	MNP
	Tom Kram
	IMAGE
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios; land use scenarios; population scenarios
	Month 12

	CICERO
	Asbjorn Aaheim
	DEEP
	Greenhouse gas emission scenarios without policy intervention; stabilisation scenarios
	Month 12


Table 6.7 Statistical downscaling methodologies likely to be used by groups in RT2B

	Group
	PI
	Model
	Short description of model runs to be carried out
	Expected completion date

	The detailed technical specification for this work,  including definition of the case-study regions, will be provided in deliverable 2B.2 due in Month 12.

	ARPA-SMR
	Valentina Pavan
	Regression models conditioned by circulation
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios 
	1) Month 48

2) Month 48

	FIC
	Jaime Ribalaygua
	Two-step analogue method
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	GKSS
	Hans von Storch
	Conditional stochastic weather generator
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	IAP
	Radan Huth
	Re-sampling,  regression, neural networks, stochastic weather generator
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	INM
	Bartolome Orfila
	Clustering analogue method
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	KNMI
	Jules Beersma
	Nearest-neighbour resampling
	1) Methodologies modified for the 1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	NIHWM
	Petre Stanciu
	Conditional Markov Chain model
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	NMA
	Aristita Busuioc
	Conditional weather generator
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	UC
	Jose Manuel Gutierrez
	Self-organizing maps
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48

	UEA
	Clare Goodess
	Stochastic weather generator
	1) Methodologies modified for the production of probabilistic climate scenarios

2) Site-specific probabilistic climate scenarios
	1) Month 48

2) Month 48


6.A – ACTIVITIES

6.1 Research, Technological Development, and Innovation Activities

The detailed research, technological development and innovation activities are given in more detail in the sections below for the various Research Themes and their corresponding Work Packages and Tasks. 

Note: the principal investigators at each institute (at the time of preparation of this document) for each work package are listed below, but these people could change during the lifetime of the contract.

RT1: Development of the Ensemble Prediction System

Co-ordinators: METO-HC (Murphy), ECMWF (Palmer)

Aim:

The purpose of RT1 is to build and test an ensemble prediction system based on global Earth System Models developed in Europe, for use in the generation of multi-model simulations of future climate in RT2. The scope of RT1 includes assembly and testing of Earth System Models, testing of schemes to represent modelling uncertainties, initialisation of models and construction and testing of methodologies for both seasonal-decadal and centennial prediction, based on a multi-model ensemble approach. The methodologies for seasonal-decadal and centennial prediction will be provided by separate consortia but will be based on a unified approach to the representation of modelling and initial condition uncertainties in the ensemble design. The ensemble prediction system will provide the basis for the production and use of objective probabilistic climate forecasts within ENSEMBLES.

Primary Objectives:

O1.a: Provision of a set of tested Earth System Models for use in the ensemble prediction system.

O1.b: Development and assessment of methods to represent uncertainties arising from initial conditions and the modelling of Earth System processes in the ensemble prediction system.

O1.c: Development and assessment of methods to construct probabilistic forecasts from the results of the ensemble prediction system.

O1.d: Provision of a tested first release (Version 1) of the ensemble prediction system by month 24, comprising methodologies for prediction on both seasonal-decadal and centennial time scales, and available for use by RT2 in the generation of multi-model simulations of future climate.

O1.e: Recommendations for the design of an improved ensemble prediction system (Version 2) by month 60, accounting for a wider range of Earth System modules and based on further research into techniques for the representation of modelling and initial condition uncertainties and construction of probabilistic forecasts. 

Current State of Knowledge

Over the last few years there has been a revolution in the methodology used to make weather and seasonal climate forecasts, resulting from better understanding of the climate system, and from the increased power of current super-computers. Specifically, forecasts are now made using ensemble methodologies. That is, multiple integrations of the underlying equations of motion of climate which take into account inevitable  uncertainties in both initial conditions and in the computational representation of these equations of motion. The end result of an ensemble forecast is a probabilistic prediction of weather or climate. When the weather or climate is relatively predictable, the ensemble forecasts will give sharp probability distributions. Conversely in unpredictable situations the forecast probability distributions may 

differ little from climatological probability distributions. In this way forecasts can be made which are much more reliable than those obtained from more conventional deterministic forecast systems.

This methodology is appropriate to apply to the climate-change problem too – for example in assessing the changing risk of severe or extreme weather or climate events arising from anthropogenic forcing. The ENSEMBLES project seeks to develop a unified approach to ensemble forecasting across a range of timescales, including seasonal, decadal and centennial. The resulting probability forecasts will have a range of uses, from providing real-time forecast guidance for the coming season in a range of applications sectors, to advising governments and policy makers through the IPCC assessments.

ENSEMBLES builds on a number of FP5 projects. In DEMETER a European multi-model ensemble was developed and tested for seasonal prediction. This multi-model system will form the backbone of the ENSEMBLES prediction system. In ENSEMBLES, advanced data assimilation schemes developed in ENACT will be used to provide forecast initial conditions of the oceans. ERA-40 will be used to provide atmospheric initial conditions and also validation data. PRISM will be used, where possible, to provide a common software framework for running multi-model ensembles.

ENSEMBLES will, for the first time, provide a systematic probabilistic approach to climate change forecasting, through a system which has been validated on seasonal and decadal timescales. ENSEMBLES will provide the first realistic assessment of the practical predictability of climate on the decadal timescale. ENSEMBLES will break new ground in the application of climate forecasting to a range of applications in health, agronomy, hydrology and water management, food security, energy, and so on. Earth system models from all the major modelling groups in Europe will be used, as listed in Table 6.8.
Table 6.8:  GCMs in RT1 

	Group(s)
	Name of GCM (if specified)
	Short description
	Existing/New

	“Existing” refers to General Circulation Models (GCMs) available to RT1 at the start of ENSEMBLES, consisting, at minimum, of physical climate system modules representing the atmosphere, ocean and land surface. “New” refers to GCMs provided by RT1 during ENSEMBLES which contain modules to allow representation of an expanded range of Earth System Processes (e.g. atmospheric sulphur cycle and chemistry, ocean biogeochemistry, terrestrial biosphere). 

	CERFACS

CNRM 
	
	ARPEGE version 4 (atmosphere, including land surface) coupled to ORCA (ocean)

Same, but coupled to ORCA  including sea-ice module (ORCALIM)
	Existing 

New 

	ECMWF
	
	IFS atmosphere including land surface and ice cover modules

ORCA ocean
	Existing

	IFM-GEOMAR
	
	ECHAM5 atmosphere

ORCA ocean
	Existing

	INGV
	
	ECHAM 4.6 atmosphere 

ORCA ocean
	Existing

	KNMI
	ORCA
	ORCA ocean


	Existing

	METO-HC
	HadCM3
	HadAM3 atmosphere including sulphate aerosol module and MOSES land surface

HadOM3 ocean including sea-ice
	Existing

	METO-HC
	GloSea 
	As HadCM3 but with increased vertical ocean resolution, and enhanced meridional resolution in the tropics
	Existing

	UOXFDC
	HadCM3L/HadCM3 
	As HadCM3 but with lower ocean resolution
	Existing

	FUB
	EGMAM
	MA-ECHAM4 atmosphere

HOPE-G ocean

MECCA-chemistry 
	New

	METO-HC
	HadGEM
	 HadGAM1 atmosphere including aerosol module and MOSES2 land surface

STOCHEM atmospheric chemistry

HadGOM1 ocean including sea ice

TRIFFID terrestrial biosphere including carbon cycle

HadOCC ocean biogeochemistry


	New

	MPIMET
	
	ECHAM5 atmosphere including land surface

MPI-OM ocean including sea ice
	Existing

	MPIMET
	
	ECHAM5 atmosphere

HAM aerosol module

MOZART2 atmospheric chemistry

JSBACH land biosphere

MPI-OM ocean including sea ice

HAMOCC ocean biogeochemistry
	New

	CNRM
	
	ARPEGE v4 atmosphere including ozone transport

ORCA ocean including sea-ice

ISBA-Ags terrestrial biosphere including carbon cycle
	New

	INGV
	
	ECHAM5 atmosphere 

ORCA ocean including sea-ice

MMEM marine ecosystem 

ORCHIDEE land surface/vegetation
	New

	DMI


	DCM
	Danish Climate Model atmosphere (based on IFS/ARPEGE version 4 dynamics and ECHAM5 physical parameterizations)

MICOM ocean
	New 

	IPSL
	IPSL CM4
	LMDz 4 atmosphere

ORCHIDEE land surface/vegetation

ORCA ocean

LIM sea-ice
	Existing

	IPSL
	IPSLCM4 (carbon)
	IPSLCM4 coupled to PSICES and ORCHIDEE carbon models
	New

	IPSL
	IPSL CM4 (aerosol, chemistry)
	IPSL CM4 coupled to INCA atmospheric chemistry and aerosols model
	New


Scientific/technical questions:

· Can models be developed which sample a comprehensive range of Earth System processes relevant to climate prediction?

· What are the best ways of initialising Earth System Models in order to sample uncertainties in climate predictions arising from imperfect knowledge of observed initial conditions?

· Can effective ensemble-based methodologies be developed to sample systematically the uncertainties in model representations of Earth System processes?

· What is the spread of climate forecasts on the seasonal to decadal time scale, and the centennial time scale, revealed by an ensemble prediction system designed to sample initialisation and modelling uncertainties?

· How should ensemble climate predictions be converted into probabilistic form?

· Which elements of climate can be skilfully predicted on the seasonal to decadal time scale, and how reliable are the forecast probabilities, based on verification of past cases?
Validation

Verification of ensemble simulations will be carried out using a wide range of observational datasets. These will include time series of atmospheric reanalyses from recent decades (ERA-40), multiannual means representing contemporary mean climate obtained from in situ and/or satellite observations (including, for example, fields of surface air temperature, precipitation, and cloud and radiation properties), and time series of historical climate change during the 20th Century (including, for example, surface air temperature and ocean heat content).
WP1.0: Management of RT1

Leader: METO-HC (Murphy). Participants:  MPIMET (Giorgetta), UOXFDC (Allen), CERFACS (Rogel), ECMWF (Palmer).

The RT1 coordinators and work package leaders of WP 1.1–1.6 will provide management and coordination of activities within RT1. This will include:

Task 1.0.a: Fostering scientific collaboration between partners to ensure that RT1 delivers a coherent and effective ensemble prediction system.

Task 1.0.b: Ensuring that RT1 deliverables and milestones are provided on time, including provision of progress reports to the ENSEMBLES Project Coordinator.

Task 1.0.c: Representing RT1 at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT1 meetings as required.

Task 1.0.d: Creating and maintaining an RT1 web site to provide key information and encourage liaison, and contributing to the ENSEMBLES external web site.

WP1.1: Construction of Earth System Models for ensemble climate prediction.

Leader: MPIMET (Giorgetta). Participants:  METO-HC (Murphy), DMI (Kaas), INGV (Manzini), CNRS-IPSL (Friedlingstein, Genthon)

This work package is responsible for assembly of component modules, using the PRISM system where possible, to provide models for use in the ensemble prediction system. Eligible models will be capable of comprehensive simulation of the physical (atmosphere, ocean, land, cryosphere), chemical (atmospheric chemistry) and biological (ocean biogeochemistry, land biosphere and carbon cycle) modules and must be available for use in ensemble experiments designed to sample process and/or initial condition uncertainties. This will involve:

Task 1.1.a: Assembly of component modules

Task 1.1.b: Test simulations to ensure realistic performance

Task 1.1.c: Preparation for use in ensemble system development (WP1.2 and/or WP1.3): this will require the ability to perturb initial conditions and/or the parameterisation of sub-grid scale processes according to one or more of the schemes developed in WP1.2 and WP1.3.

WP1.2: Developing and testing schemes to represent model uncertainty in seasonal to centennial prediction.  

Leader: UOXFDC (Allen).  Participants: METO-HC (Murphy), ECMWF (Palmer), FUB (Cubasch), LSE (Smith), KNMI (Barkmeijer), DMI (Machenhauer), IRI (Zebiak).
The purpose of this work package is to develop techniques to represent process uncertainties in ensemble predictions made either with fully interactive Earth System models (ESMs) from WP1.1, or with component modules from the models of WP1.1 driven using prescribed inputs from non-interacting modules. These will be designed to be applicable both to predictions on the seasonal to decadal time scale initialised from observations (WP1.3) or predictions on the century time scale initialised from equilibrium model states. 

Task 1.2.a: Uncertainties arising from the deterministic parameterisation of sub grid scale processes in ESMs will be investigated by perturbing selected parameters individually in order to quantify the sensitivity of ESM predictions to key modelling assumptions.
Task 1.2.b: Methods for efficient sampling of multiple parameter variations will be developed and tested, informed by results from individual perturbation experiments above. These will include techniques involving random perturbations, based for example on a Latin hypercube design, and techniques designed to identify crucial regions of parameter space for the generation of predictions. The latter will make use of metrics of model reliability and may require prior knowledge of parameter sensitivities.
Task 1.2.c: Methods of constructing probabilistic predictions from ensemble-based seasonal to centennial forecasts will be developed. These will involve methods based on weighting model predictions according to metrics of reliability and also methods of estimating the reliability of forecasts of specific climate variables based on the robustness of relationships found between the distribution of the forecast quantity in question and the constraints provided by observable climate variables. Detailed statistical analysis of the ensembles performed in 1.6 will allow us, at the end of this project, to identify a number of climate variables for which robust probabilistic forecasts can be made on seasonal, decadal and centennial timescales. 
Task 1.2.d: Uncertainties arising from structural variations in model formulation will be represented. This will be done by swapping alternative representations of Earth System modules using the PRISM system and also by the multi-model approach pioneered in DEMETER, extended to encompass perturbation of parameters within individual model components. 
Task 1.2.e: Techniques designed to account for uncertainty arising from the stochastic effects of sub grid scale processes on the grid scale solution of ESMs will be developed and tested. Such techniques are based on perturbations to the parameterisation tendencies, and include methods where such perturbations have been conditioned by singular vector calculations, to ensure they target the dynamically sensitive parts of the flow.

WP1.3: Initialisation procedures for ocean component based on observed states.

Leader: CERFACS (Rogel). Participants: KNMI (Burgers), ECMWF (Palmer), METO-HC (Davey), INGV (Masina), IFM-GEOMAR (Latif), CNRS-IPSL (Vialard)
The purpose of this work package is to develop techniques to initialise ESMs and to represent uncertainties in the initial conditions for ESMs integrations, especially in the ocean component. The work in this sub-section will draw heavily from the FP5 ENACT and DEMETER projects. 

Task 1.3.a: Advanced data assimilation techniques for ESM ocean components will be deployed, based on ENACT developments and experimentation, making use in particular of Optimum Interpolation, Variational and Ensemble Kalman filter methods. The ensemble Kalman filter approach, provides explicit estimates of initial uncertainty. In other initialisation techniques, e.g. based on OI or variational assimilation, a separate strategy for representing uncertainty in the initial state has to be incorporated. A workable methodology was developed within DEMETER based on perturbations provided by the statistics of independent analyses.  
Task 1.3.b: A quality controlled ocean in situ observation set that builds on the ENACT dataset will be developed to include deep and high latitude ocean measurements. Such measurements are likely to be critical in making predictions on decadal timescale.
Task 1.3.c: Development of an ensemble generation strategy for production of ocean reanalyses over the ERA40 period. 
Task 1.3.d: Production of an ensemble of ocean re-analyses using the aforementioned approach for validation, initialisation, and investigation of the uncertainties in the ocean estimates.

WP1.4: Assembly of a multi-model ensemble system, with common output, with installation on a single supercomputer, where appropriate. 

Leader: ECMWF (Palmer). Participants: METO-HC (Huddleston), CNRM (Deque), IFM-GEOMAR (Latif), CNRS-IPSL (Vialard), CERFACS (Rogel), LSE (Smith), INGV (Masina)
Task 1.4.a: A multi-model ensemble system for climate prediction on seasonal decadal and longer timescales will be developed, and, where possible, installed on a single supercomputer. This will allow for efficient execution of computer-intensive ensemble experiments, while ensuring model diversity.  
Task 1.4.b: A centralised output and archival framework will also be developed. 

The multi-model system will be based on the FP5 DEMETER system. It was shown in DEMETER that seasonal forecasts made with a multi-model system are intrinsically more reliable that forecasts made with a single model system. Since DEMETER, many of the component climate models have been upgraded and, in addition, need to be ported to run on newer supercomputer architecture. A new multi-model ensemble system will be created within the first 18 months of the ENSEMBLES project, based on the upgraded DEMETER system. Seasonal and decadal ensemble integrations will be made with the new system. 

WP1.5: Generation of pre-production ensemble predictions of climate on the seasonal to decadal timescale, initialised from observations. 

Leader: ECMWF (Palmer). Participants: METO-HC (Murphy), CNRM (Deque), IFM-GEOMAR (Latif), CERFACS (Rogel)

Task 1.5.a: A set of pre-production ensemble predictions will be made on seasonal and decadal timescales testing the relative reliability of ensembles made using:

· The new multi-model system upgraded from DEMETER

· A single-model ensemble with perturbed physics parameters

· A single-model ensemble with stochastic physics

Hindcasts will be made over El Nino and non-El Nino periods, and two decadal periods, in the mid and late 20th Centuries.  
Task 1.5.b: Reliability will be estimated using the Brier Score decomposition for dichotomous events based on surface pressure, surface temperature, and precipitation. Additional probability scores based on Relative Operating Characteristic and Potential Economic Value will also be studied. 
Task 1.5.c: Finally a combined ensemble comprising all three elements outlined above will be evaluated. 

WP1.6: Generation of pre-production ensemble predictions of climate on the century timescale, initialised from model initial conditions.

Leader: METO-HC (Murphy). Participants: UOXFDC (Allen), FUB (Cubasch), CNRM (Royer)

Task 1.6.a: A set of pre-production ensemble predictions will be made on century timescales, initialised from spun-up model conditions in order to avoid climate drift. A single, common 21st century anthropogenic emissions scenario will be used and the response of fully interactive ESMs, or ESM modules driven off-line, will be simulated in ensemble experiments designed to sample process uncertainties (via parameter perturbations and/or stochastic physics schemes) and the effects of natural variability (via alternative initial conditions). 
Task 1.6.b: Comparison will be made between uncertainty ranges obtained from:

· A multi-model ensemble obtained by pooling predictions from different ESMs 

· Ensembles made with individual ESMs by perturbing initial conditions and/or model processes.

Task 1.6.c: Coordinated ensemble experiments will be carried out in which uncertainties in different ESM modules are sampled at first separately, and then simultaneously, in order to allow assessment of the extent to which interactions between uncertainties in different modules affect the specification of probabilistic predictions produced using methods developed in WP 1.2. 
RT2A: Production of seasonal to decadal hindcasts and climate change scenarios (Model Engine Part 1)

Co-ordinators: CNRM (Royer), MPIMET (Roeckner)
Aim:

The purpose of RT2A is to produce sets of climate simulations with several models, and to provide the multi-model results needed in other work packages. These results will be used for validation (RT5), studies of feedbacks in the Earth system (RT4), as well as boundary conditions and forcing fields for regional model simulations/predictions (RT2B). The simulations will cover timescales ranging from seasons, to decades and centuries.  In the first 2 years of the project the simulations will be performed using existing atmosphere-ocean-sea ice models; they will provide state-of-the-art benchmark multi-model simulations. After the completion of more comprehensive Earth System Models (ESMs), and their pre-validation as provided by RT1, other model components will be gradually introduced in the simulations to investigate their impact on climate predictions.

RT2A work will thus be organized in two phases: 

· a first stream concentrated in years 1 and 2 using existing coupled models and forcing fields selected in C20C3M and  IPCC

· a second stream concentrated in years 3 and 4 using the earth system models and methods of ensemble generation provided by RT1
Primary Objectives:

O2A.a: Production  of a set of multi-model simulations at seasonal-decadal time scales

O2A.b: Production of a first set of multimodel simulations of future long-term climate change scenarios for the 21st century by month 24 

O2A.c: Use of the ensemble prediction system and methodologies provided by RT1, and new scenarios of greenhouse gas emission and land use change produced by RT7  to perform new simulations  on both seasonal-decadal and centennial time scales

O2A.d: Provision of model simulations for use as boundary conditions for regional models (RT2B, RT3), for the study of feedbacks processes (RT4) and validation (RT5), to drive impact models (RT6) and for scenario and policy implications (RT7) 

O2A.e: Development of a comprehensive database with public access for multi-model climate simulations at seasonal, decadal and longer time scales

Current State of Knowledge

The interest of the multi-model ensembles approach as a means of achieving an estimation of climate forecast uncertainties has long been recognized, and there have been different attempts to demonstrate its potential for various applications in previous EC projects. In particular the DEMETER project has shown  convincingly that for seasonal forecasts at six month lead time a multi-model combination could provide a significant improvement over single model ensemble forecasts, as well as the interest of establishing a well-documented and easily accessible database of model results for impact studies and applications. PREDICATE was also a pioneering project for showing the possible potential of decadal predictability, though in a more academic framework. The SINTEX project also associated several modelling groups for the study of decadal variability of inter-annual variations in long-term integrations with 3 main coupled atmosphere-ocean model combinations. The PRUDENCE project has been a large cooperative effort with the purpose of  quantifying the uncertainties involved in climate change projections. These pioneering studies have provided convincing demonstrations of the usefulness of associating different combinations of global scale coupled models to address various aspects of climate change and its impacts. RT2A will extend these previous efforts by using the latest combinations of coupled atmosphere-ocean and earth system models from all the major climate modelling groups in Europe (listed in table 6.9). This is the first time that a production of coupled simulations will encompass time-scales ranging from seasonal to decadal prediction (RT2A.1), climate hindcasts for the 20th century (RT2A.2), climate scenarios for the 21st century (RT2A.3), and will establish a database of model results (RT2A.4). The seasonal-to-decadal activities in RT2A will build upon the knowledge and scientific achievements of the DEMETER, ENACT and PREDICATE projects. From the quasi-operational multi-model seasonal forecast system that resulted from DEMETER and the high quality ocean initial conditions delivered by ENACT, a multi-model ensemble system for seasonal-to-decadal forecasting will be developed using the last generation of Earth-system models and integrating the scientific and technical knowledge achievements of PREDICATE on decadal prediction.

The century-scale simulations in WP2A.2 and WP2A.3 will be organized into two major “streams”. A first stream will be made in the first two years of the project with a combination of coupled atmosphere-ocean model to obtain an initial pool of model results that will be provided to other RTs for the development of their methodologies, and will constitute an initial benchmark. The first stream of simulations will build on the guidelines of the CMIP and IPCC projects and provide a framework for strengthening and coordinating the contributions of the European modelling groups to these projects. The second “stream” of simulations will use the earth-system and multi-model prediction system developed in RT1, and the more realistic emission scenarios developed in RT7.   

RT2A will thus produce a large number of coupled model simulations required for probabilistic predictions of climate change and deliver the results of these simulations as a database to be used for applications in other RTs. The basic tasks, that will require important investment of resources from the participating groups, will consist in 1) running the models, 2) archiving the data in a coordinated and clean way and 3) making available these data to other RTs. This is a massive challenge not undertaken at this scale in previous projects and that will require a strong coordination effort to manage the huge volume of model results that will be produced.

Table 6.9: Combination of atmosphere-ocean models used to produce the coupled simulations in RT2A. 

The ‘resolution’ column gives the triangular truncation in the case of a spectral model, or  the horizontal grid resolution in  degrees over latitude x longitude in the case of a grid point model. For ocean models a range of resolutions is indicated since these models have generally irregular grids with higher resolution near the equator. The number of levels in the vertical is giver in column ‘Lev’. The work packages of RT2A in which the models are applied are specified in column ‘WP’

	Partners
	Atmosphere
	resolution
	Lev
	Ocean
	resolution
	Lev
	 WP



	METO-HC


	HC-AGCM
	1.25°x1.875°
	38
	HC-OGCM
	0.33°-1°
	40
	1

2,3

	UREADMM METO-HC
	UK-HiGEM
	1°x1°
	38
	HC-OGCM
	0.33°
	40
	3

	IPSL

UCL-ASTR
	LMDZ-4
	2.5°x3.75°
	19
	ORCA
	0.5°-2° 
	31
	2, 3

	MPI

DMI
	ECHAM5
	T63
	31
	MPI-OM
	1.5° 
	40
	2, 3

	INVG
	ECHAM4.6
	T106
	19
	OPA 8.2
	0.5°-2°
	
	2, 3

	FUB
	EGMAM
	T31 
	39
	EGMAM
	0.5°-2.8° 
	20
	2, 3

	ECMWF
	IFS
	T95
	60
	ORCA
	0.5°-2°
	29
	1

	CNRM


	ARPEGE
	T63
	31

45
	ORCA

OPA8
	0.5°-2°

0.5°-2°
	31

31
	1

2, 3

	CERFACS
	ARPEGE
	T63
	31
	ORCA
	0.5°-2°
	31
	1

	NERSC
	ARPEGE
	T63
	31
	MICOM
	1.2°
	36
	2, 3

	DMI
	DKC
	T159
	31
	-
	- 
	-
	2, 3


Scientific/technical questions:

· How to run, store the output and disseminate the data of a unique multi-model ensemble system for seasonal, decadal and centennial prediction in the most efficient way?
· What is the current estimate of uncertainties in climate projections using state-of-the-art global coupled models?

· Can this estimate of uncertainties be improved by using the earth-system models and ensemble prediction system which will be delivered by RT1?

WP2A.0: RT2A Coordination activities 

Leader: CNRM (Royer), MPIMET (Brasseur). Participants: CERFACS (Rogel), DMI (Kaas), ECMWF Doblas-Reyes), FUB (Cubasch)
The RT2A coordinators and work package leaders of WP2A.1-4 will provide coordination of the hindcast and climate scenario production within RT2A. This will include:

Task 2A.0.a: The RT Coordinators, with input from the WP leaders, will provide progress reports as specified by the ENSEMBLES Project Co-ordinator.

Task 2A.0.b: The RT coordinators, with help from the WP leaders, will organise a kick-off  meeting, and yearly workshops for presentation and discussion of the simulations and for planning the work to be done in the next period. 

Task 2A.0.c: CNRM will set-up and manage an internal web site for the RT, which will hold information such as contact details, minutes of meetings, progress reports, relevant model documentation. Summary description  provided by the WP leaders and their partners will be regularly included to monitor the advancement and availability of the simulations. 

WP2A.1: Creation of multi-model seasonal to decadal hindcasts 

Leader:  CERFACS. Participants: CNRM (Deque), ECMWF, METO-HC (Davey)
The purpose of this work package is to evaluate the skills of present coupled atmospheric and ocean models and the capabilities of the Earth System Models (to be developed in RT1 using the PRISM interface) in hindcasting climate anomalies observed in the last forty years at time scales of seasons, years and decades. Hindcast experiments will be initialised from observations. Ensemble methodology will be based on RT1 findings and developments. The multi-model system results will be stored in each modelling centre, and will be evaluated in RT5.

The existing atmosphere, ocean, and land surface models will be used to evaluate their ability to reproduce climate anomalies as observed over the last decades. This will provide a first measure of quality of the multi-model ensemble system to give confidence in longer-term predictions. Multi-model ocean analyses, along with uncertainties and initialisation procedures, will be produced and used as initial conditions for the seasonal-to-decadal hindcast production.

Task 2A.1.a: CERFACS will install at ECMWF a hindcast production system based on the ARPEGE-PRISM-ORCA ESM (year 2), and an ocean analyses production system, outcoming from RT1 developments (year 2.5). The hindcast production system will be used to produce seasonal and annual hindcasts for the short recent period (from year 2.5), and seasonal, annual and decadal hindcasts for the ERA40 period  (from year 3)

Task 2A.1.b: ECMWF will contribute to the monitoring of the seasonal-to-decadal hindcasts of those partners using the ECMWF super-computer (from year 1), will produce ocean initial conditions for the period 1960-2003 using one of the initialisation procedures developed in WP1.3 (from year 2.5), and will produce seasonal, annual and decadal coupled simulations using the coupled IFS-ORCA model (from year 3) as installed in WP1.4 for the same period as above. The production of ocean initial conditions and seasonal-to-decadal hindcasts will allow assessment of the forecast quality of the ensemble prediction systems, as well as of the different versions of the multi-model in WP5.3. Furthermore, a strong collaboration with the partners running their systems at ECMWF will be undertaken in order to allow an efficient production of the multi-model ensemble. 

Task 2A.1.b: METO-HC using the seasonal-decadal Met Office ESM version, will produce extensive (multi-decadal) sets of seasonal-to-decadal range ensemble hindcasts, using Hadley Centre CGCM installed on the ECMWF computing facility. This includes the production of ocean analysis ensembles required for ocean initial conditions.

Task 2A.1.c: CNRM will produce a series of 9-member ensemble seasonal forecasts over the last 10-years in low resolution (ORCA-2° for the ocean, ARPEGE-T63 for the atmosphere). Four approaches to represent the ocean will be compared: 1) The perfect approach using observed SSTs as in PROVOST 2) the statistical approach using persistence of SSTs anomalies as used in the Meteo-France operational system. 3) The flux initialisation, as in DEMETER, using an ocean initial state obtained from runs forced by analysed (or re-analysed) atmospheric fluxes; 4) The use of MERCATOR analyses which provide a better initialisation of the ocean initial state. The different approaches will be compared and the results will be made available. Some simulations using MERCATOR analyses will be extended to 10 years.

WP2A.2: Creation of multi-model hindcasts for the 20th Century, including variations in external forcing 

Leader: DMI. Participants: CNRM (Royer), DMI, FUB, METO-HC (Stott), INGV (Vichi), CNRS-IPSL (Dufresne), MPIMET (Roeckner), NERSC (Drange), UREADMM, UiO (Isaksen)

The purpose of this work package is to assess the capability of the different AGCMs, coupled AOGCMs and ESMs to simulate the longer-term climate anomalies observed during the 20th century in response to both natural forcings (volcanic eruptions, solar variability) and anthropogenic forcings (GHG emissions, aerosols, alteration of the land-surface), and to gain a probabilistic estimate to which degree of certainty the 20th century climate can be simulated by models at all.

Coupled atmosphere-ocean-land surface models including a representation of the carbon cycle, atmospheric aerosols and reactive gases, as well as ocean biogeochemistry will be used (PRISM framework) to reproduce the climate evolution of the last 100 years. This task will be carried out in the framework of the Climate of the 20th century International Programme (C20C) in which all the relevant forcing have been defined for the evaluation of atmospheric GCMs. Some of the required inputs (e.g., land use change, volcanic eruptions, biomass burning etc.) will be assessed and adapted for the needs of the model simulations, if needed. The impact of initial conditions on the simulations will be investigated. Some simulations will explore the impact of land-surface changes particularly on regional climates. Some of these experiments will serve as start experiments for WP2.A3, since experiments initialised in the early 20th century (possibly even earlier) are needed to avoid the “cold start problem”.

Task 2A.2.a: MPIMET will produce a first ensemble of climate simulations over the 20th century with the current version of its coupled physical climate model consisting of the ECHAM5 model in the middle atmosphere configuration and the MPI-OM1 ocean model including sea ice. After assembly of a complete ESM model in RT1, which includes modules for the land vegetation and the ocean biogeochemistry, both for the carbon cycle, and modules for aerosol and atmospheric chemistry, new simulations will be generated to test the impacts of the additional components of the Earth system on the simulated climate.

Task 2A.2.b: DMI will contribute to the production of multi-model probabilistic hindcasts, first with the standard configuration of the ECHAM5-OM1 model developed by MPI, and later with a fully integrated ESM consisting of the DCM (a new global atmospheric model), the MICOM or OM-1 ocean model and additional components developed at  the MPI. Furthermore very high resolution (T159/L31) hindcasts simulations will be produced with an efficient atmospheric climate model run with prescribed SSTs and forcing agents. The purpose is to validate different aspects of the simulated extremes and the hydrological cycle.

Task 2A.2.c: FUB will run ensemble simulations for the 20th century climate with a model including the stratosphere, analyse the spread of these simulations, and intercompare it with the other simulations within this WP in order to provide a statistical estimate of the uncertainty in the simulations of the 20th century climate 

Task 2A.2.d: METO-HC will produce hindcasts of 20th Century climate using different versions of the Hadley Centre HadGEM model in different configurations.

Task 2A.2.e: UREADMM with METO-HC will perform integrations with a high-resolution version (~1° atmosphere, 1/3° ocean) of the Hadley Centre Global Environment Model (HadGEM), capable of providing more robust estimates of regional climate variability and change, as well as improved estimates of extreme events and high impact weather  (Years 4 and 5) 

Task 2A.2.f: CNRS-IPSL will perform 20th century simulations with ESM developed in RT1, following the recommendation of the project, adopting the common set of boundary conditions and external forcings. This will also include land-use changes. The model complexity will be increased step by step (physical model, carbon cycle, land-use, aerosols, chemistry). Additional simulations, needed to evaluate the different components of the system for RT5, such as simulations using observed monthly mean SSTs over the past century will be performed for validation of the atmospheric part of the models. Production of suitable simulations to evaluate the quality of the new components introduced in the Earth system models (carbon cycle, transport of aerosols, chemistry, improved vegetation models) will also be performed.

Task 2A.2.g: CNRM will perform simulations over the 20th  century with the global T63 version of ARPEGE-Climat coupled to the IPSL ocean model (years 1-2). After the introduction of other components of the ESM in WP1.1, new simulations will be performed for validation of the new components and their impacts. (year 4 )

Task 2A.2.h: NERSC will produce three types of ensemble simulations (at least 5 members for each ensemble) of the climate of the 20th century. The model system will be based on the Bergen Climate Model (BCM; ARPEGE coupled to MICOM). Two different layer coordinate OGCMs will be used: The Miami Isopycnic Coordinate Ocean Model (MICOM, as is presently used in BCM), and the generalised version of MICOM named Hybrid Coordinate Ocean Model (HYCOM). By using MICOM/HYCOM as the OGCM, the BCM-system is positively very different from other climate systems, so involvement of BCM will contribute to model diversity. Other realisations into the analyses will be introduced by coupling the atmospheric model to different ocean-sea ice models: MICOM with single-type sea ice module, MICOM with multiple-type sea ice module, HYCOM with the single- or multiple-type sea ice module giving the best results.

Task 2A.2.i: INGV will perform simulation(s) for the 20th Century with an ESM (assembled and pre-validated in RT1) aimed at the representation of the carbon cycle and related biogeochemical elements, and contribute to the evaluation of their feedbacks on climate dynamics. (years 3 and 4)

Task 2A.2.j: UiO will participate in the coupled climate-chemistry calculation of past changes, and will perform model studies with their chemical transport model (CTM) to estimate past changes in the chemical distribution and the forcing associated with the chemical changes for climate impact studies, using the ERA40 data for studies of past changes.

WP2A.3: Creation of multi-model climate change scenarios for the 21st Century that exploit the probabilistic nature of the multi-model ensemble system 

Leader: FUB. Participants: CNRM (Royer), DMI, FUB, METO-HC (Johns), CNRS-IPSL, INGV (Manzini), MPIMET, NERSC, UCL-ASTR (Fichefet), UREADMM (Slingo), UiO 

The purpose of this work package is to make a significant European contribution to the IPCC process by providing an ensemble of new multi-model scenario experiments for the 21st century. This ensemble, which will consist of experiments run by many different models, and of a few multiple experiments run with a limited number of models, will produce a projection of the future climate together with a better estimate of the uncertainties due to model formulation, initial state of the climate system, and scenario choice. 

The first ensemble of simulations will be performed with available coupled AOGCM using as input the atmospheric concentrations of chemical compounds and land-use changes produced by current integrated impact assessment models (scenarios). To restrict the number of possible simulations, priority will be given to the estimates of future developments produced by one of the IPCC scenarios chosen for the Fourth Assessment Report, and of particular interest to the EU, in collaboration with RT7. The model results will be carefully analysed and intercompared. Probability density functions will be calculated to compress the available multi-model ensemble information into a few significant quantities. After suitable validation on their capacity to reproduce the climate of the past century in WP2A.2, the simulations will be conducted with more comprehensive Earth System Models developed in RT1 (input for RT2B, RT4, RT5, RT6, RT7) for selected cases. To investigate changes in extreme events, some climate change scenarios will be produced with very high-resolution versions of the AGCMs. These will serve as input to regional climate model simulations. The model experiments will be useful to calibrate “Integrated assessment models” and for the impact research community.

Task 2A.3.a: MPIMET will produce a first ensemble of climate scenario integrations with the current version of its coupled physical climate model consisting of the ECHAM5 model in the middle atmosphere configuration and the MPI-OM1 ocean model including sea ice. After assembly of a complete ESM model in RT1, which includes modules for the land vegetation and the ocean biogeochemistry, both for the carbon cycle, and modules for aerosol and atmospheric chemistry, new climate scenarios will be generated 

Task 2A.3.b: DMI will contribute to the production of climate change scenarios with a very high resolution (T159/L31) global time-slice simulation using an efficient atmospheric climate model

Task 2A.3.c: FUB will run climate change scenarios with a model including the stratosphere, apply advanced statistical methods to evaluate and intercompare scenario experiments and provide an estimate of the spread and probabilistic distribution of the scenario experiments. Stabilization experiments based on the scenario integrations for the next 400 years will be performed to give an estimate of the long term stability of the simulations and of the effectiveness of reduction scenarios.

Task 2A.3.d: METO-HC will produce ensembles of 21st Century scenario runs using a current Hadley Centre model version, followed later by the new Hadley Centre HadGEM model.

Task 2A.3.e: UREADMM with the Hadley Centre will perform integrations with a high-resolution version (~1° atmosphere, 1/3° ocean) of the Hadley Centre Global Environment Model (HadGEM), capable of providing more robust estimates of regional climate variability and change, as well as improved estimates of extreme events and high impact weather  (Years 4 and 5) 

Task 2A.3.f: CNRS-IPSL will produce a first set of climate scenarios with existing climate models (evaluated in RT5), and will include additional components of the Earth system in the scenarios (linked with the development of the ESM in RT1). This will allow production of new climate scenarios with the Earth System models and analysis of them in RT4 for feedbacks and climate variability studies and in RT6 for impact studies. Some of these simulations could be extended beyond the 21st century to investigate the long term response of the Earth System.

Task 2A.3.g: UCL-ASTR will contribute to the climate-change scenarios for the 21st Century that will be conducted at CNRS-IPSL (see CNRS-IPSL contribution for details) and will make a thorough comparison of the climate-changes simulated by the AOGCMs over polar regions. Such as a comparison is required as the majority of AOGCM simulations of the climate transient response to anthropogenic forcing predict that the largest changes will occur in the near future over polar regions and uncertainties are maximum there (first 24 months).

Task 2A.3.h: CNRM will produce a first set of climate scenarios using the current version ARPEGE-Climat model coupled to the IPSL ocean model (year 1-2) and will continue the production of new scenarios after the inclusion of additional components of the ESMs (years 4 and 5)

Task 2A.3.i: NERSC will produce the same three types of ensemble simulations (at least 5 members for each ensemble) for the climate of the 21st century, for a chosen common scenario. The analyses will be performed in parallel with and will follow the integrations. One integration of one of the models could be extended to 400 years if resources allow it.

Task 2A.3.j: INGV will continue the simulation(s) of the 20th Century (RT2A.2) into the 21st Century, using the land-use and emission scenario defined in RT7, and contribute to the evaluation of feedbacks on climate dynamics. (years 4 and 5)

Task 2A.3.k: UiO will participate with other groups in the WP in selection of emission scenarios, particularly for the chemical precursors (Nox, CO, CH4, NMHC, SO2, organics from different sources; biomass, anthropogenic from different continents, etc). UiO will perform model studies to estimate future impact on the forcing from the chemical active greenhouse compounds, using IPCC scenarios. Sensitivity in the chemical distribution and in the forcing to selection of scenarios will be tested out.

WP2A.4: Storage, extraction and creation of distributed databases for provision of the results 

Leader: ECMWF. Participants: MPIMET-MD, ECMWF

The purpose of this work package is to develop a database system in a common format allowing easy access by all the partners to selected results of the ensemble simulations. 

Typically, an atmosphere ocean coupled simulation can generate about half a terabyte of data for one hundred year simulation if daily fields are stored. A similar amount is found in ensemble seasonal simulations. The model results will be stored in the Mass storage system of ECMWF and of the World Data Centre for Climate hosted by the Model and Data Group in Hamburg (MPIMET-MD). Common lists of variables and the need for a common format will be outlined in the early stages of the project, depending on the requirements of the scientific community taking part in the IP. All data stored in the common archive will be quality controlled and well documented. Graphical tools for visualizing the common data set will be made available. A subset of the whole data set (to be decided by the ENSEMBLES partners) should be publicly accessible for research purposes of non-ENSEMBLES partners.

Task 2A.4.a: Definition of lists of variables to be archived depending on the type of simulation and user needs. This will include specifications for time intervals (6-hourly, daily, monthly), time or space averages (daily, monthly, seasonal, yearly averages; horizontal, vertical or zonal sections for specific pressure levels /latitudes/longitudes), units, grids, etc

Task 2A.4.b: Implementation of the ENSEMBLES databases at ECMWF (MARS) and MPIMET-MD (CERA/WDCC). Data and metadata (conforming to the standards defined in D2A4.1 and D2A4.2) delivered to these sites will be incorporated. 

Task 2A.4.c: User friendly routines will be named or created (if necessary) which allows the modelling groups to upload data and metadata to the ENSEMBLES databases

Task 2A.4.d: Maintenance of ENSEMBLES databases

Key outputs and linkages with other RTs

The inputs required from other RTs are:

· A list of output fields needed in the other RTs. Required by start of year 1 in order to secure the storage of the appropriate field in stream 1 simulations

· ESM ensemble system developed by RT1: required by WP2A.1, WP2A.2 and WP2A.3 by start of year 3.

· An update of the output fields list for the other RTs. Required by start of year 3 for stream 2 simulations

· New global scenarios for 2000-2100 from RT7: required by WP2A.3 by start of year 4. 

The outputs provided to other RTs are:

· Forcing fields needed as boundary conditions for regional models in RT2B and RT3 over the period 1950-2100 by start of year 3

· GCM results from the first stream of simulations will be provided to RT4, RT5, RT6, RT7 from the start of year 2 for climate hindcasts, and start of year 3 for climate scenarios

· GCM output from the second stream of simulations will be provided to RT4,RT5, RT6, RT7 from the start of year 4 onwards

GCM output from RT2A will start to be disseminated via the data server to be set up by ECMWF and MPIMET-MD in WP2A.4 from middle of year 2 onwards.

RT2B: Production of Regional Climate Scenarios for Impact Assessments

Co-ordinators: UEA (Goodess), MPIMET (Jacob)

Aim:
RT2B forms Part II of the ENSEMBLES Model Engine. Its principal aim is to construct and analyse probabilistic high-resolution regional climate scenarios and seasonal-to-decadal hindcasts.  It thus provides a vital link in the ensemble modelling system between ESM output from RT1 and RT2A and the RCMs developed in RT3, and the impacts assessments to be carried out in RT6.

Primary objectives:

O2B.a: To construct probabilistic high-resolution regional climate scenarios and seasonal-to-decadal hindcasts using dynamical and statistical downscaling methods in order to add value to the ESM output from RT1 and RT2A and to exploit the full potential of the Regional Climate Model (RCM) ensemble system developed in RT3.

O2B.b: To develop and implement new methodologies for the quantification and incorporation of the cascade of uncertainty, including those uncertainties related to the downscaling method used, in order to construct probabilistic regional climate scenarios and hindcasts, and to detect and study changes in the observed and simulated series.

O2B.c: To construct probabilistic high-resolution climate scenarios and hindcasts for European case-study regions and sub-regions and for Europe as a whole for indicators of extremes and standard surface variables, in formats which are appropriate for input to the RT6 assessments of the impacts of climate change as well as for more general end users and stakeholders.

O2B.d: To provide robust probabilistic estimates and quantitative assessments of changes in regional weather and climate over Europe, including measures of uncertainty, focusing on impact-relevant climate parameters and meteorological extreme events such as heavy precipitation, drought and wind storms.

Current state of knowledge

RT2B builds on four FP5 projects: MICE, PRUDENCE, STARDEX (which are operating as the MPS cluster) and DEMETER.  The MPS cluster of projects focuses on various aspects of extreme events and the longer, century, timescale, while DEMETER focused on seasonal-to-decadal timescales.  This expertise on different timescales will be combined for the first time in ENSEMBLES.  

The majority of RCM groups involved in PRUDENCE are also involved in ENSEMBLES.  While the majority of PRUDENCE RCM simulations were run at a resolution of 50 km, the ENSEMBLES simulations will be at a resolution of 20 km.  The ENSEMBLES transient simulations will be for the period 1950-2050 or 1950-2100 rather than for the two discrete 30-year periods (1961-1990 and 2071-2100) used in PRUDENCE, and will be forced with boundary conditions from more GCMs and for more emissions scenarios than used in PRUDENCE.

The most robust state-of-art statistical downscaling methodologies developed during the course of STARDEX will provide the starting point for work in ENSEMBLES, where the aim will be to adapt these methods in order to produce probabilistic scenarios within the context of the ensemble prediction system.  This will involve, for example, the development of stochastic methods for the generation of large-scale predictor variables, such as circulation type sequences, which can then be used to generate daily weather sequences using existing statistical downscaling models.

In ENSEMBLES, the downscaling methods developed in DEMETER will initially be implemented as a web service and later extended to the century timescale.

Considerable discussions have taken place in  MICE, STARDEX and PRUDENCE on appropriate definitions of extreme events for different purposes and various software programmes (including the publicly available STARDEX package) for calculating indices of extremes have been produced.  All this work, together with the series of stakeholder workshops held as part of MICE, will provide a sound basis for the work on impacts-relevant extremes and scenarios in RT2B.

These four projects have given many of the RT2B ENSEMBLES partners an opportunity to work together in order to achieve common goals and objectives – experience which will be immensely valuable within the much larger ENSEMBLES project.  STARDEX, for example, has gained considerable experience in the practicalities of undertaking rigorous and systematic inter-comparisons of different statistical downscaling methodologies and statistical/dynamical downscaling methodologies.  PRUDENCE has gained considerable experience in handling and undertaking common analyses of large volumes of RCM output.  Thus protocols for preparation of RCM data to be hosted on the ENSEMBLES central data served will, as far as possible, be in line with the experience gained from PRUDENCE based on NetCDF and DODS. 

Scientific/technical questions:

· Can more reliable high-resolution regional climate scenarios be constructed by increasing RCM resolution from 50 km to 20 km?

· Can better quantitative estimates of the uncertainties be obtained by running larger RCM ensembles, i.e., with multiple runs of multiple RCMs for multiple GCMs and multiple emissions scenarios?

· Will the availability of transient RCM simulations for 1950-2050 and 1950-2100, which provides the first opportunity for rigorous assessment of pattern-scaling techniques, allow us to demonstrate that these techniques can be used with confidence, e.g., to estimate changes in extremes in integrated assessment models?

· Can the best and most robust present-day state-of-art statistical downscaling methodologies be modified for integration into the ensemble prediction system, i.e., in order to produce probabilistic climate scenarios for specific sites?

· What lessons can be learnt from the RT2B work on seasonal-to-decadal timescales with respect to RT2B work on longer, century-scale timescales, and vice versa?

· Which are the most important sources of uncertainty for high-resolution regional climate scenarios, particularly with respect to scenarios of extremes?

· Which, if any, of these sources of uncertainty have been reduced as a result of the ENSEMBLES work and which could be reduced with further work?

· Can these sources of uncertainty be combined into a single measure/distribution, and communicated in terms that are appropriate for a range of different audiences, i.e., climate scientists, impacts scientists, stakeholders, policy and decision makers?

· Is it possible to provide a range of dynamical and statistical downscaling tools together with recommendations and guidance regarding their use in order to encompass the needs of different impacts sectors for probabilistic high-resolution regional climate scenarios? 

· How will impact-relevant climate parameters and meteorological extreme events such as heavy precipitation, drought, wind storms and heat waves change in the future and how do the projected changes compare with the range of natural variability? 

· What are the key messages for stakeholders, policy and decision makers from the RT2B work, and do they differ fundamentally from the key messages from earlier work, including relevant FP5 projects such as MICE, PRUDENCE and STARDEX?
WP2B.0:  Management of RT2B 
Leader: UEA, MPIMET. Participants: ARPA-SMR (Pavan), GKSS (von Storch), INM (Orfila).

The work of RT2B will be co-ordinated by a Steering Group consisting of the Research Theme co-ordinators and the Work Package leaders.   In view of the need for close links with RT3 (which will develop the multi-model ensemble system to be used in WP2B.1 and perform seasonal-to-decadal hindcast runs using the same boundary fields as used for statistical downscaling of seasonal-to-decadal hindcasts in WP2B.2), RT5 (which will evaluate the RCM ensemble system) and RT6 (which will use the probabilistic regional scenarios in impacts assessments), representatives of these RTs will be invited to join the Steering Group.  INM will represent groups working on seasonal-to-decadal timescales on the Steering Group.

The work of the Steering Group will be carried out by electronic means and face-to-face during side meetings at ENSEMBLES project meetings.  Additional meetings will be held as necessary.  

The Steering Group will be responsible for the production of the detailed RT2B work plans for the second and subsequent 18 month periods.  Production of these work plans will involve review and assessment of all completed RT2B work. It will also be responsible for the first two RT2B deliverables: the experimental plan for the 20 km RCM ensemble simulations to be carried out in WP2B.1 (Deliverable 2B.1 scheduled for month 6) and the technical specification for WP2B.2 and WP2B.3 work (Deliverable 2B.2 scheduled for month 12).

Task 2B.0.a: Fostering scientific collaboration between RT2B partners to ensure that RT2B delivers reliable probabilistic high-resolution regional climate scenarios for impact assessments.
Task 2B.0.b: Fostering links, data exchange and discussion between ENSEMBLES partners to ensure that RT2B makes best use of the work undertaken in other RTs and provides RT6 with appropriate regional climate scenarios for impact assessments.

Task 2B.0.c: Ensuring that RT2B deliverables and milestones are provided on time, including provision of progress reports to the ENSEMBLES Project Coordinator.

Task 2B.0.d: Ongoing review and assessment of RT2B work.

Task 2B.0.e: Representing RT2B at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT2B meetings as required.

Task 2B.0.f: Creating and maintaining an RT2B web site to provide key information and encourage liaison, and contributing to the ENSEMBLES external web site.

WP2B.1:  Control and future scenario runs using high-resolution RCMs

Leader: MPIMET. Participants:  ETH (Frei), DMI (Christensen), METO-HC (Jones), SMHI (Rummukainen), CNRM (Deque), UCLM (de Castro), ICTP (Giorgi), KNMI (van den Hurk).

For the European area, an extensive multi-model ensemble of RCMs will be performed using the system developed in RT3. The RCMs will be nested into an ensemble of state-of-the-art global climate model scenarios produced in RT2A.  Thus the GCM-driven RCM runs carried out in WP2B.1 will be evaluated using the ERA40-driven RCM runs carried out in RT3.  The RT2B ensemble will, as far as possible, encompass multiple runs with multiple RCMs for multiple GCMs and multiple emissions scenarios. The final decision about the SRES-type emissions scenarios and the GCMs being used as driving fields for RCMs will be made in close co-operation with RT2A, RT3 and RT6. Two major, potentially competing, requirements will guide the RCM ensemble: the need for as many ensemble members as possible to address the uncertainty and the need for very high resolution climate change information on long time scales to study regional impacts of climate changes in a variety of applications. Therefore the following strategy will be adopted: Only transient runs will be performed. This means that long runs will be available covering today’s and future climate conditions.  Further details of how this strategy will be implemented are given in Tasks 2B.1.a and 2B.1.b below. 

Task 2B.1.a:  A detailed experimental plan for the RCM simulations to be performed will be defined during the first six months of the project (Deliverable 2B.1). These simulations will provide input to WP2B.2 and WP2B.3, as well as to other RTs, principally RT5 and RT6.  

Task 2B.1.b: All participants will perform transient simulations on a scale of 20 km horizontal resolution for the time period 1950 to 2050. Some of these simulations will be extended to 2100 (DMI, MPIMET, METO-HC).  Thus the control period is 1950-2000 and the future scenario period is 2001 onwards. The time period of 1950 to 2050 or 2100 allows a number of very different analyses to be undertaken. During the second half of the 20th century, for example, an increase in the occurrence of 5b ‘Zugbahn’ cyclonic conditions (defined using the classification scheme published by Bebber in 1898) during summer has been observed. There were almost no occurrences in summer in the 1940s and 1950s, but these conditions now occur every other year, associated with extreme precipitation in major parts of the Odra and Elbe river catchments as well as in the southern areas of Sweden. In addition, major changes in the water cycle over Central Europe have been observed during the last 50 years. Within RT3, the ability of the models to reproduce the 5b and other synoptic patterns which are important for extremes will be investigated using ERA40 driven runs.  However, the same statistical analyses have to be applied to the long transient future GCM-driven runs in order to identify deviations in the simulations from today’s climate statistics. These analyses will provide necessary information about the uncertainty associated with future climate scenarios. The simulation period 1950 to 2050 covers the time period of greatest interest to many stakeholders (i.e., the next 20-50 years). The longer simulation period of 1950 to 2100 covers the time period of maximum signal to noise ratio (i.e., the end of the century) and also allows full evaluation of pattern scaling techniques and greater exploration of the uncertainties in emissions scenarios which will be more important towards the end of the simulations.

Task 2B.1.c: DMI will set up a central server hosting RCM output data from the WP2B.1 and RT3 ENSEMBLES simulations (Deliverable 2B.3).  Protocols for preparation of the data to be hosted will be defined and will, as far as possible, be in line with the experience gained from the PRUDENCE project based on NetCDF and DODS.

WP2B.2:  Development of new methods for the construction of probabilistic regional climate scenarios 

Leaders: ARPA-SMR and GKSS. Participants: FIC (Ribalaygua), IAP (Huth), NMA (Busuioc), INM, UC (Gutierrez), DMI, METO-HC, ICTP, UEA, KNMI (Beersma), NIHWM (Stanciu).

WP2B.2 will focus on a number of issues relating to the development of new methods for the construction of probabilistic regional climate scenarios based on output from RCMs (WP2B.1) and GCMs (RT2A).

Task 2B.2.a: The detailed specification for WP2B.2 work (Deliverable 2B.2) will be drawn up during the first 12 months of the project, in full consultation with all relevant ENSEMBLES RTs. This will include decisions about which statistical downscaling methods to implement in Task 2B.2.b. 

Task 2B.2.b: Existing statistical downscaling methods will be modified, for integration into the ensemble prediction system.  The 20 km spatial resolution planned in WP2B.1 will to some extent negate the necessity for ‘traditional’ statistical downscaling.  However, this resolution may not be sufficient for all users.  Point estimates (comparable to observed station data), rather than grid-box averages, are required for a number of impact assessments and are frequently requested by end users and stakeholders.  Ongoing work funded by the EC and others is developing robust statistical downscaling methods (e.g., the STARDEX project for the end of the 21st century and the DEMETER project for seasonal-to-decadal timescales).  However, the construction of probabilistic regional scenarios as part of the ENSEMBLES prediction system places a number of additional demands on statistical downscaling.  In particular, statistical downscaling methods require modification in order:

· to generate scenarios based on the ‘grand probability’ distributions which will be constructed using ESMs in RT1 and RT2A;

· to generate scenarios for time slices and forcing scenarios for which RCM output is not available, i.e., to extend the RCM ensembles developed in WP2B.1; and,

· to generate long stable time series that have the required characteristics of a common parent population for extreme value and other statistical analyses (and which cannot be extracted from RCM simulations with continually varying forcing). 

These requirements can be achieved through the use of stochastic approaches, such as the traditional weather generator approach.  The most robust statistical downscaling approaches are based on relationships between local weather variables and the large-scale circulation and additional variables describing atmospheric stability and humidity.  These methods will be modified in order to meet the requirements of the ENSEMBLES prediction system.  Some groups, for example, will develop stochastic methods for the generation of large-scale predictor variables, such as circulation type sequences, which can then be used to generate daily weather sequences using existing statistical downscaling models. 

The predictors to be used in WP2B.2  will come from:

· ERA40 – for calibration and validation; 

· WP2A.1 for seasonal-to-decadal hindcasts – ESM output for calibration and validation;

· WP2A.2 for the 20th century – ESM output for calibration and validation; 

· WP2A.3 for the 21st century – ESM output for scenario construction; and,

· WP2B.1 – RCM output for calibration, validation and scenario construction.

The statistical downscaling models will be calibrated on regional and local weather variables provided by the RT2B partners and WP5.1.

A range of statistical downscaling methods suitable for a number of different applications (requiring different combinations of single-variate, multi-variate, single-site, multi-site and European-wide scenarios for seasonal-to-decadal and longer timescales) will be integrated into the ENSEMBLES prediction system, such as:

· analogue methods, e.g., nearest-neighbour resampling (KNMI, IAP), clustering analogue methods (INM) and two-step analogue methods (FIC);

· improved regression methods, conditioned by circulation (ARPA-SMR, IAP);

· neural network methods (IAP), including self-organising maps (UC); and,

· conditional stochastic weather generators (IAP, DMI, UEA, GKSS, NMA).  

The first prototype of a web service (Deliverable 2B.4) for downscaling on seasonal-to-decadal timescales, using a clustering-based analogue method and other statistical and dynamical downscaling methods developed in the DEMETER project will be produced by INM during the first 18 months of the project.  Initially focusing on Spain and season-to-decadal timescales, the web service will be extended by INM and UC to other regions and longer timescales during later stages of the project.  

Task 2B.2.c: Quantification and, where possible, reduction, of the uncertainties related to the forcing emissions scenarios, inter- and intra-model variability (including their initial conditions), downscaling method and natural variability; and, incorporation of the uncertainties in probabilistic regional scenarios, and to detect and study changes in the observed and simulated series.

Whether constructed using dynamical (WP2B.1) or statistical (see above) downscaling techniques, regional climate scenarios are subject to uncertainties related to the forcing emissions scenarios, inter- and intra-model variability (including their initial conditions) and downscaling method.  New statistical methodologies for the quantification and incorporation of these uncertainties will be developed in order to construct probabilistic scenarios, and to detect and study changes in the observed and simulated series.  The latter will require quantification of natural variability using simulated and/or observed/reconstructed climate data.  

Techniques for incorporating expert judgement in order to enhance the information provided on probabilities and uncertainties will also be explored.  A number of groups including UEA, will use Monte Carlo sampling in a Bayesian approach to the construction of probabilistic scenarios in the form of probability distribution functions (PDFs).  Expert judgement will be used to define the range of parameters that are sampled.  Thus use will be made of the wide range of expertise available within the ENSEMBLES consortium, including work on seasonal-to-decadal hindcasts.  

While the detailed specification for WP2B.2 work will be drawn up under Task 2B.2.a, a number of specific WP2B.2.c sub-tasks have been identified:

ICTP will refine the Reality Ensemble Averaging (REA) framework, in particular concerning the quantification of the reliability factors used to weight each model and the extension of the method to produce probabilities of changes.  

FIC will further extend a method for the objective reinterpretation of ensemble predictions, initially developed for 10-day forecasts and currently being extended to seasonal forecasts, to longer timescales.  

GKSS will focus on the quantification of natural variability using RCM/AOGCM output and empirical downscaling methods to extend the analysis over long (hundreds of years) time periods.  

Task 2B.2.d: Appropriate methods for scaling RCM and statistical downscaling output will be identified and evaluated.  Consideration will be given to the reliability of pattern-scaling techniques which are currently widely used to extend the available RCM output and implemented in many integrated assessment models.  The availability of transient RCM simulations for 1950-2050 and, in particular, 1950-2100 (WP2B.1) provides the first opportunity for rigorous assessment of pattern-scaling techniques.  While the detailed specification for WP2B.2 work will be drawn up under Task 2B.2.a, two specific WP2B.2.d sub-tasks have been identified:

METO-HC will develop methodologies for pattern scaling RCM output across the full range of GCM ensemble members, focusing on Generalised Extreme Value distributions.  

NMA and other groups will investigate whether scaling techniques can also be applied to statistical downscaling output.

WP2B.3:  Application of new methods for the construction of probabilistic high-resolution regional climate scenarios

Leader: UEA. Participants: FIC, ARPA-SMR, ETH, PAS (Kundzewicz), ULUND (Barring), FUB (Ulbrich), IAP, NMA, GKSS, INM, UC, DMI, MPIMET, METO-HC, ICTP, KNMI (Beersma), NOA (Giannakopoulos), NIHWM.

WP2B.3 will focus on the application of the new tools developed in WP2B.2 to output from RCMs (WP2B.1) and GCMs (RT2A).  WP2B.3 will thus provide data inputs for the selected impacts studies in RT6 and probabilistic climate scenarios for study regions and Europe as a whole, for mean climate parameters and impact relevant indices including indicators of extremes (which will also be useful for impact studies not incorporated in ENSEMBLES).  Application of these methods will also provide information on the most important sources of uncertainty in the final regional climate scenarios, which will be an important feedback to the climate modelling activities in ENSEMBLES (i.e., RT1, RT2A and RT3).

Task 2B.3.a:  The detailed specification for WP2B.3 work (Deliverable 2B.2) will be drawn up during the first 12 months of the project, in full consultation with all relevant ENSEMBLES RTs.  This will include decisions about case study regions, scenario formats and indicators of extremes to be used in Tasks 2B.3.b and 2B.3.c, together with the documentation to accompany the scenarios.  These decisions will be made in consultation with the impacts groups working in RT6 and their associated stakeholder groups.  Groups and stakeholder organisations outside ENSEMBLES which are likely to have a need for regional climate scenarios will also be consulted, in particular, national governmental bodies such as the UK Environment Agency.  

Task 2B.3.b: Probabilistic high-resolution regional climate scenarios will be constructed based on the work carried out in WP2B.1 and WP2B.2.  The WP2B.3 scenarios will encompass seasonal-to-decadal timescales, as well as longer timescales (1950 to 2050 or 2100).  Scenarios will be provided for the whole of Europe at the 20 km resolution, together with single and multi site-specific scenarios for case-study regions.  Proposed case-study regions include Scandinavia (ULUND), the Alps (ETH, ARPA-SMR), Balkans and Danube Basin (NMA and NIHWM) and Eastern Mediterranean (NOA), while other groups (such as DMI, ICTP and MPIMET) will focus on Europe as a whole.  Scenarios of indicators of extremes, including drought and intense rainfall, will be constructed, as well as standard variables. 

The scenarios will be presented in a number of different formats (such as time series, PDFs and maps) as the input requirements of the impact modellers working in RT6, for example, will be different to those of more general end users and stakeholders.  It is essential that this work package provides scenarios to RT6 in forms that they can use and for the variables that they require.  While the needs of RT6 are the primary concern of WP2B.3, the needs of the wider user and stakeholder community will also be addressed as far as possible. The input requirements of crop models are likely to be different to those of hydrological models, for example.  

Task 2B.3.c:  The probabilistic high-resolution regional climate scenarios constructed in Task 2B.3.b will be analysed.  Analysis will focus on robust estimates and quantitative assessments of changes in regional weather and climate over Europe, including measures of uncertainty.  The emphasis will be on impact-relevant climate parameters and meteorological extreme events such as heavy precipitation, drought, wind storms and heat waves. Results from the analysis of impact-relevant indices, such as ecological indices, will be crucial to RT6 to physically interpret the scenarios results from impact models and to assess the role of meteorological changes compared with other impacts forcing factors.  

A range of parametric and non-parametric techniques for spatio-temporal analysis will be used.  Some groups (including UEA and DMI) will consider changes across Europe as a whole, while others will focus on case-study regions and specific impact sectors such as hydrology (ETH, PAS, NIHWM and MPIMET), agriculture (ARPA-SMR) and forestry (ULUND) or specific events, such as deep cyclones, heavy rainfall and wind storms (FUB), or a combination of both, such as crop production and drought risk (IAP).    

This work will complement and benefit from the more detailed process-based work on extremes undertaken in WP5.

RT3:  Formulation of very high resolution Regional Climate Model Ensembles for Europe 

Co-ordinators: DMI (Christensen), SMHI (Rummukainen), and KNMI (van den Hurk)

Aim:
RT3 has the responsibility for providing improved climate model tools developed in the context of regional models, but contributing to high-resolution modelling in general, first at spatial scales of 50 km at a European-wide scale within ENSEMBLES and later also at a resolution of 25km for specified sub-regions. 

Primary Objectives:
O3.a: To address, characterize and reduce the deficiencies in regional scale projections by means of RCMs by adopting a multi-ensemble approach targeting first 50 km horizontal scale and then 20 km, including:

O3.a.1:To evaluate the contributing models and the ensemble approach by the ability to simulate (reproduce) the recent observed climate period (ERA-40). This provides the basis of arriving at a proper weighting of the RCMs later applied in scenario mode. Simulations will be performed in a way that contributes to documentation of the causes for the recent observed changes in European climate, particularly addressing terms of land-use changes.

O3.a.2: To develop techniques for generation of probabilistic regional predictions by statistical processing of integrations, including weighting of ensemble members according to reliability, accounting for unsampled regions of parameter space, and combining sampling uncertainties in different Earth System components.

O3.a.3: To provide a computationally efficient multi-model based ensemble system for regional climate prediction from seasonal to decadal to centennial timescales. The system will be applied in RT2B.  A comparative analysis of the present-day part of the application within RT2B will also be performed by RT3.

O3.b: To apply a subset of the RCM-ensemble system to a Third-World region, primarily Northern and sub-Saharan Africa: 

O3.b.1: carry out seasonal experiments, to be analysed in RT5, WP5.4, for an additional assessment of the performance of the system.

O3.b.2: using the tools developed above (under 3.1 and the seasonal experiments above) provide a limited RCM climate projection ensemble for the chosen Third-world region.
Current state of knowledge

Climate models exist, typically running 10-30 year time-slice experiments on approximately 50 km resolution, and either derived from global climate models, or from some mesoscale model concepts. Resolution dependencies in the models have not been well explored. Regional model evaluation has been based on short periods from the recent past, utilising such available global reanalyses as ERA-15 (short period) or NCEP (coarse resolution). Regional modelling has been found beneficial in addressing spatial and temporal climate detail, including extreme values. Requirements on improved evaluation and evaluation data are apparent, as well as on improved intercomparison and ranking of different models and simulations. The baseline state of knowledge for RT3 consists especially of the work and results within the FP5/PRUDENCE-project (EVK2-CT2001-00132). Baseline analysis tools are also gained from the MICE (EVK2-CT2001-0018) and STARDEX (EVK2-CT-2001-00115) projects. Model improvements based on projects like CLIWA-NET (EVK2-CT-1999-00007) and EUROCS (EVK2-CT-1999-00051) will also be benefited from. In PRUDENCE, a number of RCMs were used to create European-wide regional climate change scenarios based on mainly one AGCM (HadAM3) and two emission scenarios (IPCC SRES A2 and B2). Most of the simulations were done on 50 km resolution. Three models attempted exploratory 20 km simulations to get a first idea of the added value of such a higher resolution in assessing climate changes in, e.g., extreme values. The evaluation of the performance of the models was based on rather short simulations forced by ERA-15 reanalyses, applying knowledge also gained in the earlier FP4/MERCURE project. Among other things, PRUDENCE indicates that different RCMs give comparable climate change responses when driven by the same global simulation results. At the same time, systematic errors are seen to differ between RCMs, which hinders combining their results into a common scenario. Coordination, common analyses and extended model evaluation with new observational data are needed for further model improvement and the creation of regional scenario ensembles.

RT3 will further the state-of-the-art by collecting a number of regional climate models into one coordinated effort, and extending the evaluation of model performance over several decades of observed climate using the ERA-40 reanalyses, that has now become available, first at 50 km as before and then at the higher resolution of around 20 km. Some model development is foreseen in terms of resolving resolution dependencies in participating RCMs going from 50 km to 20 km, and addressing climate impact of regional land use. Using high resolution climatologies, RCMs will be, for the first time, ranked and assigned objective weights, so that their results can be combined into a scenario expressed in probabilistic terms, instead of treating separate simulations as “equally likely”. (This scenario will be created in RT2B.) RT3 will also create the first regional climate change scenario ensemble, using European models, for a Third-world region.

Scientific/technical questions:
· How should resolution-dependencies (50 and 20 km) of process parameterisations in use in RCMs be handled?

· What is the performance of RCMs in absolute and relative (inter-model) terms for such climate-length periods as the ERA-40 period, including mean values, measures of variability and capture of extremes? 

· Have regional land-use changes affected climate variability and change in Europe during the ERA-40 period? Should such forcing be included in RCMs in general?

· How should results from different RCMs be combined into an ensemble result, such as a regional scenarios in terms of conditional probabilities (conditional=conditioned by the choice of emission scenario and of GCM projection)?

· How well are present-day regional climate conditions described by the latest OAGCMs and the latest RCMs? Are systematic model biases reduced? Have some of the biases been fictional and due to lack of sufficiently detailed high-quality evaluation data? 

· How transferable are European RCMs to other climate regions? How does application of an RCM on multiple regions help to target model development? What is the added information for a Third-world region of regional simulation, compared to global model projections?

Validation
Regional model evaluation will be based both on standard climatological resources, such as datasets from the Climatic Research Unit, CRU at the University of East Anglia, the U.K., precipitation data from Global Precipitation Climatology Centre, GPCC, remote sensing data on clouds and radiation etc. and on more specific datasets inherited from other projects, e.g. on high resolution precipitation and cloud data over subregions and for shorter periods. Provision and use of updated and new high resolution datasets for Europe by RT5 is foreseen during the project. The ERA-40 data itself is a major evaluation data source, even though its relatively coarse resolution compared to the RT3 regional models. As ERA-40 features data assimilation, it will nevertheless provide a baseline for the regional models run in climate mode, thus being more affected by parameterisation shortcomings and subject to phase errors on synoptic scales.

WP3.0: RT3 Coordination:

Leader: DMI (Christensen), SMHI (Rummukainen), KNMI (van den Hurk). Participants: ICTP, METO-HC, CNRM, GKSS, MPIMET, UCLM, INM, met.no, CUNI, CHMI

The work of RT3 will be coordinated by a Steering Group consisting of the Research Theme coordinators and the Work Package leaders. As a close link is needed with other RTs, in particular RT1, RT2a, and RT2b but also RT4, RT5 and RT6, representatives of these RTs will be invited to join the Steering Group on an ad hoc basis.

Task 3.0.a: Fostering scientific collaboration between partners through email correspondence and via a RT home page, set up within the first few month of the project. 

Task 3.0.b: The production and update of the detailed work plans for the second and subsequent 18 month periods. 

Task 3.0.c: To monitor the progress of the work in the RT3.
WP3.1: creation of an RCM ensemble for ERA-40:
Leader: DMI (Christensen), GKSS (Rockel). Participants: SMHI, KNMI, ICTP, METO-HC, CNRM, MPIMET, UCLM, INM, met.no, CUNI, CHMI, ETH
Detection and attribution of regional climate change and assessment of regional model performance on interannual and shorter time scales over several decades will be made using ensemble simulations of the period covered by ERA-40. To cover a multi-decade period is important, so that the capability of the models to simulate variability and extremes can be assessed in different phases of longer-term climate variability. Hind-cast simulations with RCMs, using ERA-40 driving fields and at the same time trying to account for known major land-use changes (and irrigation activities) for Europe during this period, will be made. 

Task 3.1.a: Initially, to conduct state-of-the-art RCM simulations at 50km resolution. 

Task 3.1.b: Later – when means to tackle resolution-dependencies and coupling to other components of the climate system has been provided – multi-model ensemble simulations at a finer resolution will be carried out. 

Task 3.1.c: Some models will also assess the role of land use and irrigation changes by repeating experiments with and without such prescribed changes. 

Task 3.1.d: To link the evaluation of the simulations with RT5 activities, which will provide new high-resolution data-sets. 

The evaluation of the models’ capability in simulating the recent well-observed period will provide the basis to quantify the reliability of the models involved, and thus to assign weights to them in the actual ensemble scenario simulations. This will be input to WP3.2 below.

WP3.2: Design and calibration of procedure to create probabilistic regional climate scenarios:
Leader: ICTP (Giorgi), DMI (Christensen). Participants: SMHI, METO-HC, MPIMET, met.no, CUNI, CHMI

In order to make a probabilistic approach to regional climate changes, a necessary prerequisite is the establishment of techniques generating appropriate probability distributions (pdf’s) of climate variables (precipitation, temperature, wind, etc.) at the regional scale. 

Task 3.2.a: This WP will develop techniques for generation of probabilistic regional scale predictions by statistical processing of regional ensemble integrations, including weighting of ensemble members according to reliability, accounting for unsampled regions of parameter space, and combining predictions sampling uncertainties in different Earth System components (A regional counterpart to RT1 WP1.6). 

Task 3.2.b: It is envisaged that for each participating model its ability to simulate mean climate as well as climate variability (including extremes) at both seasonal to decadal time scales provides a basis for the weighting of individual ensemble members. This will be a substantial step beyond previous attempts with GCMs using systematic model biases as a descriptor. 

Task 3.2.c: By help from the thorough analysis of the model performance in WP3.1, the calculation of model weights will be introduced. The multi-model ensemble of ERA-40 based simulations will enable the calibration of a pdf of climate variables for the ensemble of models to be used in prediction mode, i.e. for use in RT2b.

WP3.3: Design of ensemble strategy: 
Leader: SMHI (Kjellström), DMI (Christensen). Participants: ICTP, METO-HC, MPIMET, UCLM, met.no, CUNI, CHMI

Ensemble regional simulations require an optimisation strategy for ensuring a realistic range of the ensemble, and for efficient utilisation of computational resources. 

Task 3.3.a: Design the strategy including selection of members based on (GCM) boundary conditions, and model formulation. 

Task 3.3.b: By using the weights of WP3.2 and uncertainties addressed in RT1, a desired number of RCM-GCM combinations to provide an “optimal” probabilistic future climate scenario will be assigned in collaboration with RT2a. The aim of this activity is to ensure that the experiments conducted with participating RCMs are thoroughly coordinated. 

Task 3.3.c: Ensuring that the vast amount of possible combinations of boundary conditions are taken into consideration. The results from the PRUDENCE project will provide strong guidelines (preliminary results indicate that different RCMs give very similar regional climate change response, when driven by identical boundaries, e.g. HadAM3). 

WP3.4: A comparative analysis of RCM ensemble simulations of present-day using GCM boundary conditions:

Leader: METO-HC (Jones), MPIMET (Jacob). Participants: DMI, SMHI, KNMI, CNRM, GKSS, MPIMET, UCLM, INM, met.no, CUNI, CHMI

Systematic errors in atmospheric variables of coupled AOGCMs will obviously affect the quality of RCM-simulations. For instance, in the PRUDENCE project the apparent systematic temperature bias in a coupled host AOGCM were reduced by nesting the RCMs in an atmosphere-only GCM in which SST-biases were removed using observations. For that reason, it may be expected that RCM-simulations forced by control climate scenarios from coupled AOGCMs are of poorer quality than the RCM-results generated using the ERA40 archive (WP3.1). 

Task 3.4.a: The RCM simulations for the present day control climate, carried out in the context of RT 2b, will be intercompared and analysed. 

Task 3.4.b: The design and application of appropriate procedures that may be necessary to successfully apply the probabilistic weighing procedure from WP 3.2 to the control downscaled control climate simulations. 
Task 3.4.c: The procedures to be applied will make identify a priori knowledge on systematic AOGCM biases and amplification of these errors during the dynamical downscaling. 
Task 3.4.d: The deduced probabilistic methodology obtained within WP3.2 will be applied to the ensemble, and an assessment of the quality of the present-day climatology in terms of means, seasonal variability and the ability to capture extremes will be carried out. 
WP 3.5: RCM-ensemble simulation for non-European areas:
Leader: SMHI (Rummukainen), ICTP (Giorgi). Participants: DMI, KNMI, METO-HC, MPIMET, UCLM, INM, met.no, CUNI, CHMI

While the threat of climate change to Europe is real, the threat to other regions of the world is far greater both from a pure climate change perspective (e.g. sea level rise affecting Bangladesh) and due to the human activity link to climate stresses (e.g. agriculture and (potential) famine in sub-Saharan Africa). In terms of the latter, the consideration of climate system is also relevant, e.g. in the form of possible connections to air quality and African monsoon, and in ways that land-use and vegetation changes couple to regional climate. These climate stresses, Europe should be concerned with, both from a purely altruistic perspective but also from a “potential for regional instability” perspective. Estimates of regional/localized climate changes in other regions of the world are therefore an important question for Europe and clearly for the peoples of these regions.

Task 3.5.a: Based on the global modelling in ENSEMBLES a non-European region (e.g. sub-Saharan Africa, Middle East) that presently have very little coverage and predictive capabilities will be selected Use of RCMs in these regions could forge links between planners and scientists that presently simply do not exist. 

Task 3.5.b: During the development phase, this WP will provide seasonal RCM-ensemble simulations focusing on specific Third-World regions to provide independent evaluation of model performance for climatic regions, where these models have not been tuned optimally.

Task 3.5.c: Towards the end of the overall project execute a limited RCM-ensemble targeting the Northern and sub-Saharan Africa. In addition to providing regional-scale projections for the area, it serves as a new test of the RCMs, as they have to manage a different climatic setting than that of Europe.

RT4: Understanding the processes governing climate variability and change, climate predictability and the probability of extreme events
Coordinators: UREADMM, CNRS-IPSL

Aim:

The purpose of this Research Theme is to advance understanding of the basic science issues at the heart of the ENSEMBLES project.  The work will focus on the elucidation of the key processes that govern climate variability and change, and that determine the predictability of climate on timescales of seasons, decades and beyond.  Particular attention will be given to understanding linear and non-linear feedbacks in the climate system that may lead to climate “surprises”, and to understanding the factors that govern the probability of extreme events. Improved understanding of these basic science issues will contribute significantly to the quantification and reduction of uncertainty in seasonal to decadal predictions and projections of climate change.  
RT4 will exploit the ENSEMBLES integrations performed in RT2A as well as undertaking its own experimentation to explore key processes within the climate system. It will link strongly with RT5 on the evaluation of the ENSEMBLES prediction system and will feed back its results to RT1 to guide improvements in the earth system models and, through its research on predictability, to steer the development of methods for initialising the ensembles. 

Primary Objectives:

O4.a: To establish the coordination mechanisms within RT4, and to develop methodologies for the coordinated experimentation.

O4.b: To investigate and quantify feedbacks in the Earth system, and their potential to lead to abrupt climate change or other climate “surprises” in existing transient climate change simulations.

O4.c: To determine the impact of climate change on climate variability, and to investigate the mechanisms that govern regional patterns of climate change, including ocean heat uptake. 

O4.d: To develop methodologies which will elucidate the climate processes that determine the probabilities of extreme weather events, and the ways in which these probabilities may change in a changing climate.

O4.e: To develop the tools, and to exploit existing seasonal to decadal hindcasts, for identifying and understanding the sources of predictability in current and future climates. 
Current state of knowledge

In a previous European project about cloud feedbacks (“Cloud feedbacks and Validation”, project ENV4-CT95-0126), clear differences in the behaviour of clouds with temperature in different models were pointed out, especially in subsidence regions (Bony et al. 2004). However, in that project neither the appropriate data nor the simulations were available to determine which behaviour was the most realistic. In WP4.1 we will use new reanalyses (ERA-40), more extended satellite datasets and new model integrations to address this issue.

At the moment only 2 groups in the world performed fully coupled climate-carbon cycle simulations, and a complete analysis of the large differences obtained in the magnitude of the climate-carbon cycle feedback still has to be done. New simulations will be performed within ENSEMBLES with a strict protocol that will allow work in WP4.1 to provide a better comparison. No other EU project has so far funded this activity.

Research on the stability of the THC using complex state-of-the-art climate models is in an early stage. There is a real need to close the gap between the results from reduced complexity models, which show evidence of multiple stable states and have been one of the main drivers behind abrupt climate change, and full climate models which show a more gradual response to climate forcing. The IPCC TAR showed a range of responses in state-of-the-art models from a marked slowing down of the THC to almost no change at all. There is a clear need to reduce uncertainty in the projections of THC behaviour in the coming century. Since EU WATCHER has not been funded, there is a clear need for ENSEMBLES to address this important topic. This will therefore be a focus for research within WP4.1.

In the recent past, an increasing interest in the effects of the mean climate changes on the natural climate variability has developed. Thus, in a number of studies and research projects the possible impacts of the climate change on the main modes of the natural variability has been considered. For example, simplified models have been used to investigate how the frequency and the intensity of ENSO can be affected by changes in the mean state of the equatorial Pacific (e.g., Fedorov and Philander, 2000); whereas, coupled GCMs have been used to analyze what are the possible changes in the oscillation induced by the greenhouse gas forcing (e.g., Timmermann et al. 1999, 2001; Collins 2000). In the EU project PREDICATE, it has been shown that “the strong interdecadal variability over the North Atlantic/European region has the potential to mask an anthropogenic climate signal for many decades”. But, the mechanisms underlying this low-frequency mode of the climate variability are still unclear. 

In the EU project PROMISE, climate scenario experiments performed with a CGCM have suggested that the anthropogenic climate change might induce a more intense monsoon activity and variability both in Africa and India. However, the uncertainties in the results are still very high. One of the primary factors of uncertainty is that different CGCMs can produce different regional changes even when the external (anthropogenic) forcing is the same. Giorgi et al. (2001) have shown that a comprehensive assessment of the regional change projections can be based on the collective information from an ensemble of CGCM simulations. The ENSEMBLES multi-model system, enabled by the PRISM infrastructure, offers a unique opportunity for WP4.2 to investigate the mechanisms that govern the natural climate variability and to assess the effects that human induced climate change might have on them. 

Recent EU projects such as PRUDENCE, STARDEX and MICE have made progress in developing statistical methods for describing and exploring extremes. However, to make more progress in exploiting multi-model climate simulations, a more rigorous probability model-based approach needs to be developed. This is one of the aims of WP4.3 and will lead to improved assessments of the incidence of extreme events and their characteristics. Furthermore research on the relationship between climate regimes and extreme events is in its infancy and WP4.3 will enable a much more comprehensive study. 

The PROVOST, and DEMETER projects have shown that climate models have some skill in predicting seasonal fluctuations, in particular in the tropics, although weak but not negligible skill exists also in the extra-tropics, for instance over Europe. The PROVOST and DEMETER projects have used global SST-forced AGCMs and CGCMs integration ensembles, respectively. They have also both shown that the multi-model ensemble approach provides a pragmatic and efficient solution to account for model uncertainty in the seasonal prediction problem.

The PREDICATE project has shown that there is potential decadal predictability for the tropical and extra-tropical parts of the North Atlantic European region. On interannual-to-decadal time scales, the North Atlantic European climate is influenced by ENSO but also by Atlantic SST. PREDICATE also suggested that the thermohaline circulation is an active player in modulating Atlantic SSTs on long time scales and that changes in the THC can dominate an anthropogenic climate signal. WP4.4 will extend these studies and provide new assessments of the predictability using a new generation of coupled models run over both seasonal and decadal timescales. 

Scientific/technical questions:

· What non-linear feedbacks in the earth system may contribute to abrupt climate changes or climate ‘surprises’?

· What processes and phenomena contribute to regional variations in the patterns of climate change? 

· How will the major modes of natural climate variability (e.g. ENSO, NAO) change with anthropogenic climate change? 

· How can the probability of extreme events be estimated?

· What is the relationship between climate regimes and extreme events? 

· How will the nature and probability of extreme events change with anthropogenic climate change?

· How predictable is the climate system, and which factors influence the predictability on different timescales?

· What is the importance of ocean initial conditions in defining future climate change scenarios? 

WP4.0: Management of RT4

Leader: UREADMM (Julia Slingo), CNRS-IPSL (Herve Le Treut, Pierre Friedlingstein). 

Participants: INGV (Silvio Gualdi), CERFACS (Laurent Terray)

The RT4 coordinators and work package leaders of WP 4.1–4.4 will provide management and coordination of activities within RT1. Integration across the RT will be achieved through a series of workshops and by coordinated time slice experiments. These experiments will be designed to investigate and understand the factors controlling climate at selected time periods (e.g. 1850, 2000, 2050).  The experiments will be conducted with both atmospheric GCMs and coupled GCMs.  Specific experiments will be designed to investigate issues such as the role of specific feedbacks, sensitivity to resolution, and sensitivity to oceanic initial conditions.  The following groups will participate in the coordinated experimentation: U. Reading, CERFACS, CNRM, INGV, NERSC, Uni-Kiel. 

Task 4.0.a: Ensure that deliverables and milestones for the project are met in a timely fashion and that progress reports, as specified by the ENSEMBLES Project Co-ordinator, are provided.

Task 4.0.b: Set-up and management of an internal web site for the RT, which will hold information such as contact details, minutes of meetings and progress reports, design of and results from the coordinated time slice experiments. Details of publications relevant to RT4 will also be maintained.

Task 4.0.c: Organization of a workshop during the first year of the project to discuss the key science issues for RT4, and to agree priorities for years 2-5 (Month 12).

Task 4.0.d:  Arrange meetings with those groups participating in the coordinated time slice experiments to design the integrations and formulate a detailed plan (Month 18). 

Task 4.0.e: At later stages in the project, organise meetings as required of the whole RT and those that are participating in the coordinated experimentation. The purpose of these meetings will be to exchange results and discuss priorities for future activities. Where feasible, these will be combined with the annual meetings of the whole ENSEMBLES consortium. 

Task 4.0.f: Ensure that linkages with other RTs are maintained and that results relevant to other RTs are communicated in a timely fashion.

WP4.1: Feedbacks and climate surprises

Leader: CNRS-IPSL (Pierre Friedlingstein). 

Participants:  METO-HC (Cath Senior, Pete Cox), DMI (Eigil Kaas), INGV (Silvio Gualdi), CNRS-IPSL (Pierre Friedlingstein, Herve Le Treut), UCL-ASTR (Thierry Fichefet)

WP4.1 has two main objectives, (a) to quantify the role of different feedbacks in the Earth system on the climate predictions uncertainty, and (b) to investigate the risk of abrupt climate changes. Several feedbacks are already accounted for but poorly understood and therefore poorly represented in actual OAGCMs (examples are clouds, water 
ulpha, surface hydrology), but new feedbacks may appear when other components of the Earth system are introduced in the ESMs (climate-carbon, climate-chemistry-aerosols, land use, ...). Therefore it becomes increasingly important to understand and quantify these feedbacks, comparing several models simulations, and using common methodologies to decompose these feedbacks into combinations of sensitivities that, where possible, can be evaluated against observations. Progress in understanding these processes is essential for building improved earth system models and for reducing uncertainties in future climate predictions.

The second objective of WP4.1 will investigate the risk of climate surprises, mainly associated with the stability of the ocean thermohaline circulation and its response to changes in fresh water fluxes and thermal forcing in the coupled atmosphere-land-cryosphere-ocean system. WP4.1 will make use of several Earth System Models to improve our assessments of the likelihood of such abrupt climate changes occurring in the future.
We will use first the 20C ENSEMBLES simulations with prescribed greenhouse gases only, with natural forcings only, with anthropogenic and natural forcings. Then, we will analyze 21C ENSEMBLES simulations. For Task 4.1.b, we will start by using existing coupled climate-carbon cycle simulations (Hadley and IPSL), then we will use ENSEMBLES simulations 

Evaluation datasets for WP4.1:

	Dataset
	Short description
	Period covered
	Use

	ERA-40
	Atmospheric reanalysis
	1957-present
	Variability of the atmospheric circulation, definition of dynamic regimes

	NCEP-2
	Atmospheric reanalysis
	1948-present
	Ditto

	ISCCP
	Clouds, radiation
	1984-present
	Cloud and cloud radiative forcing evaluation, analysis of sensitivities and feedbacks

	SSM/I
	Precipitable water
	1988-present
	Water vapour evaluation, analysis of sensitivities and feedbacks

	GPCP
	Precipitation 
	1979-present 
	Precipitation evaluation

	HadISST
	SST
	1860-present
	Variability of the SST, analysis of sensitivities and feedbacks

	
	Atmospheric CO2
	1860-present
	Evaluation of coupled climate carbon cycle models


Task 4.1.a: Analysis and evaluation of the physical processes involved in the water vapour and cloud feedbacks.

How do changes in cloud, water vapour and radiation contribute to climate sensitivity in the ENSEMBLES simulations?

How can observations and model simulations of the current climate be used to reduce uncertainty in the climate sensitivity?

Current climate models provide much contrasted results about the change in cloud cover in a warmer climate. This radiative effect is made more complex by the direct and indirect effects of aerosols. In particular, models that predict a decrease of the low-level cloudiness are likely to predict a higher climate sensitivity than others. In such areas as the Northern Atlantic or Indian oceans, anthropogenic aerosols have been shown to affect significantly the low cloud optical properties through the so-called aerosol indirect effect, whose treatment may vary strongly from a model to the other.  The behaviour of low-level clouds also depends on both the large-scale atmospheric circulation and the thermodynamic structure of the lower troposphere. By compositing cloud properties in dynamical regimes in models and in observations over the 20th century, we will be able to assess the thermodynamic relationship between changes in cloud and in surface and boundary-layer properties simulated by the models under given dynamical conditions (Bony et al. 2004). This will provide a strong constraint on the sign of cloud radiative feedbacks. Such an assessment will help to determine the level of confidence that can be associated with each ENSEMBLES model. By considering the models that successfully pass the observational tests described above, we will narrow the range of climate sensitivities and thereby reduce the uncertainty of climate change predictions. 

In a previous European project about cloud feedbacks (“Cloud feedbacks and Validation”, project ENV4-CT95-0126), clear differences in the behaviour of clouds with temperature in different models were pointed out, especially in subsidence regions (Bony et al. 2004). However, in that project neither the appropriate data nor the simulations were available to determine which behaviour was the most realistic. In WP4.1 we will use new reanalyses (ERA-40), more extended satellite datasets and new model integrations to address this issue.

Research will be conducted to compare the physical processes involved in climate change scenarios and in the 20th century interannual to decadal variability. We will infer from observations collected during the 20th century the sign of the relationship between temperature and cloud changes on interannual to decadal timescales. The characterization of cloud changes will address the changes of their radiative impact, and whenever possible the mechanisms that may explain those modifications will be described, including the potential role of the aerosols. Based on the model-model and model-observations comparisons, this WP will determine the uncertainty of climate change predictions associated with the water vapour and cloud feedbacks in climate models. Characterization of the temperature, water vapour, clouds types and radiation responses to anthropogenic climate forcings will be performed, and the linkage with changes in the precipitation patterns will be documented. These diagnostics will therefore provide an estimation of the uncertainty affecting impact studies. That will allow us to establish a relationship between the magnitude of the global climate sensitivity produced by the different models and the characteristics of water vapour, cloud and radiation changes in the models.

Deliverables:

· More confident assessments of the sign and magnitude of cloud radiative feedbacks under climate change. 

· Papers addressing:

· New assessments of climate sensitivity and its relationship with cloud and water vapour feedbacks

· Intercomparison of cloud and water vapour feedbacks in the ENSEMBLES models. 

Task 4.1.b: Quantification of the climate-carbon cycle feedback, with a specific focus on terrestrial carbon cycle sensitivity to climate change.

What factors contribute to carbon-cycle feedbacks and how can we use observations to constrain model simulations?

How will carbon-cycle feedbacks affect assessments of future climate change? 

Hadley Centre and IPSL performed coupled climate-carbon simulations, they obtained a positive feedback but there was a factor of 4 between the Hadley Centre response and the IPSL response. The sensitivity of the terrestrial biosphere to climate is the main source of uncertainty.  There is a need to better understand the vegetation and soil response to climate change and variability. The ability of coupled climate-carbon model to produce both a realistic historical trend and a realistic ENSO variability in term of carbon cycle will be crucial. This will be done with ENSEMBLES simulations were both models are forced with the same emission scenario and land use change scenario for the past and the future, following a detailed protocol.

At the moment only 2 groups in the world performed fully coupled climate-carbon cycle simulations, a complete analysis of the large differences obtained in the magnitude of the climate-carbon cycle feedback still has to be done. New simulations will be performed within ENSEMBLES with a strict protocol that will allow better comparison. No other EU project has so far funded this activity.

Using several climate-carbon coupled model simulations spanning over the 20th and 21st century, we will characterise the model results in terms of sensitivity and feedback factors, in order to isolate the uncertainty arising from the climate response to CO2, and ocean and land responses to CO2 and climate. Comparison with observed trends and variability on interannual to decadal timescales of climate, atmospheric CO2 and carbon fluxes should allow us to reduce the uncertainty in the role of the climate-carbon cycle feedback in the future.
Deliverables:

· Reduced uncertainty in the processes involved in climate-carbon cycle feedbacks leading to improved models. 

· More confident assessments of the role of climate-carbon cycle feedbacks in future climate scenarios. 

· Papers addressing:

· Carbon–climate feedback processes in the ENSEMBLES models

· Influence of the carbon cycle of future climate scenarios 

Task 4.1.c: Explore the effects of non-linear feedbacks in the atmosphere-land-ocean-cryosphere system and the risks of abrupt climate change/climate surprises

What processes influence the stability of the THC under climate change?

What are the relative role of freshwater and thermal forcing? 

The focus of this task will be the stability of the thermohaline circulation (THC). An analysis of the global water mass transformation during climate change will be performed using the ENSEMBLES simulations. This will focus on future changes in freshwater fluxes to the ocean, from melting of sea-ice or polar ice sheets and from changes in precipitation. The response of the ocean in terms of salinity structure and NADW formation will be evaluated with the ENSEMBLES models over the 21st century and possibly the third millennium. Based on the ENSEMBLES scenarios an assessment of the stability of the THC will be made. 

Research on the stability of the THC using complex state-of-the-art climate models is in an early stage. There is a real need to close the gap between the results from reduced complexity models, which show evidence of multiple stable states and have been one of the main drivers behind abrupt climate change, and full climate models which show a more gradual response to climate forcing. The IPCC TAR showed a range of responses in state-of-the-art models from a marked slowing down of the THC to almost no change at all. There is a clear need to reduce uncertainty in the projections of THC behaviour in the coming century. Since EU WATCHER has not been funded, there is a clear need for ENSEMBLES to address this important topic. 

Deliverables:

· New assessments of the likelihood a shutdown or major slow down of the THC in the coming century(ies).

· Papers addressing:

· Relative roles of freshwater and thermal forcing for the stability of the THC

· Intercomparison of the response of the THC to anthropogenic forcing in the ENSEMBLES models 

WP4.2: Mechanisms of regional-scale climate change and the impact of climate change on natural climate variability

Leader: INGV (Silvio Gualdi).  

Participants: CERFACS (Laurent Terray), UREADMM (Julia Slingo, Rowan Sutton), CNRM (Jean-Francois Royer), NERSC (Helge Drange), IFM-GEOMAR (Mojib Latif), ICTP (Franco Molteni), MPIMET (Marco Giorgetta)

The purpose of this work package is to advance understanding of the mechanisms that govern modes of natural climate variability and the regional characteristics of climate change. Climate variability can occur on all time-scales, both as a response to changes in the external forcing (natural or human-induced) and as a result of complex interactions between components of the climate system. In order to quantify and predict changes in climate regimes as a result of an external forcing (e.g., greenhouse gases), it is necessary to understand the processes that determine the natural, internal variability of the system, and then to assess how these may be modified by the effects of external forcings. 

The uptake of heat by the oceans plays a key role in determining the rate of climate change and the regional variations in greenhouse gas warming. The mechanisms that determine these regional variations, for example the lower levels of warming in the extratropical oceans, need to be understood. Furthermore, the ocean heat uptake also determines the magnitude of sea-level rise due to thermal expansion, whereas regional details in sea-level change depend on the local climate and ocean circulation.

WP4.2 has synergies with EU FP6 DYNAMITE, which we will seek to exploit. The overall objectives of DYNAMITE are to address the fundamental processes involved in ENSO and the NAO, including the role of ocean biology. So DYNAMITE will provide the underpinning research on which ENSEMBLES can build, noting that WP4.2 addresses modes of variability other than just ENSO and the NAO and will use a wider range of coupled models. 

The characteristics of global and regional modes will be analysed in existing climate simulations and in the ENSEMBLES prediction system. The relationships between modes of large-scale, low frequency variability and variability on shorter time and space scales will be investigated. Results from the different models will be compared, and will be evaluated by comparison with analyses of observational data. In order to improve our understanding of the ocean’s response to anthropogenic forcing, the processes that govern the ocean uptake of heat will be investigated. Coordinated sensitivity experiments will be conducted to identify causal mechanisms and to explore the role of coupling between different components of the earth system. This work package will link strongly with the model evaluation activities of RT5. 

Evaluation datasets for WP4.2:

	Dataset
	Short description 
	Period covered
	Use

	NCEP/NCAR 
	Atmospheric reanalysis
	1948-present
	Characterisation of modes of climate variability

	ERA-40 
	Atmospheric reanalysis
	1957-present
	Ditto

	CRU (Climate Research Unit)


	Precipitation and surface temperature over land
	1901-1995
	Regional changes and variability in surface climate

	CMAP
	Precipitation
	1979-present
	Relationship between modes of variability and the hydrological cycle

	HadISST 
	SST
	1930-2002
	Longer term indices of SST variability

	NOAA AVHRR
	Outgoing longwave radiation
	1974-present
	Independent information on convective anomalies particularly in the tropics. 

	EU ENACT 
	Ocean analyses
	1958-2000
	Description of the ocean behaviour associated with modes of climate variability

	SODA 
	Ocean analyses
	1950-1995
	Ditto

	TOGA-TAO
	In situ buoy measurements in tropical Pacific
	1983-2004
	Evolution of El Nino events in the ocean. 


Task 4.2.a: Analysis of the mechanisms involved in modes of natural climate variability 

What are the physical mechanisms that produce and maintain the main modes of natural climate variability from seasonal to decadal time scales and govern their mutual interactions?

Based on existing simulations performed under PREDICATE and DEMETER, followed by the ENSEMBLES control integrations, modes of natural (internal) climate variability (e.g. NAO, ENSO) will be analysed on timescales from seasons to decades. The mechanisms involved in these modes will be explored with an emphasis on scale interactions and on the interaction between different modes of variability (e.g. ENSO with the NAO). For the Euro-Atlantic region, the interaction between Tropical Atlantic Variability, NAO and the Meridional Overturning Circulation, will be explored and the exchanges between the Arctic and mid-latitudes in the North Atlantic will be quantified. Similarly, the main processes of climate variability in the Indo-Pacific region, such as monsoons, Indian Ocean Zonal Mode, ENSO and Pacific Decadal Oscillation will be studied. 

The statistical properties of these modes of variability on decadal and longer timescales will be investigated by means of both complex and intermediate ESMs. In particular, the characteristics of the models that determine the amplitude and the periodicity of ENSO will be explored by exploiting the modularity of the ENSEMBLES models enabled by the PRISM infrastructure. The potential effects of low-frequency changes in ENSO on the teleconnections with the Indian Ocean, the North Atlantic and the European region will be studied.

Deliverables: 

· Characterization of the modes of natural climate variability and analysis of the physical mechanisms underlying these modes and their interaction. 

· Papers addressing:

· Tropical modes of variability in ENSEMBLES models

· Extratropical modes of variability in ENSEMBLES models

Task 4.2.b: Assessment of the sensitivity of natural (internal) modes of climate variability modes to changes in the external forcing 

How are the modes of natural climate variability influenced by externally forced changes of the mean climate?

Present-day and future climate scenarios produced by the ENSEMBLES prediction system will be used to investigate the effects that changes in the mean climate might have on the dominant modes of variability from seasonal to decadal timescales. Special emphasis will be given to possible changes in the North Atlantic and Indo-Pacific climate induced by greenhouse gas forcing. In addition, simulations performed with an entire atmosphere (from the surface to the thermosphere) model coupled with chemistry will allow us to explore the effects of the 11-year solar cycle on the atmospheric variability. The results will be underpinned by large ensembles of long simulations performed with intermediate models (e.g. SPEEDY developed at ICTP), which will provide a dynamically-based estimate of the reliability and significance of regime statistics derived from complex ESMs.

Deliverables:  

· Improved understanding of the relationship between the mean climate and climate variability.  

· Papers addressing:

· Reliability and significance of regime statistics

· Impacts on the modes of natural climate variability induced by changes in the mean climate produced by greenhouse gas forcing;

· Impacts on the natural climate variability induced by the 11-year solar cycle.

Task 4.2.c: Regional climate change, the mechanisms of ocean heat uptake and local sea level change.

What are the characteristics of the regional and large-scale changes in surface climate, and which processes determine these changes?

Processes and feedbacks in the atmosphere and surface system that determine regional and large-scale patterns of change in surface climate and the hydrological cycle will be analysed. Research will be conducted to understand the physical mechanisms that control the variability of soil moisture and snow mass for different climate conditions (present-day and scenario). Sensitivity experiments will be performed in order to assess how air-sea coupling can modulate the land surface feedbacks. The processes of global ocean heat uptake during climate change will be investigated. In addition, the mechanisms determining the geographical patterns of sea-level change due to changes in ocean density and circulation will be analysed in the ENSEMBLES models.

Deliverables: 

· Improved understanding of the processes that influence regional patterns of climate variability and change

· More confident assessments of future regional climate variability and change, including sea level rise. 

· Papers addressing:

· Regional and large-scale changes in surface climate

· Physical processes determining the characteristics of regional climate change

· Geographical patterns of sea-level rise

WP4.3: Understanding Extreme Weather and Climate Events

Leader: AUTH (Panagiotis Maheras) 

Participants: NERSC (N. Kvamsto), KNMI (Frank Selten), CERFACS (Laurent Terray), INGV (Silvio Gualdi), IFM-GEOMAR (Mojib Latif), AUTH (Panagiotis Maheras), UEA (Jean Palutikof), UNIFR (Martin Beniston), UREADMM (David Stephenson)
Many of the most serious impacts of climate variability and change arise from changes in the frequency and characteristics of extreme events. The objective of the WP is to study extreme events from a meteorological perspective rather than through their impacts, which will be addressed in RT6. Events of interest include extremes in wind speed, temperature, and precipitation. This requires the correct diagnosis of extreme events from model output, and therefore methods for estimating tail probabilities using data from multi-model climate model ensembles must be developed. These methodologies will also be used in RT5 to evaluate extremes in the ENSEMBLES regional model simulations. 

Recent EU projects such as PRUDENCE, STARDEX and MICE have made progress in developing statistical methods for describing and exploring extremes. However, to make more progress in exploiting multi-model climate simulations, a more rigorous probability model-based approach needs to be developed. Task 4.3a will develop such tools which will then be deployed in tasks 4.3b and 4.3c. Task 4.3b will use the tools to investigate the extent to which large-scale factors influence local extremes. Task 4.3c will use the tools to make the best possible predictions about the future probability of extreme events. 

An important component of the research will be to investigate how the probability of extreme events is related to the characteristics of weather systems and larger scale patterns of variability and change, such as climate regimes. A specific priority will be to understand better the role of the North Atlantic storm track. This research will in turn facilitate studies to learn how extreme events are likely to behave in the future and what the uncertainty is in the ENSEMBLES predictions (e.g. due to model horizontal resolution, etc.). 

Table of evaluation datasets for WP4.3:

	Datasets 
	Short description
	Period covered
	Use

	NCEP /NCAR
	Atmospheric reanalysis 

(daily values)
	1948-present
	Development and testing of the extremes statistical models and for use in validating the results of the control runs of the model simulations.

	ERA-40 
	Ditto
	1957-present
	Ditto

	ECA daily observations
	Ditto
	20th century
	Ditto


Task 4.3.a: Development and use of methodologies for the estimation of extreme event probabilities

Which are the best methods for inferring probabilistic tail information from multi-model ensembles of climate model simulations?
Statistical methods for estimating extreme event probabilities using multi-model ensembles of climate simulations will be developed in collaboration with partners in RT5. These methods will be capable of exploiting all the gridded field information from ensembles of simulations with different models. In addition to inclusion of spatial covariates (i.e. latitude and longitude) the statistical models will be able to incorporate large-scale circulation such as mode/regime indices. The methods will be tested by application to observed/reanalysis data sets (table above) and to existing model simulations such as those produced by the PRUDENCE project and long simulations available at KNMI. 

Deliverables:

· Development of Spatial Extreme Value (SEV) Models – Statistical methods for identifying regimes and estimating extreme-value tail probabilities using multi-model gridded data.  Reports will be written up on this and disseminated to all partners and software will be made freely available. CGAM and KNMI will address question 1 by developing and testing statistical methods for estimating extreme event probabilities using multi-model ensembles of climate simulations. Spatial extreme value models will be developed in collaboration with partners in WP5.4 that is capable of using gridded field information from ensembles of simulations with different models. In addition to inclusion of spatial covariates (i.e. latitude and longitude) the model will be able to incorporate large-scale circulation such as mode/regime indices. These tools will then be used to answer question 2 in WP4.3. During the first 18 months of ENSEMBLES, KNMI will also deliver a standard method for weather regime analysis to be applied to the ensembles produced in the project in order to be able to intercompare the climate integrations in this aspect and a standard method to reveal the relation between local weather extremes and the large-scale weather regimes. These methods will be developed using a 62 member ensemble of NCAR CCSM scenario integrations over the years 1940-2080 produced by KNMI in Summer 2003 (see www.knmi.nl/onderzk/CKO/Challenge_live).

· Analysis of extremes in observations/reanalyses – An analysis of which factors are the most important in determining extreme events in Europe obtained by applying the techniques developed in WP4.3a to the observed data sets (see table above). Oceanic (e.g. SST and THC) and atmospheric (large-scale flow) factors will be investigated.  Extremes in both Northern and Southern Europe will be addressed. CERFACS, INGV, KIEL, AND NERSC will use the tools developed by CGAM and KNMI to start to analyse the extremes in the ensembles of coupled and time-slice runs. Results will be written up as a joint publication. 
Task 4.3.b: Exploring the relationships between extreme events, weather systems and the large-scale atmospheric circulation/climate regimes

How do different large-scale factors influence weather extremes?

The statistical models for weather regime analysis will be used to diagnose the relationship between local weather extremes and large-scale weather and climate regimes in both observations (re-analysis) and model simulations produced in the framework of ENSEMBLES. An analysis of which factors are the most important in determining extreme events in Europe will be completed using the multi-model ensemble of coupled and time-slice simulations. Oceanic (e.g. SST and THC) and atmospheric (large-scale flow) factors will be investigated.  Extremes in both Northern and Southern Europe will be addressed. 

Deliverables:

· Analysis of extremes in the control simulations of the coupled runs – CERFACS and KIEL will address question 2 by focussing on the role of SST and oceanic phenomena such as the THC as factors controlling extremes. INGV will investigate the relationship between extreme events occurring in the Euro-Mediterranean region and modes of large-scale climate variability, such as the NAO. A comparison of the results obtained from a control run and scenario experiments will allow to assess how forced climate changes may affect the links between large-scale variability and extreme events over Southern Europe and the Mediterranean. NERSC will address question 2 but will focus more on extremes in Northern Europe related to the Atlantic storm track. Publications will be written up describing the results of these analyses.
Task 4.3.c: The influence of anthropogenic forcings on the statistics of extreme events 

How are extreme events likely to behave in the future?

The methodology for identifying extreme events will be applied to the climate change scenarios produced by the ENSEMBLES prediction system.  The characteristics of extreme events under climate change (e.g. intensity, return period) will be assessed. The effects of climate change on the links between large-scale variability and extreme events will be analysed with particular reference to the Euro-Atlantic sector. The dependence of the results on model formulation, particularly horizontal resolution, will be studied. 

Deliverables:

· Analysis of extremes in future scenario simulations of the coupled runs – The SEV model will be used to infer the changes in the extremes between the control and the future scenario simulations. Best estimates of future changes in various types of extremes will be summarised. In addition, more detailed impact-type extremes studies will probe deeper the sensitivity of the most significant changes. Publications will be written up describing the results of these analyses.
WP4.4: Sources of predictability in current and future climates 

Leader: CERFACS  (Laurent Terray)

Participants: CNRM (Herve Douville), UREADMM (Rowan Sutton), IFM-GEOMAR (Mojib Latif), INGV (Silvio Gualdi), DMI (Wilhelm May)

The primary focus will be to advance understanding of the physical processes that give rise to predictability of both the first (initial condition) and second kind (boundary condition). The importance of both sources of predictability will be investigated on timescales from seasonal to multidecadal and over a wide range of space scales.  The primary focus will be to advance understanding of the physical processes that give rise to predictability.  This will be achieved through carefully designed sensitivity experiments coupled to the analysis of the core multi-model simulations performed within RT2A.

The objective of ENSEMBLES WP4.4 is to improve the understanding of the physical processes by which various Earth’s surface components (ocean, land surface) influence the atmosphere. For instance, ENSEMBLES wants to study the influence of the various ocean basins on predictability (mechanisms, time scales, non-linearities…). How do the various regional SST modes interact with each other (linear or nonlinear interaction)? Another new question addressed within ENSEMBLES is the influence of land surface (soil moisture and snow thickness) and stratospheric circulation anomalies on the atmosphere on seasonal-to-interannual time scales. These potentially very important aspects have not been addressed within the previous European projects.

Another new objective within ENSEMBLES is to improve the understanding of the interaction between anthropogenic climate change and natural climate variability modes (for instance the THC or ENSO). Does climate change influence predictability of climate fluctuations (what are the relevant processes, time scales…)? Is the level of decadal predictability dependent upon the initial oceanic conditions (for instance the phase of the THC)? What is the importance of oceanic initial conditions versus external forcing in climate change prediction?

For the first 18 months, we will use existing integrations (those performed within the PREDICATE and DEMETER projects) as well as the coordinated sensitivity experiments (planned within RT4). The core multi-model simulations performed within RT2A will be used in the second part of the project (the last 42 months).

Table of evaluation datasets for WP4.4:

	Datasets 
	Short description
	Period covered
	Use

	NCEP /NCAR
	Atmospheric reanalysis
	1948-present
	Observed regimes, interannual variability and validation of simulated weather and climate circulation regimes

	ERA-40 
	Ditto
	1957-present
	Observed regimes interannual variability and validation of simulated weather and climate regimes. Study of the stratospheric influence upon tropospheric predictability. Parameters of the land surface analysis used in boundary conditions of the sensitivity experiments related to the land surface hydrology.

	NCAR SLP dataset


	Sea level pressure
	1900-2002
	Observed regimes interannual variability and validation of simulated weather and climate circulation regimes

	CRU SLP dataset
	Ditto
	Ditto
	Ditto


Task 4.4.a: Sources of atmospheric and oceanic predictability at seasonal to interannual timescales (predictability of the first kind, influence of initial conditions)

Which are the main global and regional SST modes associated with predictability at seasonal to interannual time-scales? How do they interact?

Is there any source of predictability associated with land surface anomalies (soil moisture, snow cover and thickness)? Which are the main physical processes involved?

These questions will be addressed through carefully designed sensitivity experiments and statistical analysis of the persistence of SST, soil moisture and snow mass anomalies in the core ENSEMBLES simulations as well as their relationships with large-scale climate modes. The coordinated sensitivity experiments include forced AGCM integrations with observed SSTs in some ocean basins and the climatology elsewhere. This will enable to separate the influence of the different ocean basins upon potential predictability of the main large-scale atmospheric modes.

The predictability associated with the different ocean basins will be quantified and the interaction between these different sources of predictability for the various timescales will be studied. Sources of predictability associated with land surface anomalies (soil moisture, snow cover and thickness) for both tropical and extra-tropical regions will be investigated. These studies will use coordinated sensitivity experiments in conjunction with the core multi-model ENSEMBLES simulations. 

Deliverables:

· Improved assessments of the seasonal to interannual predictability associated with SST variability.

· Better understanding of the processes that impart predictability to the climate system from the land surface. 

· Papers addressing:

· Predictability associated with different ocean basins and the interaction between them

· Land surface anomalies as a source of predictability 

Task 4.4.b: Sources of atmospheric and oceanic predictability on decadal to multi-decadal timescales (predictability of the first and second kind, influence of both the initial and boundary conditions) 

Is there any influence of initial oceanic conditions (in particular the state of the THC) upon predictions of natural climate variability at interannual to decadal time scales?

Do ocean initial conditions matter for climate change projections? 

What is the influence of anthropogenic forcing upon the levels of predictability for the main natural modes of variability (ENSO, NAO, THC)?

The influence of the initial ocean state (for instance the phase of the thermohaline circulation) upon decadal predictability will be assessed through ensembles of coupled experiments having the same initial oceanic state and different atmospheric initial conditions. Greenhouse gas (GHG) integrations will also be conducted in order to quantify the relative roles of initial and boundary values. In particular, it will be analysed how stable the THC is and how sensitive it is to the initial conditions.

The influence of initial oceanic conditions upon predictions of natural climate variability (for both atmosphere and ocean) at interannual to decadal time scales will be investigated using the ENSEMBLES prediction system. In collaboration with RT2A, the sensitivity of the ENSEMBLES climate change predictions to initial conditions, particularly low-frequency ocean characteristics such as the state of the thermohaline circulation (THC) will be investigated. The influence of interactions between natural modes of variability and anthropogenic forcing (e.g. low-frequency modulation of the ENSO variability) on the levels of predictability will be assessed. 

Deliverables:

· Improved estimates of the importance of ocean initial conditions on decadal and longer timescale predictions. 

· First assessments of the effects of climate change on the predictability of the major modes of climate variability. 

· Papers addressing:

· Decadal predictability associated with ocean initial conditions

· Influence of ocean initial conditions on climate change scenarios

· Effect of climate change on predictability of natural modes of variability 

Task 4.4.c: Exploring the role of the stratosphere in extra-tropical atmospheric predictability

Is there any influence of stratospheric circulation anomalies upon mid-to-high latitude climate variability and its predictability at various time scales? 

This question will be addressed by comparing hindcast ensembles (including models with different parameterisations and different representation of the stratosphere as well as different forcings) to reanalysis data to determine the necessary elements in reproducing the change over the last four decades in the NH troposphere and stratosphere circulation regimes. The ENSEMBLES scenario integrations will be analysed for future changes in tropospheric as well as stratospheric regime shifts.

The vertical structure of tropospheric and stratospheric weather/climate regimes and their use in prediction studies of mid-to-high latitude climate variability at various timescales will be investigated through a combination of reanalysis and model studies. The sources of predictability associated with stratospheric circulation anomalies (such as a strong or weak vortex) and their links to extremes in the underlying annular modes such as the Northern Annular Mode (NAM) or the Southern Annular Mode (SAM) will be studied. 

Deliverables:

· Improved understanding of the role of the stratosphere in climate variability and predictability

· Assessment of the potential shifts in stratospheric regimes under climate change and their influence on the troposphere. 

· Papers addressing:

· Relationship between tropospheric and stratospheric weather and climate regimes and implications for predictability.

· Influence of climate change on stratospheric regimes and their links with the troposphere.

RT5: Independent comprehensive evaluation of the ENSEMBLES simulation-prediction system against observations/analyses

Co-ordinators: INGV (Manzini), KNMI (Klein Tank)

Aim:

The purpose of RT5 is to perform a comprehensive and independent evaluation of the performance of the ENSEMBLES simulation-prediction system against analyses/observations, including the production of a high-resolution observational dataset necessary to perform this task. The evaluation covers all spatial scales and seasonal to decadal time scales in an integrated way. The evaluation is performed fully independent from the ENSEMBLES system and will consider: processes and phenomena, forecast quality, extreme events in observational and RCM data, and impact models when forced with downscaled ERA-40, hindcasts and gridded observational datasets. The analysis will include an assessment of the simulations of the climate variability in the model output made available by RT1, RT2 and RT3. The investigation will be accompanied by a corresponding assessment of the observed variability using global observations data sets and a specially produced high-resolution data set for the European region. The analysis on the European region will focus in particular on extreme events both in high-resolution simulations and in the observations. RT5 will interact with RT4 in the studies and understanding of processes providing the evaluation of systematic errors and biases that will serve as a basis for RT4 investigations.

Primary Objectives:

O5.a: Production of daily gridded datasets for surface climate variables (max/min temperature, precipitation and surface air pressure) covering Europe for the greater part with a resolution high enough to capture extreme weather events and with attached information on data uncertainty;

O5.b: Identification and documentation of systematic errors in model simulations, representation of processes and assessment of key climate variability phenomena and uncertainties in ESMs and RCMs;

O5.c: Assessment of the actual and potential seasonal-to-decadal quality for the different elements of the multi-model ensemble prediction system using advanced methods to evaluate the different attributes of forecast quality (skill, resolution, reliability, etc.).

O5.d: Assessment of the amount of change in the occurrence of extremes in (gridded) observational and RCM data;

O5.e: Evaluation of the impacts models driven by downscaled reanalysis, gridded and probabilistic hindcasts over seasonal-to-decadal scales through the use of application specific verification data sets.

Current state of knowledge

Modelling systems must be evaluated for their basic performance in terms of their capability to correctly reproduce the features of the earth system. The ENSEMBLES prediction system will introduce a novel concept of a single system that will be applied across time scales to predictions from seasons to decades. The systematic errors are known for some of the component models and for some time scales, but a comprehensive and consistent evaluation of the errors is missing.

Future Work:  RT5 will assemble the evaluation of the systematic errors in a coherent way using consistent and comparable approaches for most of the time scales. It will also introduce the new concept of systematic error in the climate variability by looking at teleconnections patterns (PNA, ENSO, NAO, Monsoon-Mediterranean, etc.) and how well their statistical properties are reproduced. The evaluation will be carried out using extensive global data sets (ECMWF and NCEP reanalysis 1958-1998) and specially produced high-resolution data sets for Europe that do not exist up to now.

Previous EU projects involved: RT5 will exploit the body of knowledge resulting from the EU project SINTEX for the strategies to address the analysis of climate variability and teleconnections. It will also implement some of their recommendations by placing emphasis on high-resolution models and analysis. Methodologies obtained from the DEMETER impact analysis will also be put to fruition in the impact analysis work. The production of the high-resolution observational data sets for Europe will build upon the EU projects STARDEX, EMULATE and ATEAM.

Scientific/technical questions:

· How can observational data be turned into a gridded dataset that allows direct comparison to (regional) model output, in particular considering extremes?

· What is the magnitude, distribution and dependence on time scales of the systematic error in the ensemble system?

· Is the ensemble system capable of reproducing correctly the intensity, frequency and distribution of major teleconnections patterns in the tropics and in the extratropics ?

· What is the forecast quality (skill, resolution, reliability, etc.) of the multi-model ensemble prediction system?

· Which changes in extremes are seen in the observational and model data?

· What’s the quality of impact models at seasonal time scales?

WP5.0: Management of RT5

Leader: INGV (Navarra), KNMI (Klein Tank). Participants: ECMWF (Doblas-Reyes), UNILIV (Morse)

The RT5 coordinators and work package leaders of WP 5.1–5.5 will provide management and coordination of activities within RT5. This will include:

Task 5.0.a: Fostering scientific collaboration between partners to ensure that RT5 evaluates the ensemble prediction system in a coherent and effective way.

Task 5.0.b: Ensuring that RT5 deliverables and milestones are provided on time, including provision of progress reports to the ENSEMBLES Project Coordinator.

Task 5.0.c: Representing RT5 at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT5 meetings as required.

Task 5.0.d: Contributing to the ENSEMBLES external web site.

WP5.1: Development of daily high-resolution gridded observational datasets for Europe.

Leader: KNMI (Klein Tank). Participants:  UEA (Jones), METEOSWISS (Kirchhofer), UOXFDC (New).

Climate model validation, scenario construction and impact assessment require quality-controlled observational data with a time and space resolution high enough to capture extreme weather events. To be effective, the observational data need to have daily resolution, and be available in gridded format. To be accurate, these grids need to be based on a dense network of station observations. Although Europe has a long history of routine meteorological observations, many of the high-resolution station series are difficult to access. They reside in national archives and are therefore not yet available in a coherent and consistent way. The alternative – making use of the collection of daily data from the dense network of all synoptic observations transmitted on a routine basis over the Global Telecommunication System – has proven to result in a dataset of unsatisfactory quality. Consequently, existing datasets of station observations with satisfactory spatial coverage of Europe consist of monthly (mean) values only. Recent initiatives have led to the first public available European daily datasets, but the station network is not dense enough to capture the extremes that are crucial in ENSEMBLES. For instance, the European series of the Global Climate Observing System (GCOS) Surface Network (GSN) designed in 1997 has spatial resolution in the order of only one station per 250,000 km2. Also, the current status of data collection prior to 1997 is not satisfactory. Readily available are the daily temperature and precipitation series collated in 2002 in the dataset of the European Climate Assessment (ECA) project of EUMETNET (see http://www.knmi.nl/samenw/eca). But, although more dense than GCOS, the ECA dataset has coverage of Europe in the order of only one station per 100,000 km2 in the past 50 years. For some areas additional series have been collated in the STARDEX project (FP5). Mainly as a result of the poor daily data availability, no gridded datasets exist yet for Europe with better than monthly resolution. For instance, the ATEAM project (FP5) is producing gridded datasets for 1901-now at ~15 km resolution, but only with a monthly time step. The EMULATE project (FP5), which builds on earlier EU projects such as WASA and IMPROVE, seeks to extend continent-wide analysis back to the mid-19th century, providing 150 years of gridded data, but only for surface air pressure and not for key variables, such as temperature and precipitation. The use of satellite observations cannot improve the situation as they are only available for a very limited period of time and station observations are still required as ground truth in the retrieval of information from the satellites. In conclusion: High-resolution gridded observational datasets with daily time step do currently not exist for Europe! They are however necessary for climate model (GCM, RCM) validation, scenario construction (downscaling) and for driving and validating impact models. By producing the daily gridded datasets, this work package will overcome many of the serious limitations in the access to, and exchange of, the existing daily climate data. The variables will be: min/max temperature, precipitation (including time series of snow variability in high latitude and alpine regions) and surface air pressure.

Task 5.1.a: Collate digitised daily data series from a dense network of meteorological stations to facilitate the gridding. Co-operation with over 40 European NMSs holding the station data series in their national archives is foreseen through linkage with the ECSN programme and the ECA-project of EUMETNET. The ECA-project brings together climatologists from meteorological and hydrological services in all European Member states, as well as services and research groups in 12 associated candidate countries, 4 other associated countries and 5 other countries. This forms the best possible guarantee that a good coverage of Europe is obtained and it assures that accession countries and Romania, Bulgaria and Turkey are involved. Further groups holding high-resolution data series (such as universities and observatories) will be involved on an ad hoc basis. Jointly, an unprecedented effort will be made to describe and make available as many daily station series for gridding as possible. Part of the series will be available for public release, whereas part of the series will only be available for gridding. Initial fallback datasets include the daily datasets that have already been developed in ECA and in the STARDEX project (FP5).

Task 5.1.b: Quality control and analyse the raw data to ensure that non-climatic changes do not affect the station series. Observation practices and instrumentation have changed over time and vary across countries. Uniform methodologies of homogeneity analysis and quality control will provide the necessary uncertainty estimates of the data that is input to the gridding process.

Task 5.1.c: Develop, test and evaluate gridding methods that are optimal for the daily time resolution and the space resolution considered here. Interpolation to a regular grid enables datasets to be produced, which are both spatially and temporally complete, and internally consistent. Most presently available interpolation methods are based on correlation or covariance matrices and least-squares theory. Recently, these methods have been extended for some countries to interpolation on a daily time-scale by conditioning on synoptic states. Part of this work has been performed under COST Action 719 (spatialisation of climatological and meteorological variables using GIS). In this work package, a method will be selected from available methodologies on the basis of an evaluation and comparison of several of such gridding methods.

Task 5.1.d: Produce daily gridded datasets of surface climate variables at high spatial resolution using the “best-performing” interpolation scheme. The datasets will go back as far as station data availability allows (45 years or possibly even longer) with spatial resolution and coverage of Europe depending on station density and data quality. The aim is ~20 km for the greater part of Europe and higher for specific areas. This resolution permits particular attention to be paid to extreme events.

Task 5.1.e: Provide quantitative estimates of data uncertainty for each time step and grid point location. The method that will be used to produce the gridded datasets will be developed in such a way that also information on dataset reliability can be derived. Such information is hitherto unavailable. Quantitative estimation errors will be provided for each day and grid point location, so that the users are aware of the reduction in quality going back in time and the reduction in quality in data sparse areas. The effects of using a constant station network instead of a network with time-varying station density will be accounted for.

Task 5.1.f: Evaluate the gridded datasets against station observations for the representation of extremes.

To assure no vital information on extremes is lost or spurious information is added as a result of the gridding process, the gridded products are extensively tested against station series, focusing on the difference between extremes in point data versus spatial averaged data.

Task 5.1.g: Prepare the gridded products for passing on to the other WPs of RT5 and other RTs of ENSEMBLES. The gridded data products of this WP will be used for evaluation/validation in WP5.4 and incorporated in the existing DODS-based KNMI Climate Explorer (climexp.knmi.nl) website consisting of climate model verification tools that are used in WP5.3. The gridded datasets will not only feed into the other work packages and RTs, in particular RT2B, RT3 and RT6, but also have a multitude of other uses. They form a stand-alone result that will set a standard for many years to come.

WP5.2: Evaluation of processes and phenomena.

Leader: INGV (Navarra).  Participants: CNRS-IPSL (Braconnot), MPIMET (Giorgetta), DMI (Christensen), UREADMM (Slingo).
This work package will be devoted to the analysis of the capability of the models to reproduce and predict the major modes of variations of the climate system, with a special emphasis to tropical-extratropical teleconnection patterns. The work package will also investigate the nature of the uncertainties due to the clouds and radiation processes.

Task 5.2.a: Evaluation of climate variability and teleconnections in the project models: Tropics:

In combination with the research proposed in WP4.2 of RT4, the mean climate, seasonal cycle and interannual to decadal variability of the tropical Indo-Pacific region will be evaluated with a particular emphasis on ENSO, the Asian Summer Monsoon and East African rainfall. In particular, a comprehensive analysis of the Asian monsoon interannual variability in the ENSEMBLE simulations against observations will be conducted. This includes the analysis of the various monsoon systems, e.g. Indian monsoon, East Asian Monsoon, Western North Pacific Monsoon. The role of the Indian Ocean will be considered, particularly tropical and subtropical dipoles, in the Monsoon-ENSO. The influence of intraseasonal variability (especially the MJO) on ENSO and the Asian Summer Monsoon will be analysed in more detail. The model performance regarding the interactions of the climate variability at interannual to decadal timescales in the tropical region.

Task 5.2.b: Evaluation of climate variability and teleconnections in the project models: Extratropics:

A comparison of seasonal-to-decadal climate variability in the Atlantic-European sector in the ENSEMBLES project coupled model hindcasts and scenario integrations will be undertaken. Analyses will focus on aspects such as the state of the Thermohaline Circulation, the North Atlantic storm track, and the impact of ENSO on the North Atlantic region.

Task 5.2.c: Evaluation of climate variability and teleconnections in the project models: Global teleconnections:

The ability of the ENSEMBLES models to capture the global teleconnections associated with ENSO will be evaluated, as well as the potential link between Indian monsoon activity and eastern Mediterranean climate. A particular focus will be the ability of the models to reproduce intraseasonal variations in tropical heating, which are known to affect the extratropics. The influence of model resolution on important aspects of variability in the coupled system will be evaluated, particularly the North Atlantic storm tracks and ENSO. Changes in the tropical-extratropical teleconnections at decadal time scales will be analysed, with special emphasis on the Mediterranean region and its relation to the Sahel region and Eastern Africa. The performance of the model to reproduce the climate variability of the Southern Hemisphere will be assessed, with a special emphasis to ENSO-extratropics relation and ENSO-South America teleconnections.

Task 5.2.d: Evaluation of climate variability and teleconnections in the project models: Feedbacks and clouds:

The interannual and decadal variations of water vapor, clouds and radiation will be analysed and their interactions in the simulations produced by the ESMs for the 20th century, and observations (satellite data, meteorological reanalyses). In particular, the ability or inability of climate models to reproduce the interannual and decadal variability of the tropical radiation budget that has been revealed by observations over the last two decades will be assessed, unraveling the dynamic and thermodynamic components of water vapor, clouds and radiation variations at these time scales in model simulations. The interactions between moist/convective and dry/subsiding regions of the Tropics, and their impact upon the radiation budget will also be considered. The feedback between sea surface temperature, surface fluxes, convection and clouds will then be investigated by using observations and meteorological reanalyses. It is proposed to evaluate the feedback in the 20th century simulations of coupled climate models, with a special emphasis on the relative roles of atmospheric and oceanic processes.

Task 5.2.e: Evaluation of climate variability and teleconnections in the project models: Synthesis:

An analysis of the impact of systematic biases in ENSEMBLE models on reproduction of the Asian monsoon and monsoon-ENSO will then follow to feedback in the model development groups. Typical model biases and systematic errors in the model teleconnections will be reported in order to provide an overall assessment of the ensemble models.

Task 5.2.f: Evaluation of parameterization schemes, in particular cloud and aerosol schemes by tendency error computations and comparison with new satellite products (e.g. MODIS, MISR). The cloud and aerosol parameters will be investigated by using ERA 40 to drive (“nudge”) the atmospheric component of the ESM in order to analyse the performance of specific model approaches and to gain a better understanding of the relevant processes. The results are compared to remote sensing observations of the specific years. Furthermore, the initial model tendencies for prediction systems developed in WP1.1 will be validated against the observed tendencies determined by ERA-40 gridded analyses during nudging-assimilations of the reanalyses into the various model systems. This will be used in WP1.2 to determine weights on the individual ESMs in model ensemble simulations. In addition we estimate, in the present WP, the causes of the initial tendency errors. This will be done by monitoring the contributions to the model computed tendencies from the different kinds of forcing (GHG, aerosols, clouds, latent heat release, etc.). This can then lead to recommendations for model improvements.

WP5.3: Assessment of forecast quality.

Leader: ECMWF (Doblas-Reyes). Participants: METO-HC (Davey), METEOSWISS (Appenzeller), KNMI (van Oldenborgh), IFM-GEOMAR (Latif), CNRM (Deque), UREADMM (Stephenson), CNRS-IPSL (Duvel), BMRC (Alves)
This work package will be devoted to the assessment of the actual and potential skill of the models and the different versions of the multi-model ensemble system.

Task 5.3.a: Quantify the forecast quality of the different ensemble prediction systems, including a comparison with current statistical and dynamical models. Although the verification will be global, the main focus will be on regions and seasons where predictability is expected due to well-established mechanisms (ENSO teleconnections, global warming) or statistical connections that need further model justification (European summer, Atlantic Ocean teleconnections, stratospheric connections, monsoon onsets).

Task 5.3.b: Establish a clear picture of where and when the seasonal-to-decadal hindcasts have useful skill for the end users in order to assess their economic value. The basic assessment should consist of a set of standard graphs and maps for an ensemble of parameters, plus a dynamical web application in which the end user or researcher can perform specialised verification studies.

Task 5.3.c: Development of advanced methods for the formulation and assessment of multi-model ensemble seasonal-to-decadal forecast quality.

Task 5.3.d: Design of schemes to extrapolate the seasonal-to-decadal skill/reliability information to longer time scale simulations.

Task 5.3.e: Evaluate the forecast quality of multi-model seasonal hindcasts versus single-model hindcasts produced with stochastic and perturbed physics produced in RT1.

Task 5.3.f: Evaluate the overall forecast quality of both single-model and multi-model seasonal-to-decadal ensemble hindcasts produced in RT2.

Task 5.3.g: Test the feasibility of a general-purpose forecast verification system complemented with the use of the DODS-based KNMI Climate Explorer (climexp.knmi.nl) in order to publicly distribute the verification results and allow scientists external to the consortium to analyse the data generated.

Task 5.3.h: Assess the benefits of ocean-atmosphere coupling (link to RT2A and RT4) as well as of the benefits of atmospheric model horizontal resolution in terms of forecast quality at different time scales (link to RT1).

Task 5.3.i: Design of methods to create probability predictions out of multi-model hindcasts, including verification and economic value assessment, especially from a risk management decision-making perspective (link to RT1 and WP5.5).

Task 5.3.j: Evaluate forecast quality over the Atlantic-European sector in the decadal ensemble hindcasts with a focus on the predictability of decadal variations in the ocean circulation and associated surface climate variations (link to WP5.2 and RT4).

Task 5.3.k: Assess the forecast quality of seasonal-to-interannual tropical variability, including monsoons and intraseasonal modes of variability, using ad-hoc multivariate-based climate indices (link to RT4).

Task 5.3.l: Transfer the results to the modellers and users of the century-long simulations (link to RT1 and RT2A).

WP5.4: Evaluation of extreme events in observational and RCM data. 

Leader: KNMI (Buishand). Participants: UREADMM (Stephenson), FTS-STU (Caspary), IWS-STU (Bardossy), ETH (Frei), UEA (Jones), NOA (Giannakopoulos)
This work package will use descriptive indices that represent key aspects of climate extremes. Examples of such indices are given in the internationally agreed WMO-CCL/CLIVAR list. For a number of these indices, in particular those characterising extreme precipitation, the likelihood of detecting a systematic change at a single site or grid point is quite small due to the large year-to-year variability. Spatial pooling (regional analysis) will be considered to increase the probability of detecting trends. Extreme-value theory will be used to complement the descriptive indices in order to evaluate more aspects of the extreme tail of the distributions.

Circulation types associated with certain hydro-meteorological extremes will be objectively classified and the changes in their frequencies in observational and RCM data will be explored. The ability of ERA40-driven RCMs to reproduce the observed long-term trends in heavy precipitation in the Alpine region will be explored.

Task 5.4.a: Description of changes in extreme indices in observational data and ensemble integrations.

A selection of indices is made for which society is most vulnerable and which are likely to change (e.g. extreme winter precipitation in northern Europe). A number of optimal overall indices for detecting change in regional extremes will be developed based on a spatial pooling approach. The spatial EVT model developed as part of WP4.3 will be used to define the indices in the RCM simulations that show the most statistically significant changes due to greenhouse gas increases.

Task 5.4.b: Objective classification of circulation types causing extreme events. 

The question whether there are “critical” circulation types (CPs) associated with extreme events like severe storms, droughts and heat waves will be addressed for different European regions. A set of fuzzy rules will be optimised to identify the occurrence of such extremes from observed pressure patterns (500hPa, 700 hPa or slp). For floods this method has already been developed within the EU-STARDEX project.

Task 5.4.c: Reproduction of observed trends in heavy precipitation over the Alpine region by ERA40 driven RCMs.

The Alpine region constitutes one of the most ambitious test grounds for climate models, due to the small-scale variations of the climate and the various dynamical influences on the formation of heavy precipitation events. The southern Alpine slopes are among those European areas most prone to heavy precipitation. The region has experienced remarkable long-term changes both in mean precipitation and heavy precipitation with pronounced mesoscale variations. The ability of ERA40-driven RCMs to reproduce these long-term variations will provide a rigorous test on their capacities to predict changes in extreme precipitation.

Task 5.4.d: Validation of extreme events and assessment of their changes in RCM data.

Statistical properties of the extreme indices selected in Task 5.4.a and the objectively classified “critical” CPs from Task 5.4.b in selected RCM simulations for present-day conditions will be compared with the statistical properties of these quantities in observational data. The biases will be compared with the simulated changes for future climate conditions. The use of resampling techniques will be considered to determine the statistical significance of biases and changes.

Task 5.4.e: Analysis of changes in the extreme tail of the distribution.

For the protection of life and property one is interested in probabilities of very rare events. The changes in the upper tail of the precipitation distribution will be studied for a particular European region. The question whether there is a structural change in the shape of the tail of the distribution will be addressed. The credibility of such a change will be high if it is found in different model simulations, if the shape of the tail of the distribution is reasonably reproduced in RCM simulations for the present-day climate and if it is in agreement with our physical understanding. Spatial pooling techniques are necessary to detect meaningful changes in the tail of the distribution. The spatial EVT model from WP4.3 will be considered to test for changes in the extreme tail of the distribution.

WP5.5: Evaluation of seasonal-to-decadal scale impact-models forced with downscaled ERA-40, hindcasts and gridded observational datasets. 

Leader: UNILIV (Morse). Participants: UREADMM (Slingo), ARPA-SIM (Marletto), JRC-IPSC (Genovese), METEOSWISS (Appenzeller), LSE (Smith), IRI (Thomson), EDF (Dubus), DWD (Becker).

This work package will look at skill-in-hand for a number of impact models by running the models firstly with appropriately downscaled ERA-40 data and gridded datasets developed in WP5.1 and secondly with fully downscaled and bias corrected probabilistic ensemble hindcasts at seasonal-to-decadal scales from WP6.3. The models include agriculture models (crop yield models for Europe and the tropics, agri-environmental impact models), infectious tropical disease (malaria and meningitis) and energy demand.

This work package runs directly linked to WP6.3, where the seasonal ensemble forecast application model integrations are produced. WP5.5 covers the quality of the input data from the seasonal hindcasts and the validation of the impacts models when run with fully downscaled and bias corrected probabilistic hindcasts.

Task 5.5.a: Assess the quality of ERA-40 reanalysis for key variables that drive the seasonal-to-decadal impact models for areas of complex and non complex topography in Europe and various tropical regions, particularly Africa and India. This will be executed using appropriate gridded station datasets. Downscaling schemes will be developed through interactions with WP5.1 and other RTs.

Task 5.5.b: Evaluation of the forecast quality of the probabilistic hindcasts for key variables used to drive the application models will be assessed at spatial and temporal scales appropriate for the impacts models; this activity links to WP5.3. The ability to capture seasonal cycles correctly will be of prime importance. The forecast quality will be assessed for selected regions where the impacts models are applied; such examples may be an assessment of winter rainfall across wheat growing areas in Europe and the prediction of rainfall onset for the West African monsoon. The methodology for the downscaling and bias correction of these hindcasts will be carried out as part of WP6.3 in conjunction with other RTs.

Task 5.5.c: The skill of the impacts models driven by downscaled and bias corrected probabilistic seasonal-to-decadal hindcasts will be compared with the results obtained when driven by downscaled ERA-40 reanalysis and where available when driven by suitable gridded station data set.

Task 5.5.d: Impact model predictions will be verified against the observed outcomes for a range of applications when driven by ERA-40 reanalysis, gridded station data sets and with probabilistic seasonal hindcasts.

RT6: Assessments of impacts of climate change
Co-ordinators:  UNILIV (Morse), UNIVBRIS (Prentice)

Aim:

RT6 seeks to answer a number of questions at the cutting edge of research into climate change impact assessment.  There are three primary areas of effort:

The integration of process models of impacts on the natural and managed global environment into Earth System Models.  Existing ecosystem, crop, and hydrological models will be used in offline and online mode.  In online mode the ultimate goal is to integrate the impact models into the Earth System Models of ENSEMBLES, so that cause and effect are coupled, and the impacts of climate change feedback to the atmosphere and climate.

Linking impact models to probabilistic scenarios of climate change. Activities in WP1.2, WP2A.3 and WP2B3-5 all contribute to the development of probabilistic scenarios of future climate change within ENSEMBLES, which will quantify and incorporate the uncertainties in model predictions. WP6.2 will focus on strategies to utilize these approaches for the generation of probabilistic estimates of impacts. These strategies will incorporate the uncertainties in climate model predictions, and in the evaluation of impacts. The impacts of changes in mean climate and extremes will be assessed. 

Maximizing skill in the impacts models driven by seasonal-to-decadal scale forecasting.  Application models for a range of sectors will be driven using ESM and RCM output to make predictions at seasonal-to-decadal time scales.  The application models can produce probabilistic predictions on seasonal-to-decadal time scales at regional scales.  

The ENSEMBLES impacts groups working in RT6 will build on the experience of past EU projects such as DEMETER, ATEAM, MICE and PRUDENCE.  Indeed, most of the groups working in RT6 have been involved in one or more of these four projects.  Further information is given below, where relevant, about the contribution of these projects to the thinking underpinning the programme of work for RT6.

Primary Objectives:

O6.a: To integrate process models of impacts on the natural and managed global environment into ENSEMBLES Earth System Models.

O6.b: To use impact models to describe system sensitivities to a plausible range of climate futures in terms of critical thresholds. 

O6.c: To link impact models to ENSEMBLES probabilistic scenarios in order to develop risk-based estimates of the likelihood of exceeding critical thresholds of impact during the 21st century.

O6.d: To use impact models and new ENSEMBLES climate scenarios to improve understanding of the impacts of extremes.

O6.e: To drive impact models with ENSEMBLES ESM and RCM output in order to make probabilistic predictions on seasonal-to-decadal scale timescales at regional scales.  

Current state of knowledge

The current state of knowledge is detailed within the Work Packages below.
Scientific/technical Questions:
· How should the technical issues for downscaling and bias correction be implemented in order to allow impact models to be successfully integrated within the EPS? 

· Can the skill of the ensemble forecast be maximised within the application models through techniques such as ensemble dressing of the driving forecasts?

· What level of forecast skill is required for the impact model driving parameters from the ensemble forecast to allow a skilful impact model forecast?

· Can we quantitatively describe the sensitivities of exposure units such as agriculture, ecosystems and hydrology to future climate change in terms of thresholds?  Can we estimate the probability of exceeding these thresholds?

· How can probabilistic scenarios of climate change be incorporated into impact analyses in order to generate probabilistic estimates of climate change impacts?

· Are the impacts of rare but very extreme events greater than the impacts of more frequent but less extreme events?  This should be tested with respect to a range of impact sectors and activities.

· Are the combined biophysical and biogeochemical feedbacks within the EPS of equal magnitude to the geophysical effects over century and decadal timescales?  This can be tested through feeding back land use change into offline model runs.

WP6.0  RT6 Co-ordination

Leader: UNILIV, UNIVBRIS.  Participants: SYKE (Carter)

A work package is included for management of the RT.  The primary responsibilities of this work package are:

Task 6.0.a: To ensure that deliverables and milestones for the project are met in a timely fashion.

Task 6.0.b: To produce progress reports as specified by the ENSEMBLES Project Co-ordinator, and to generally keep the Project Co-ordinator informed as to progress within the RT.

Task 6.0.c: To organize and manage progress meetings under the umbrella of ENSEMBLES meetings

Task 6.0.d: To set-up and manage an internal web site for the RT, which will hold information such as contact details, minutes of meetings and progress reports, and to contribute to the ENSEMBLES external web site.

WP6.1  Global changes in biophysical and biogeochemical processes – integrated analysis of impacts and feedbacks.  

Leader: UNIVBRIS (Prentice).  Participants:  UREADMM (Slingo), PIK (Cramer), ULUND (Sykes), METO-HC (Betts), CNRS-IPSL (de Noblet-Ducoudre)
The work will produce, for the first time, fully integrated European- and global-scale assessments of the impacts of changes in CO2 and climate on vegetation structure, function and productivity, forest and arable crop productivity, terrestrial carbon cycling and freshwater supply and will also consider the potential for feedbacks from these changes to the atmosphere and climate. The work will have two main strands. The first strand will be based on offline simulation using historical climate observations, and externally provided climate change scenarios for the future, to drive integrated models of terrestrial biosphere processes. The second strand will be based on online simulation (hindcasts and future projections), with the impacts incorporated into the ensemble of ESMs being constructed in RT1.

Task 6.1.a
Offline analysis will be performed using the computationally fast Lund-Potsdam-Jena (LPJ) model as the central “workhorse”. LPJ is the most extensively tested among current dynamic global vegetation models (DGVMs). 

Task 6.1.b 
DGVMs developed specifically as ESM components (TRIFFID, Orchidée, JSBACH) will be run offline using the same protocols. 

Task 6.1.c
Climatically relevant ecosystem properties will be evaluated from the offline results, (building on current work in the CAMELS, CYCLOPES and RETRO projects). This allows identification of key regions and processes where biospheric feedbacks are likely to modify future climates

Task 6.1.d
Online modelling will be performed.  This will build on exploratory analyses of feedback processes performed in WP4.1, and will exploit the ensembles of ESM results to be provided by RT2A.  

Task 6.1.e
For the European scale a more detailed analysis will be performed, based on high-resolution model results from RT2B. In particular, a range of indicators of ecosystem “extreme events” (such as large reductions of productivity, or large increases in fire hazard, as currently being developed in ATEAM) will be analysed and presented in a range of formats, as developed for RT2B.

Task 6.1.f
Simulations of vegetation structure, productivity, seasonal and annual carbon fluxes, and freshwater runoff will be compared among models (both online and offline simulations) and evaluated against benchmark datasets currently being used or developed in the ATEAM and CAMELS projects.

Task 6.1.g
Task Model outputs will be supplied to RT7, where they will be used in the generation of land-use change scenarios. These scenarios in turn will modify the land-use input to the offline models. This recursive approach is already in use in ATEAM for the European scale – this WP extends the ATEAM approach to the global scale. 

WP6.1 deals with global-scale interactions of ecosystem processes (including managed ecosystems) and climate. At present, research on the impacts of climate change on ecosystem services (such as the provision of food, timber, and freshwater) has been largely separate from research on the feedbacks from changes in ecosystem processes to the climate itself. However, this second area of research has established the major importance of feedbacks. Changes in vegetation and soils, whether they are caused by land-use or by climate change, alter key exchanges – of energy, water, carbon dioxide and other trace gases – between the atmosphere and biosphere and further influence the climate.

The state of the art in modelling the impacts of climate change on ecosystem services in Europe is represented by ATEAM (FP5), which is producing “vulnerability maps” for crop production, forestry, biodiversity and freshwater supply, based on a range of scenarios and climate models (but without accounting for feedbacks). The main impacts model used by ATEAM is the Lund-Potsdam-Jena model (LPJ), which is a leading dynamic vegetation model under continuous development (currently co-ordinated by UNIVBRIS). Crops and forest management are represented for European applications. The state of the art in modelling biosphere-atmosphere feedbacks is represented by recent work at METO-HC and CNRS-IPSL. These two groups have pioneered the development of fully coupled, global models of the carbon cycle and climate and have established that the feedback from terrestrial carbon cycling to the rate of increase of atmospheric CO2 has the potential to amplify climate change over the next century, suggesting that it will be important to include biosphere processes in climate models generally. Work at METO-HC has also helped to quantify the important biophysical consequences of land use.

ENSEMBLES will merge the best of these two research approaches, with a view to producing better-founded, assessments of the impacts of climate change on ecosystems processes at European and global scales, and better-founded projections of climate change taking into account the effects of land

Measurable outputs of WP6.1:
· Globally applicable offline representations of managed forests and crops (top 15-20 crop types).

· A comparative assessment of the “offline” and “online” crop models when driven by climatological data.

Task 6.1.a: Offline analysis will be performed using the computationally fast Lund-Potsdam-Jena (LPJ) model as the central “workhorse”. 

Task 6.1.a will deliver an assessment of the potential impacts of changes in climate and atmospheric CO2 concentration on ecosystem services at a global scale using the LPJ model, driven by ENSEMBLES simulations from RT2A.

Task 6.1.b: DGVMs developed specifically as ESM components (TRIFFID, Orchidée, JSBACH) will be run offline using the same protocols. 

Task 6.1.c: Climatically relevant ecosystem properties will be evaluated from the offline results, (building on current work in the CAMELS, CYCLOPES and RETRO projects). This allows identification of key regions and processes where biospheric feedbacks are likely to modify future climates

Tasks 6.1.b and 6.1.c will deliver parallel simulations performed with the TRIFFID and Orchidée models,  and a comparison of the results with those from LPJ and with observational  data sets developed by ATEAM and CAMELS (FP5).

Task 6.1.d: Online modelling will be performed.  This will build on exploratory analyses of feedback processes performed in WP4.1, and will exploit the ensembles of ESM results to be provided by RT2A.  

Task 6.1.d will deliver integrated global analysis of biospheric impacts and feedbacks using the Hadley Centre and IPSL climate models with “online” ecosystem components (a selection of the main ensemble runs performed in RT2A).

Task 6.1.e: For the European scale a more detailed analysis will be performed based on high-resolution model results from RT2B. In particular, a range of indicators of ecosystem “extreme events” (such as large reductions of productivity, or large increases in fire hazard, as currently being developed in ATEAM) will be analysed and presented in a range of formats, as developed for RT2B.

Task 6.1e will deliver an assessment of the potential impacts of changes in climate and atmospheric CO2 concentration on ecosystem services in Europe, using the ATEAM methodology but driven by ENSEMBLES simulations (regional models) from RT2B.

Task 6.1.f: Simulations of vegetation structure, productivity, seasonal and annual carbon fluxes, and freshwater runoff will be compared among models (both online and offline simulations) and evaluated against benchmark datasets currently being used or developed in the ATEAM and CAMELS projects.

Task 6.1.g: Task Model outputs will be supplied to RT7, where they will be used in the generation of land-use change scenarios. These scenarios in turn will modify the land-use input to the offline models. This recursive approach is already in use in ATEAM for the European scale – this WP extends the ATEAM approach to the global scale. 

WP6.2 Linking impact models to probabilistic scenarios of climate change 

Leaders: UEA (Holt), SYKE (Carter).  Participants: UREADMM (Slingo), ULUND (Barring), FUB (Ulbrich), NOA (Giannakopoulos), DISAT (Bindi), PAS (Kundzewicz), FMI (Tuomenvirta), SMHI (Graham), UNIK (Alcamo), AU (Olesen)

State of knowledge

During the past two decades there has been a large effort in Europe to determine the likely impacts of climate change for natural systems and human activities. Many models describing the behaviour of systems or activities under different environments have been developed, tested and applied under European conditions for evaluating the potential impacts of climate change. Examples of high profile past European Commission– funded projects include CLIVARA (crop production for multiple scenarios),  ATEAM (ecosystem services under climate and land use scenarios), PRUDENCE (impacts of future changes in extremes predicted by regional climate models) and MICE (understanding the future behaviour of extremes and their associated impacts, based on global and regional climate models). In some cases, models have been calibrated using results of experimental research conducted in artificial environments (chambers, greenhouses, free air release systems) to resemble future conditions of climate and CO2 concentration (e.g. ESPACE, CLAIRE). Results from previous studies with such models have been summarised in assessment reports such as ACACIA (Parry, 2000) and by the IPCC (Kundzewicz et al., 2001). These impact models are the basic tools that are available for application in ENSEMBLES. Methods of applying climate model-based scenarios (from GCMs, RCMs or statistically downscaled) to investigate uncertainties in future impacts have been refined over time, but the basic approach has changed little since impact studies were first conducted, whereby impacts are estimated for scenarios that have been selected to embrace as realistic a range of uncertainties as possible. Few if any studies have addressed the likelihood of such projections. ENSEMBLES provides an opportunity to move beyond “what if” type studies of potential impacts towards quantitative assessments of the likelihood of critical impacts being exceeded under given scenarios of future radiative forcing.

This Work Package, focussing on crops, water resources, forests, energy supply, and human health, seeks to extend previous analyses in the directions described by the three tasks below.  The output from the impacts analyses in WP6.2 will be delivered to RT7.

Task 6.2.a: Response surfaces and impact thresholds. This task describes the sensitivity to climate change in different sectors and defines possible thresholds of tolerance. This analysis is required in order to be able to undertake the probabilistic assessment in Task 6.2.b.

Impacts of climate change will be represented using response surfaces, based on multiple model simulations across a wide range of plausible future climates, which depict a measure of impact against key climatic variables (e.g., see Figure 1a). Impacts to be studied in this way include: soil moisture, soil temperature, crop productivity, nitrogen use efficiency, nitrogen leaching, soil carbon storage, stream discharge, and water availability. The future climates to be considered will be guided by the full range of climate projections for Europe in ENSEMBLES and related FP5 projects such as PRUDENCE and ATEAM, including stabilisation scenarios and plausible scenarios of abrupt climate change (e.g., due to a shutdown of the North Atlantic thermohaline circulation), if available from RT4. 

Threshold levels of impact will be defined either based on historical impacts, or according to established operational conditions (e.g. minimum stream discharge for hydroelectric production). They will be selected to illustrate possible levels of tolerance to climate change, the exceedance of which may be regarded as unacceptable by decision makers (Article 2 of the UN Framework Convention on Climate Change). Thresholds will be sector-, system- and region-specific.
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Figure 1: (a) Response surface for spring wheat yields (percent relative to present) to changes in temperature and CO2 concentration in southern Finland, and (b) risk of impact in 2050, based on hypothetical probabilistic climate/CO2 scenarios.

Task 6.2.b: Scenario impacts and risk assessment. This task quantifies the risk of exceeding given impact thresholds. The probabilistic scenarios developed in WP1.2, WP2A.3 and WP2B3-5 will be superimposed on the impact response surfaces developed in Task 6.2.a, facilitating a quantification of the risk of exceeding a given impact threshold (as defined in Task 6.2.a).

Each climate scenario developed during ENSEMBLES can be located in “climate space” on the impact response surfaces, enabling the following issues to be analysed: (i) the significance of modelled impacts under changing climate in relation to impacts estimated for natural variability alone; (ii) the risk of exceedance of impact thresholds at different times in the future with unmitigated emissions (e.g. see Figure 1b); (iii) the reduction in risk of impact threshold exceedance under stabilisation scenarios; (iv) the levels of impact to be regarded as “unavoidable” in Europe under all estimates of climate change, and for which adaptation will presumably be required; and (v) the types of impact that might be expected in Europe under abrupt, non-linear climate changes.

Table 6.10: Impact models, sectors and scales of analysis to be employed by partners for further details see Table 6.5
	
	Local
	Catchment/national
	Europe-wide
	Extremes

	AU
	Temperate crops/N/Soil C
	Temperate crops/N/Soil C
	
	

	DISAT
	Mediterranean crops
	Mediterranean crops
	
	Mediterranean crops; forest fire

	FMI
	Soil water
	Wind energy
	
	Forest damage

	NOA
	
	
	
	Forest fire, heat stress

	PAS
	
	
	
	Regional flooding

	SMHI
	
	Runoff/stream discharge
	
	

	SYKE
	
	Temperate crops
	Crops/N/Soil C
	

	UEA
	
	
	Human health
	Windstorm; heat stress; arrival patterns of extremes

	FUB
	
	
	
	Windstorm

	ULUND
	
	
	
	Ecosystem damage; flood damage

	UNIK
	
	
	Water availability/water quality
	

	CGAM
	
	Crop-climate modelling
	
	


Task 6.2.c: Evaluating the impacts of extreme events.  The work develops and analyses appropriate methods for evaluating the impacts of changes in the frequency, magnitude and distribution in time of extreme weather events under a changing climate.  In northern Europe the extremes of greatest concern will be wind storm and flood, and their impacts on human health and safety, property and forestry. Over southern Europe the emphasis will be on drought and heat stress, and the relationship to forest fire, agriculture, water resources and human health (see Table 6.10).  Models at different levels of spatial aggregation will be constructed, so that issues of scale can be explored.  The models will seek to incorporate the capacity to adapt to climate change.  The combined effects of uncertainties in the climate change scenarios and in impacts evaluation, will be explored, through probabilistic approaches.  

WP6.3  Impact modelling at seasonal-to-decadal time scales.  

Leader: UNILIV (Morse). Participants: UREADMM (Slingo), ARPA-SIM (Marletto), JRC-IPSC (Genovese), METEOSWISS (Appenzeller), LSE (Smith), IRI (Thomson), EDF (Dubus), DWD (Becker).

The primary objective of this WP is to integrate application models within a probabilistic ESM system and within RCM systems. This integration links the human dimension to earth system modelling and allows subsequent socio-economic evaluation of the ENSEMBLES EPS.  A number of research and development tasks are required to allow an effective integration of the modelling systems.  Output from the integrated EPS/application model runs will be validated in WP5.5 against ERA-40 and where available gridded station data driven application model runs. 

State of knowledge

The current state of the art for quasi-operational impact models running for the forthcoming season is that they make use of the observed climate through the first part of the season or through the preceding season.  As an example wheat yield predictions in Europe are made using a dynamical crop growth model which is run to a given date using climate observations and then an end of season yield prediction is made through a statistical model relating crop development phase, at that date, to previous known wheat yields.  A similar approach can be made for malaria prediction using the seasonal rainfall totals through the early part of the rainy season to make a prediction, using a statistical model, of the forthcoming number of malaria cases that follow at the end of the rainy season.  In both applications the lead-time is limited and the predictions become more reliable the later in the season they are produced.  Probabilistic information is routinely used in weather risk management models. However this is mostly confined to distributions from climatological records, with occasional input from the mean of seasonal forecasts. The tropical yield crop model GLAM has successfully been used to simulate yields over large areas in India using observed gridded data and reanalysis. Some preliminary work has also been undertaken using the DEMETER ensembles for the period 1987-98.

During DEMETER a small number of application models were developed or modified to use the seasonal probabilistic forecasts to drive, daily time step, impact model integrations.  In DEMETER the range of impact models run, the regions covered and number of ensemble members utilised was limited.  Questions that arose during DEMETER regarding downscaling, bias correction and how to interpret the probabilistic impact model output were only partially addressed and these will be more fully investigated within ENSEMBLES.  In ENSEMBLES, a number of new impact models will run addressing a much larger potential user community.  ENSEMBLES will attempt to answer a number of novel research questions i. How to maximise the integrated model system skill using techniques such as ensemble dressing, ii How to quantification the existing skill within an integrated modelling system, iii. The estimation of the skill required from the driving seasonal forecasts to allow a skilful seasonal impact forecasts. 

Task 6.3.a: Downscaling and bias correction for ensemble hindcasts: This work is part of RT2B and the research and development will require the seasonal impacts groups to define their requirements and work in collaboration with RT2B partners. The nature of the downscaling requirements will not be uniform for each application model.  The relative improvements of the various downscaling schemes will be assessed against un-downscaled ensembles for the impacts models.

Task 6.3.b: Integration of seasonal-to-decadal application models within an EPS.  Initially the DEMETER datasets will be used to integrate the application models.  As ENSEMBLES EPS (WP1.5 and WP2A.1) and RCM (WP2B.4 and WP3.5) output become available they will integrated into the modelling system.  Probabilistic integrated application model runs will allow the ‘skill in hand’ of the current DEMETER EPS to be evaluated within WP5.5.  The current skill-in-hand will act as the baseline from which to compare the developments produced within ENSEMBLES.

Task 6.3.c:  Assessment of GCM vs. RCM driven seasonal-to-decadal application models. Probabilistic high-resolution regional climate scenarios at seasonal to decadal timescales from WP2B.4 and very high resolution RCM-derived scenarios for non-European areas from WP3.5 will be used to drive the application models and comparison will be made with GCM driven application models in the same regions.  The results will be evaluated in WP5.5.

Task 6.3.d: Gaining the maximum skill from an EPS seasonal-to-decadal scale integration:  EPS is a new technology particularly when used for driving application models.  Research and development will be undertaken to see how a forecast PDF can be utilised to give the maximum skill in the application forecasts e.g. ensemble dressing.

Task 6.3.e: Quantification of EPS skill requirements at seasonal-to-decadal timescales for application models.  The integrated application model/ EPS model system is almost certainly non-linear for most cases.  The defining of skill requirements from the application forecasts will link to the socio-economic investigations RT7.  The skill definitions from the application groups will start to define the level of skill required from the driving seasonal-to-decadal EPS hindcast.  Required skills levels in the hindcast will differ between different applications but these required levels would become the benchmark for targeted forecast skill in current and future EPS. 

In addition to the methodological and theoretical developments outlined in the tasks above the integration of the impacts models within the ENSEMBLES EPS will lead to a number of measurable outputs including as examples 
· Probabilistic estimates of wheat yield for Germany, Spain, France and Hungary will be driven using ENSEMBLES seasonal hindcasts and will be validated against EUROSTAT crop yield data and compared with the forecasts from the current state of the art MARS Crop Yield Forecasting System.

· Probabilistic hindcasts will used in a weather derivative model to calculate the expected value of standard swap and option weather derivative contracts at a number of European cities. The skill of the forecasts compared to a forecast of climatology will be validated against ERA-40 data interpolated onto the station locations.

· The General Large-Area Model for annual crops (GLAM) will be used to simulate the yield of major legume and cereal crops in India. Observed district-level yields will be used to assess the skill of the model output and examine the issue of spatial scale of predictions. Groundnut will be the first crop to be studied as the district-level yields for this crop are already available. Efforts will also be made to assemble datasets for some of the major tropical cereals.

· Probabilistic estimates of regional or pan African potential malaria transmission will be simulated driven by ENSEMBLES seasonal hindcasts and compared to an assumed ‘perfect forecast’ (probably using ERA-40 reanalysis).  The perfect forecast approached will be utilised because pan African or even regional African interannual clinical malaria data are generally unavailable.

· A probabilistic heating degree-day prediction model will be driven with ENSEMBLES seasonal hindcasts with the output assessed for use in terms of prediction of weather risk and weather related insurance risk.

 RT7: Scenarios and Policy Implications


Co-ordinators: LSHTM (Kovats), FEEM (Roson)

Aim:

The purpose of RT7 is to adopt scenarios of greenhouse gas emissions, land use change and adaptive capacity with and without greenhouse gas emission reduction policies (ENSEMBLES Project Objective 1), and to test the sensitivity of these scenarios to climatic change (ENSEMBLES Project Objective 2). 

The purpose of RT7 is:

· To adopt scenarios of greenhouse gas emissions, land use change and adaptive capacity with and without greenhouse gas emission reduction policies (ENSEMBLES Overall Objective 1)
· And to test the sensitivity of these scenarios to climatic change (ENSEMBLES Overall Objective 2).

The first aim will deliver input for the climate models (greenhouse gas emissions, sulphur dioxide emissions), the terrestrial vegetation models (land use), and the impact models (adaptive capacity).

The second aim will use input from the climate models (temperature, precipitation and so on) and the impact models (water availability, diseases, agricultural yields and so on).

Primary Objectives:

O1.a: To provide global scenarios of greenhouse gas emissions, land use change and adaptive capacity, with and without international climate policy.

O1.b: To test the sensitivity of these scenarios to the impacts of climate change.

O1.c: To develop interfaces between climate change impact models and demographic and economic models.

Current state of knowledge
In 2002, the Intergovernmental Panel on Climate Change published its Special Report on Emissions Scenarios (SRES).  This report already contains an ensemble of emissions scenarios. SRES has been criticised, however, for its use of exchange rates and its assumptions on growth in developing countries. The SRES scenarios do not include scenarios of land use change, which are necessary to drive models of the terrestrial carbon cycle. Furthermore, the SRES scenarios are not immediately usable for impacts research, as they omit scenarios of adaptive capacity. Finally, the SRES scenarios exclude climate policy. We will complement the SRES emissions scenarios for these aspects. Note that substantial work has been done on each aspect. In ENSEMBLES, we will bring this together in a consistent set of ensembles of emissions, land use, and adaptive capacity scenarios, with and without policies aiming at atmospheric stabilisation.

Climate change research has followed the causal chain emissions – climate change – impacts. To date, the feedback of climate change impacts on greenhouse gas emissions has been largely ignored. Only a few studies, using conceptual or static models, have estimated the effects of climate change on emissions. Possible feedbacks include changes in cropping patterns (terrestrial carbon cycle; albedo), irrigation (water cycle), seasonal energy consumption (carbon dioxide and sulphur dioxide emissions), and travel patterns (CO2, SO2 and H2O emissions). In ENSEMBLES, we will use the same models as are used to generate the scenarios to estimate the climate change feedback on the scenarios.

Scientific/technical Questions:
The overall scientific question is:

· What is the error introduced in earth system models that omit the feedback of climate change on greenhouse gas emissions scenarios?

This comprises the following sub-questions:

· What are the effects of climate change on human mortality and morbidity, on energy consumption and production, on water resources, on tourism, and on coastal zones?

· How can these impacts be expressed as meaningful inputs into demographic and economic models used for scenario generation?

· How do climate change impacts affect population growth and migration, economic growth and structure, greenhouse gas emissions, and land use?

WP7.0 Management and liaison
Leader: UNI-HH, FEEM

Participants: IIASA (Toth), SMASH (Hourcade), LSHTM (Kovats), MNP (Kram), CICERO (Aaheim)

The leaders of the work packages will form the Research Theme Steering Group (RTSG), which will be chaired by the Research Theme Coordinator (RTC), currently Richard Tol from UNI-HH. The RTSG will meet regularly (at least once every three months, but more frequently if necessary) in telephone conferences to discuss progress, tactics and strategy. The RTC will represent RT7 in the Ensembles Management Board, and liaise with the other research themes as well as, where appropriate, other Integrated Projects. Roberto Roson from FEEM will replace him when necessary.

Progress will be monitored by the RTC and the RTSG. There are two bottlenecks in the cooperation. First, the models at the partners will have to run similar scenarios, with and without mitigation, and deliver the results in time and in a comparable format. However, all relevant partners have considerable experience in model comparison exercises, while the work package coordinator (Tol) has successfully managed groups of similar and higher complexity before. Second, the population model as well as the health and economic impact models will have to deliver crucial information to the computable general equilibrium models. The format should be no problem, as the population and economic impact modellers have an intimate knowledge of CGEs, while the health impact model is interfaced by someone experienced in both health studies and CGE modelling. The timely delivery of the results will be close watched. Furthermore, we will adapt an approach of stepwise improvement, starting with a complete but quick and dirty assessment, and gradually improving on this; the advantages are that the client of the results can start early with testing and experimenting, and that there is always a fallback option for crucial input.

Task 7.0.a: Fostering scientific collaboration between partners to ensure that RT7 delivers coherent scenarios.

Task 7.0.b: Ensuring that RT7 deliverables and milestones are provided on time, including provision of progress reports to the ENSEMBLES Project Coordinator.

Task 7.0.c: Representing RT7 at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT7 meetings as required.

Task 7.0.d: Creating and maintaining an RT7 web site to provide key information and encourage liaison, and contributing to the ENSEMBLES external web site.

WP7.1 Provision of scenarios of emissions, land use, and adaptive capacity
Leader: SMASH

Participants: UNI-HH, FEEM, IIASA, MNP, CICERO

Scenarios of greenhouse gas emissions are the basis of the integrated climate change scenarios that are the centrepiece of the proposed IP. Such scenarios consist of two major components –energy and land use – and are driven by population growth, economic development, and technological progress. Rather than developing a new set of emissions scenarios, we will work with the SRES family of scenarios, taking recent criticisms into account. The latest versions of the six SRES scenarios will be run with the latest versions of the integrated assessment models at IIASA, UNI-HH, FEEM, SMASH and MNP to create an ensemble of emission scenarios. These models have been developed in various projects, including EU projects such as INASUD, NEMESIS/ETC, TranSusT. Where possible, we will use the recently released greenhouse gas emissions in the GTAP5 database (http://www.gtap.agecon.purdue.edu), a substantial improvement in both resolution and quality with regard to the now commonly used GTAP-E database. The results will be made available to RT2A in an early stage of the project so that the computationally intensive experiments can commence.

The models at IIASA and MNP include land and water use as well as energy. Based on the same set of drivers as above, these models will be used to generate scenarios of land and water use (for RT6) and to estimate concomitant changes in greenhouse gas emissions (for RT2A).

Based on work in the IPCC, we will use the same models to run the family of post-SRES mitigation scenarios so as to make available an ensemble of atmospheric stabilisation scenarios. This will be done with the same models as above, in the first phase of the project.

The impact of climate change depends on the nature of climate change, the structure of the economy, particularly the dependence on natural resources, and the adaptive capacity. Adaptive capacity obviously depends on the technological and economic resources that a society can mobilise to protect itself against potentially negative consequences and to take advantage of potentially beneficial effects. However, adaptive capacity also depends on such issues as the quality and efficacy of government, risk sharing and insurance, and information flows and credibility.

In the recent literature, adaptive capacity has evolved from a qualitative concept to a more quantitative tool for describing and predicting vulnerability. We will use existing definitions of adaptive capacity and compute its values consistent with the basic scenarios for demographic and economic development of W7.1. This will be based on the research in the FP5 project DINAS-Coast, and the German project Security Diagrams.

Task 7.1.a: Providing an ensemble of updated SRES scenarios of greenhouse gas emissions and land use change without climate change policy.

Task 7.1.b: Providing an ensemble of SRES-based scenarios of greenhouse gas emissions and land use change with climate change policy.

Task 7.1.c: Providing SRES-based scenarios of adaptive capacity.

W7.2 Testing the sensitivity of scenarios to climate change

Leader: FEEM

Participants: UNI-HH, IIASA, SMASH

Current scenarios of greenhouse gas emissions are largely based on recursive-dynamic computable general equilibrium models of the economy, which have substantial detail in the energy sector. In order to estimate the effects of climate change on the size and structure of the economy, and therefore on land use and emissions, in a way that is internally consistent with the emission scenarios, we will need to expand these models, particularly the models at FEEM and SMASH, by adding details in those economic sectors that are particularly vulnerable to climate change, such as health, agriculture, water, and tourism.

Estimating the effect of health impacts on emissions requires that the economic models are tightly coupled to demographic models and that education is modelled explicitly as an engine of growth. Including education is also important because we will strive to make growth as endogenous as possible. The third component of this effort is to explicitly model technological innovation and its diffusion over sectors and countries; here, the work will be based on a series of previous EU projects, the most recent of which is NEMESIS/ETC.

The models will also be used to drive land use scenarios (used in RT6), and to investigate economic implications of climate change impacts on agriculture, forestry and water resources. Therefore, where possible, we will use the maximum resolution in agriculture (8 crops, pasture, forestry in GTAP5; unlikely to improve over the course of the IP) and the maximum spatial resolution (66 countries and regions in GTAP5; GTAP6 may have a higher resolution, and will have an improved representation of land use).

Rather than building a grand new integrated model, we will focus on developing the appropriate interfaces to exchange information between models. Models will be hard-linked or even integrated only if necessary, but (iteratively) soft-linked where that is sufficient. Enhanced with their new interfaces, the scenario-generating models will be run to estimate the effect of climate change impacts, based on the ensemble of climate change scenarios generated by RT2A, on the size and structure of the economy, land use, and greenhouse gas emissions. This has been done with single sector growth models and with static computable general equilibrium models for a single impact, but never for multiple impacts with a recursive-dynamic CGE for an ensemble of state-of-the-art climate change scenarios. The results will yield insight into the (lack of) robustness of long-term emissions scenarios.

Task 7.2.a: Testing the sensitivity of scenarios of population growth to climate change.

Task 7.2.b: Developing a recursive-dynamic computable general equilibrium model with the appropriate specification for scenario generation and climate change impact testing.

Task 7.2.c: Extending the dynamics of the CGE with technological progress and education.

Task 7.2.d: Extending the specification of the energy sector of the CGE.

Task 7.2.e: Extending the land and water use sectors of the CGE.
WP7.3 Interfaces between climate change impacts and demographic models

Leader: LSTHM

Participants: UNI-HH

The impacts of climate change on human population health are one of the main reasons of concern about the enhanced greenhouse effect. We will provide estimates of the excess attributable burden in terms of mortality and morbidity (and a combined metric such as the DALY). This work package will additionally focus on demographic effects and labour supply and productivity. We aim to develop global and regional health impact models to estimate the impacts of climate change, with consideration of changes in adaptive capacity (WP7.2), for a range of health outcomes, viz. vector-borne diseases, water-borne diseases, heat and cold stress and, if possible, the health impacts of floods, storms and malnutrition. Global impact models have been developed for the WHO Global Burden of Disease assessment and regional impact models for Europe for the FP5 project cCASHh. We will also use the health impact model of UNI-HH, as well as the models used in RT5 and RT6.

The demographic effects will be estimated with the demographic model used in WP7.3 from estimates of the number of people who die prematurely because of climate change, specific for age and gender. Impacts on labour productivity, by age and gender, will be estimated due to changes in environmental and occupational exposures. Cost of illness will be taken from the FP4, FP5 and FP6 ExternE, GreenSense and Methodex projects, and translated to an increase in the demand for health care. The economic and demographic effects will be reviewed at an expert workshop organised by WHO. This workshop will also be used to estimate the order of magnitude of other economic costs, such as the increase in health surveillance for tropical diseases.

Task 7.3.a: Estimating the impact of climate change on vector-borne diseases; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country, age, and sex.
Task 7.3.b: Estimating the impact of climate change on water-borne diseases; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country, age, and sex.
Task 7.3.c: Estimating the impact of climate change on cardiovascular and respiratory disorders; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country, age, and sex.
Task 7.3.d: Estimating the impact of climate change on malnutrition.
Task 7.3.e: Estimating the impact of climate change on storm and flood injuries.

Task 7.3.f: Estimating the impact of climate-change-induced morbidity and mortality on labour productivity and education.

WP7.4 Interfaces between climate change impacts and economic models

Leader: UNI-HH

Participants: FEEM, CICERO

The impacts of climate change are many and diverse. In WP7.5, we will look at those impacts that may have an impact on economic development, be it in the size of the economy, its structure, or the location of economic activities. Particularly interesting are sea level rise, tourism, energy consumption and energy production; agriculture, forestry and water resources are part of RT6. We emphasize that we will not study climate change impacts for its own sake; rather, we will make climate impact models (or reduced forms, or results) available to the scenario-generating models of WP7.3. It is therefore particularly important to express impacts as a function of climate change as well as development, and to express impacts in a manner compatible with the scenario-generating models.

Sea level rise will have significant impacts on the coastal zone, where a substantial share of the population and economy is concentrated. These impacts include a loss of productive land, through erosion and salt intrusion, an increased risk of floods and storm surges, and a diversion of productive investment towards defensive expenditures for sea walls and so on. Based on research in the FP5 DINAS-Coast project, detailed estimates will be made available and presented in a manner that is meaningful to the economic models of WP7.3.

Tourism and recreation strongly depend on climate. Whereas tourists can freely choose, within their budget constraints, the climate that best suits their planned activities, suppliers of tourist facilities have to make do with their natural endowments (however much enhanced). Climate change, and concomitant changes in vegetation, may well lead to tremendous shifts, in space and season, of leisure behaviour. Based on research in the FP4 and FP5 WISE and DINAS-Coast projects, we will present changes in tourism supply and demand to the models of WP7.3.

Global warming will lead to an increased demand for air conditioning, and a reduced demand for space heating. The effect of weather variability on energy consumption (i.e., short term elasticities) is well-documented, but studies of the effect of climate change (i.e., long term elasticities) are scarce. We will review the existing empirical studies of climate change effects on energy demand, and supplement these with similar studies for missing countries so as to develop a representative, global sample. This will lead to energy demand being a function of climate in the models of WP7.3. Climate change will also affect energy production, particularly wind, hydro and solar power. We will translate the results of detailed engineering studies to the larger scale of the climate and economic models used in this project.

The impact of climate change on agriculture, forestry, water resources and land use are studied in RT6. Agriculture and water resources also play a role in the economy, however. We will translate the potential forest and crop yield changes of RT6 into supply functions and productivity shocks for use in the models of WP7.3 .

Task 7.4.a: Estimating the impact of climate change on energy consumption; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a demand shock.
Task 7.4.b: Estimating the impact of climate change on energy production; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a productivity shock.
Task 7.4.c: Estimating the impact of climate change on water resources; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as productivity and supply shocks.

Task 7.4.d: Estimating the impact of climate change on tourism; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a productivity shock.
Task 7.4.e: Estimating the impact of sea level rise; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as productivity and supply shocks.
RT8: Dissemination, Education, and Training

Co-ordinators: UNIFR (M. Beniston), NOA (C. Giannakopolous)
Aim:

This Research Theme represents the interface between the ENSEMBLES scientific consortium and a wider audience that includes scientists, stakeholders, policy-makers and the general public. The purpose of the Research Theme is to provide support to the ENSEMBLES community in the dissemination of results emerging from research undertaken within ENSEMBLES research community. This will take place not only through internet-based information and published material, but through ENSEMBLES-sponsored events such as workshops and training schools. These events will also serve to highlight the key role of the European Commission in its support for this major Integrated Project. Education and training, through ENSEMBLES-sponsored “short courses” and the exchange of doctoral-level students between participating institutions will provide an appropriate means for information transfer on state-of-the-art methodologies, analysis techniques and models developed within the ENSEMBLES framework. There will also be provision for scientists from developing countries and Newly Associated States who could then adapt and apply the knowledge developed within ENSEMBLES to the particular conditions of their regions; indeed, one summer school is planned in Eastern Europe during the course of the ENSEMBLES program.

Primary Objectives:

O8.a: Internet-based project dissemination, to allow efficient dissemination and exchange of information regarding the status of research within the ENSEMBLES framework.
O8.b: Publications, to ensure that the results of ENSEMBLES-based research reach appropriate recipients in a timely and coordinated manner.
O8.c: Workshops, to provide an adequate framework for ENSEMBLES partners to interact both within the community and with end-users and stakeholders.
O8.d: PhD training and student-exchange programs, to allow the spin-off from the research and development that will take place within ENSEMBLES working groups to be made available to young and confirmed scientists.
WP8.0: Management of RT8

Leader: UNIFR (M. Beniston), NOA (C. Giannakopoulos).

Coordination activities will include:
Task 8.0.a: Ensuring that RT8 receives the necessary scientific and technical information from the ENSEMBLES consortium to disseminate the information in Internet-based project descriptions and published publicity material.
Task 8.0.b: Organization of cross-cutting workshops and ensuring that publication activities take place in a timely and coordinated manner.
Task 8.0.c: Acting as a clearing house for administrative and technical issues pertaining to workshop and further education initiatives within the ENSEMBLES community.
Task 8.0.d: Representing RT8 at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT8 meetings as required.

WP8.1: Internet-based project dissemination.

Leader: UEA (T. Holt). Participants:  NOA (C. Giannakopoulos), UNIFR (M. Beniston), ECMWF (F. Dobles-Reyes, no-cost basis)

This work package will allow dissemination and exchange of information regarding the status of research within the ENSEMBLES framework. It will include the following tasks:
Task 8.1a: Project-based web sites will include members’ web sites and a public web site within the first three months of the project.
Task 8.1b: ENSEMBLES publicity brochure within the first 6 months of the project; this will be in the form of a short, to-the-point, 4-page information pamphlet that will also be available on-line.
Task 8.1c: Electronic newsletters, to be made available to project members for distribution to stakeholders and the wider research community.
Task 8.1d: Web based discussion groups to help improve the dialog between scientists, stakeholders and other end-users of ENSEMBLES research.
Task 8.1e: Development of links with existing web sites and electronic networks to allow rapid exchange of information and ideas of mutual benefit to researchers and end-users.
Task 8.1f: Dissemination of information at a general level about climate change for the public understanding of science using advanced web techniques and the application of animations and visualisations. See in particular www.climateprediction.net for an example of the kind of innovative approaches to promoting public understanding of science that will be developed within the framework of ENSEMBLES.

WP8.2: Publications.  

Leader: UNIFR (M. Beniston). Participants: UEA (T. Holt), CLIMPACT (H. Loukos, no-cost basis).

The purpose of this work-package is to ensure that the results of ENSEMBLES-based research reaches appropriate recipients in a timely and coordinated manner. It will involve the following sub-components:
Task 8.2a: Preparation of project publicity material, such as leaflets, posters, PowerPoint presentations; help in preparing press releases for the media in the various partner countries.
Task 8.2b: Preparation of information sheets and briefing notes, targeted at different audiences (general public; schools; universities; researchers; stakeholders and other end-users).
Task 8.2c: Promotion of climate and global change issues to the corporate sector through specific documents aimed at raising the awareness of private enterprise to such issues.
Task 8.2d: Publications of a more “policy-oriented” nature, aimed at providing bodies such as the IPCC (Intergovernmental Panel on Climate Change) and the UN Framework Convention on Climate Change with state-of-the-art information on climatic change and climate impacts. Some of these publications need to be prepared within the first year of ENSEMBLES, because of the time constraints imposed by the schedule of IPCC’s Assessment Report 4 (AR4). An example of policy-type papers would be greenhouse-gas emission scenarios; towards the end of the ENSEMBLES, policy papers will include views and recommendations that can help in the development of appropriate adaptation and/or mitigation strategies, based on research results emerging from several of the RTs, in particular those related to climate-impacts research.
Task 8.2e: Conference papers, disseminated either in electronic or hard-copy formats for ENSEMBLES participants who have presented work at conferences at the national, European, or international levels.
Task 8.2f: Coordination of at least one peer-reviewed special edition of a major scientific journal or book series by 2007 (at about the half-way point of the project) highlighting work by the ENSEMBLES community (i.e., an “ENSEMBLES Special Issue”) and a further special issue with the final results of ENSEMBLES by 2009/2010. Special issues for “Extreme Events” and “Impacts” will also be coordinated, based on results from ENSEMBLES RT4, RT5, and RT6 in particular, by 2008 at the latest, as these are likely to raise stakeholder interest and prepare for a Workshop with stakeholder participation by 2009 (as highlighted in the next section dedicated to WP8.3.

WP8.3: Workshops.

Leader: UJF (C. Boutron). Participants: NMA (I. Mares), NOA (C. Giannakopoulos), UNIFR (M. Beniston), ICTP (F. Giorgi, no-cost basis)
The purpose of this work-package is to organize and promote ENSEMBLES-sponsored workshops, both to help resolve cross-cutting issues and to initiate dialogs with stakeholders.

Task 8.3.a: Two major ENSEMBLES-sponsored Workshops are planned as stand-alone ENSEMBLES events, beginning in 2005 with a meeting on “Cross-cutting issues” in 2005 (early on in the process in order to resolve cross-RT research problems and improve communications across work-packages), and another one towards the end of the program (to be decided, but probably in 2008 and 2009), to bring together scientists and stakeholders to discuss the research results and how they help in the implementation of new adaptation and mitigation strategies within the European arena. The workshops focusing on stakeholder and policymaker participation should stimulate formal expert elicitation and feedback into research activities on impacts and policy. Further targeted workshops will take place in 2006 and 2007 on topics related to “Extreme Events and Impacts” and “Socio-Economic Drivers of Change and Response Strategies”.
Task 8.3.b: A Workshop/Short Course aimed specifically at Newly Associated States and Eastern Europe will take place in Bucharest in 2006.
Task 8.3.c: Specific course and workshop activities related to ENSEMBLES will also be proposed within existing frameworks that have made their mark in European research circles, but will also have an clearly-labeled ENSEMBLES focus; these could be referred to as “ENSEMBLES foci” or “ENSEMBLES days” specifically dedicated to the consortium, in order to enhance the visibility of the consortium’s activities.

WP8.4: PhD training and staff exchange programs. 

Leader: ENS (M. Ghil). Participants: UJF (C. Boutron), UNIFR (M. Beniston), ICTP (F. Giorgi, no-cost basis), UNILIV (A. Morse, no-cost basis)

This work package will enable the spin-off from the research and development that will take place within ENSEMBLES working groups to be made available to young and confirmed scientists.

Task 8.4.a: ENSEMBLES-sponsored training activities aimed at PhD-level students will take place on an annual basis from 2005. These activities will allow confirmed lecturers within the ENSEMBLES community to provide state-of-the-art scientific knowledge and a hands-on approach to models and methodologies that these young scientists are likely to build upon in future years. These events will have a “summer school” or “short course” structure, but will have an exclusively ENSEMBLES character, enabling training activities (e.g., hands-on approaches to climate modelling, impacts assessments, and the post-processing of model results) and lectures based on ENSEMBLES research to be provided to young researchers. A typical ENSEMBLES “summer school” or “short course” will aim at a small group of 15-20 PhD students, with targeted scientific objectives (e.g., ocean-atmosphere coupling; the physics of extreme climatic events; economic impacts of climatic change; etc.) that would be different from year to year. The definition of the training activities will be defined from year to year, as emerging research results help to define the key issues that warrant targeted training courses for young scientists.
Task 8.4.b: Staff and student-exchange programs to share inter-disciplinary approaches to complex problems arising from ENSEMBLES-generated research. These advanced-level students would have the label of “ENSEMBLES visiting scientists” and “ENSEMBLES exchange students” in order to highlight the thrust of the ENSEMBLES community in these exchanges. In order to enhance the possibilities for such exchanges, additional funding beyond that provided within ENSEMBLES will be required, and a variety of sources (e.g., Marie Curie fellowships) will be approached for finances.
6.2 Demonstration Activities

The Commission define “demonstration” activities as being those that “prove the viability of new technologies that offer a potential economic advantage, but which cannot be commercialised directly (e.g. testing of product-like prototypes)”. There are no activities of this nature within the ENSEMBLES integrated project.

6.3 Training Activities

We recognise the importance of training in providing an excellent vehicle for capacity building within the framework of the European Research Area, for entraining the expertise of SMEs, and for educating the potential users of the knowledge generated by ENSEMBLES so that the societal benefits of the project can be maximised. Accordingly, training activities have been given their own research theme (RT8) within the overall structure of the Integrated Project, and hence training activities are described as part of RT8.

6.4 Management of the Consortium activities

We recognise that a coherent management structure delivering effective supervision of the project on a day to day basis is essential if the various strands of the Integrated Project are to be properly combined, and the exciting potential for new knowledge is to be fully realised. Accordingly, management activities have also been given their own theme (RT0) within the structure of the Integrated Project, and they are described in Section 7. RT0 has the responsibility for the overall co-ordination of the ENSEMBLES project. Its primary objective is to ensure that the activities carried out in the various RTs are fully integrated towards a common purpose and hence that the project overall delivers the full benefits to the users and wider community of the extensive and innovative research will be carried out in the project. RT0 will also provide the top level management of the project to ensure the project is carried out effectively and efficiently and that progress is reported to the Commission.

Management activities within the individual research themes (RT1 through to RT8) will be co-ordinated by research theme leaders (generally 2 per RT) under an identified Work Package (WPx.0), and facilitated by use of group e-mail lists, group meetings,  and theme workshops, whilst formal accountability to the project as a whole will be via the ENSEMBLES Management Board (EMB).

6.B – PLANS

6.5 Plan for using and disseminating knowledge

RT2A and RT3 will develop database systems in a common format allowing easy access by all partners to selected results of the ensemble simulations. Publication of results from the project and the issue of Intellectual Property Rights are both described in the Consortium Agreement.

The plan for disseminating knowledge is contained within RT8.

6.6 Gender Action Plan

Institutional Gender Action Plans

Many of the partners in ENSEMBLES have gender action plans at the institutional level as part of their commitment to gender equality. These include programmes to raise awareness of the issues involved in gender equality, commitments to family friendly work practices and career breaks, and provision of child-care facilities. Organisational initiatives to encourage gender equality enjoy high level backing within partner institutes. For example, the Met Office have an ongoing equality training programme, co-ordinated at boardroom level, which is mandatory for all staff, whilst the policies and activities of MPI-MET are scrutinised by the Working Committee for the Advancement of Women in Science of the German Max Planck Society. 

Additional Gender Action Plan as a Component of the Integrated Project

Project Gender Committee

The gender committee will actively promote the role of women at all levels within the Integrated Project. It will be responsible for ensuring that the gender plan is applied across the spectrum of research themes in the project, both in terms of internal communication of developments and progress via the project web-site, and communicating progress externally, via the annual gender action report. The committee will also be responsible for ensuring that the training and dissemination aspects of the project (RT8) are female-friendly. The committee will consist of 3 members to be elected by General Assembly participants on an annual basis, with the possibility of re-election.

Annual Gender Action Report

The report will document the extent to which actions promoting gender equality have been performed at the Integrated Project level, and will chart the rates of female participation at all levels of the project, including the management board level.

Recruitment of Female Researchers

Recruitment of young, talented female researchers will be encouraged in ENSEMBLES. Job advertisements will state the project’s commitment to equality and to a family-friendly working environment and will explicitly encourage women to apply. The gender committee will liaise with national programmes in the production of suitable information material for schools, and will encourage participation in events such as “Girl’s days”.

Gender Issues

The Commission report “Gender In Research” on the 5th Framework Programme (Environment and Sustainable Development sub-programme, Annex 1, Page 18) concluded that “the natural science oriented climate research turns out to be more or less gender neutral”.  No gender issues relating to subject matter are expected in connection with this work, which covers the bulk of the work to be undertaken in this Integrated Project.

The report also states “..regarding the development of scenarios of risks to human health associated with climate change, the different gender impacts have to be taken into consideration.”, and this issue will be specifically addressed in WP7.4, Impacts of Climate Change on the Population.

6.7 Raising public participation and awareness

RT8 will raise public awareness of ENSEMBLES-related activities. In particular, by dissemination of information at a general level about climate change for the public understanding of science using advanced web techniques and the application of animations and visualisations; Preparation of information sheets and briefing notes, aimed at different audiences (general public; schools; universities; researchers; stakeholders and other end-users).

6.C – MILESTONES

6.8 Major Milestones over full project duration

RT0

Major milestone 0.1 by month 14
Submit first activity report, management report, updated implementation plan, associated financial plan to the Commission.
Major milestone 0.2 by month 26
Submit second activity report, management report, updated implementation plan, associated financial plan to the Commission.
Major milestone 0.3 by month 38
Submit third activity report, management report, updated implementation plan, associated financial plan to the Commission.
Major milestone 0.4 by month 50
Submit fourth activity report, management report, updated implementation plan, associated financial plan to the Commission.
Major milestone 0.5 by month 60
Submit final activity report and management report to the Commission.
Major milestone 0.6 by month 60
Produce a report of the results from the project and launch at an ENSEMBLES scientific conference to showcase the project’s outcomes.

RT1

Major Milestone 1.1 by month 24

Provision of a set of tested Earth System Models.

Expected results and achievements: Construction of a number of comprehensive of Earth System models from available component modules and demonstration of satisfactory performance in test simulations.

Expected deliverable: A set of tested Earth System Models available for use in the RT1 ensemble prediction system.

Major Milestone 1.2 by month 24

Provision of a “first generation” ensemble prediction system (Version 1) for use in RT2.

Expected results and achievements: A first version of the ensemble prediction system comprising methodologies for prediction on both seasonal-decadal and centennial time scales, designed to account for modelling and initial condition uncertainties and accompanied by techniques to express the ensemble forecasts in probabilistic form.

Expected deliverable: A tested ensemble prediction system, available for use by RT2 for the generation of multi-model ensemble simulations of future climate for use throughout ENSEMBLES. 

Major Milestone 1.3 by month 60

Specification of a “second generation” ensemble prediction system (Version 2).

Expected results and achievements: Development of improved methods for the representation of modelling and initial condition uncertainties and construction of probabilistic forecasts; demonstration of ensemble predictions accounting for uncertainties in a wider range of Earth System modules; quantification of expected improvements in the reliability of probabilistic seasonal to decadal forecasts and advice on the limitations of probabilistic forecasts based on the first generation ensemble prediction system.

Expected deliverable: Specification of the design of Version 2 of the ensemble prediction system, demonstrated improvements expected relative to the earlier system of MM1.2 in terms of ability to account for a wider range of modelling uncertainties and in the reliability of probabilistic seasonal to decadal forecasts. 

RT2A

Major milestone 2A.1 by month 24
Provision of a first stream of climate predictions, hindcasts and scenarios

Expected results and achievements: The currently available climate models from the different participants will be used to produce a first ensemble of multi-model climate simulations to be used as a preliminary dataset by other RTs for the development and testing of their systems. The first set of climate scenarios will use the forcings defined by IPCC. 

Expected deliverable: Results of the climate predictions for the recent period, simulations and scenarios from the different modelling centres.
Major milestone 2A.2 by month 36
Provision of a second stream of updated climate hindcasts for the 20th century

Expected results and achievements: Using the Earth System models provided by RT1 a new set of climate simulations over the 20th century will be performed. 

Expected deliverables: Results of the new multi-model multi-ensemble climate hindcasts.

Major Milestone 2A.3 by month 48
Provision of a second stream of seasonal to decadal forecasts

Expected results and achievements: Seasonal to decadal hindcasts will be extended to cover the ERA 40 period using the ensemble prediction system provided by RT1.

Expected deliverables: Results of the new multi-model multi-ensemble seasonal to decadal forecasts.

Major Milestone 2A.4 by month 48
Provision of a second stream of updated climate scenarios

Expected results and achievements: Using the Earth System models and ensemble prediction system provided by RT1 a new set of scenarios for the 21st century will be performed. New and more comprehensive scenarios for the 21st century developed by RT7 will be studied.

Expected deliverables: Results of the new multi-model multi-ensemble scenarios for the 21st century.

Major milestone 2A.5 by month 60
Dissemination of model results

Expected results and achievements: Internet-based dissemination system for public distribution of multi-model climate simulations for seasonal, decadal and longer time scales. Both daily and monthly data will be delivered in several file formats (GRIB, NetCDF).

Expected deliverables: Selected results of the multi-model multi-ensemble climate simulations archived in a database at ECMWF and MPIMET.MD.
RT2B

Major milestone 2B.1 by month 12
Agreement on RCM ensemble simulations and regional climate scenario construction methods and outputs to be used in RT2B.

Expected results and achievements: Experimental plan for the 20 km RCM ensemble simulations to be carried out in WP2B.1, including the forcing fields that will be used (and how these will be obtained) and a timetable for completion of the simulations; and, technical specification of WP2B.2 and WP2B.3 work, including statistical downscaling methods to be used and case-study regions, output variables, scenario formats and accompanying documentation to be produced.

Expected deliverables: Experimental plan for the RCM ensemble simulations to be performed in RT2B and technical specification of regional climate scenario construction methods to be used in and outputs from RT2B.
Major milestone 2B.2 by month 18
Central server ready to host ENSEMBLES RCM output.

Expected results and achievements: Construction of a central server to host RCM output data from the RT2B and RT3 ENSMBLES simulations, together with definition of protocols for preparation of the data to be hosted (based on NetCDF and DODS). 

Expected deliverable: Central data server for RCM output and data protocols. 

Major milestone 2B.3 by month 36
Distribution of RCM output from RT2B ensembles simulations.

Expected results and achievements: Completion of an extensive multi-model ensemble of RCMs, using the system developed in RT3.  All simulations will be transient, on a scale of 20 km horizontal resolution for the time period 1950-2050 or 1950 to 2100.

Expected deliverable: RCM output hosted on the central data server for dissemination to ENSEMBLES users, e.g., to WP2B.2 and WP2B.3 for work on probabilistic regional scenario construction, to RT5 for evaluation studies and RT6 for impacts studies. 

Major milestone 2B.4 by month 48
Completion of new methods for the construction of probabilistic regional climate scenarios.

Expected results and achievements: Modification of existing statistical downscaling methods for integration into the ensemble prediction system.  New statistical methods for the quantification and incorporation of uncertainties in probabilistic regional climate scenarios.  Identification and evaluation of appropriate methods for scaling RCM and statistical downscaling output.

Expected deliverables: Journal papers and reports describing new methods for the construction of probabilistic regional climate scenarios. Where appropriate, software packages for the implementation of these methodologies.  

Major milestone 2B.5 by month 48
Completion of probabilistic regional climate scenarios and supporting documentation.

Expected results and achievements:  Probabilistic high-resolution regional climate scenarios for seasonal-to-decadal timescales and longer timescales (1950-2050 and 1950-2100) for the whole of Europe at the 20 km resolution, together with single and multi site-specific scenarios for case-study regions.  Analysis of these scenarios, focusing on the input requirements of the impacts modellers working in RT6.

Expected deliverables: High-resolution probabilistic regional climate scenarios presented in output formats which are relevant to ENSEMBLES end users and stakeholders. Journal papers and other documentation describing and analysing the scenario results.

RT3

Major milestone 3.1 by month 12
Multi-model system for hind-cast defined. WP1

Major milestone 3.2 by month 24
Ensembles of ~25km RCM simulations based on ERA-40 hind-cast completed. WP1

Major milestone 3.3 by month 30
An evaluated RCM-system delivered to RT2B for the simulation of the individual members of the regional transient simulation ensemble.

Major milestone 3.4 by month 36
The final weighting of the members of the RCM-system used by RT2B for the creation of a probabilistic regional scenario, i.e. the regional ensemble.

Major milestone 3.5 by month 42
An analysis of the present climate part of the RT2B transient simulations using refinement of the pdf-technique. WP4

Major milestone 3.6 by month 51
Non-European RCM ensemble completed. WP5

RT4

Major milestone 4.1 by month 60
More confident assessments of the climate sensitivity to GHG forcing through improved understanding of the dependence of that sensitivity on critical feedbacks in the climate system related to clouds, water vapour, and the carbon cycle. Improved assessment and documentation of the water cycle (clouds, water vapour, precipitation and soil moisture). An estimation of the probability of abrupt climate change (climate ‘surprises’) during the coming century, which involve the thermohaline circulation and its response to changes in freshwater forcing. These advances in knowledge will be achieved through analysis of the ENSEMBLES multi-model control and climate change scenarios and through a coordinated programme of sensitivity experiments. 

Major milestone 4.2 by month 60
Reduced uncertainty in regional climate change scenarios through improved understanding of the processes involved in natural modes of climate variability (e.g. ENSO, NAO), of the ability of the ENSEMBLES models to capture these modes, and of the impact of climate change on these modes. This will be achieved through the development of methodologies to characterise the principal modes of climate variability and to identify the mechanisms involved in regional climate change, particularly ocean heat uptake versus land surface warming, in the ENSEMBLES control and climate change multi-model ensembles. 

Major milestone 4.3 by month 24
Improved estimates of the potential changes in the frequency and intensity of extreme events under climate change. This will be achieved through the development of statistical methods for identifying extreme events and the climate regimes with which they are associated, and the application of these tools to the ENSEMBLES control and climate change multi-model ensembles. This will enable us to determine the probabilities of extreme events and the ways in which these probabilities may change in a changing climate. 

Major milestone 4.4 by month 48
Improved estimates of the predictability of the climate system on seasonal, interannual, decadal and multi-decadal timescales, including the influence of land surface anomalies, and with a particular focus on the North Atlantic/European sector. Quantification of the predictability associated with ocean initial conditions versus anthropogenic forcing on decadal to multidecadal timescales.  These advances will be achieved through analysis of the ENSEMBLES multi-model seasonal to multi-decadal predictions, and through a coordinated programme of initial condition and sensitivity experiments.

RT5

Major milestone 5.1 by month 18
First evaluation of precipitation extremes in the Alpine region 

Expected results and achievements: Comparison of ERA40 precipitation extremes and decadal-scale variation therein with those in observed data. This will be used later in the project to quantify the added value of RCMs.

Expected deliverable: Assessment report on ERA40 precipitation extremes in the Alpine region.

Major milestone 5.2 by month 18
Comprehensive assessment of the actual and potential seasonal-to-decadal forecast quality of the ESM and the multi-model system.

Expected results and achievements: Description of where and when seasonal-to-decadal hindcasts have useful skill for the end users in order to assess and compare the potential and actual economic value of climate information. Development of statistical methods for the formulation and assessment of optimal multi-model ensemble seasonal-to-decadal predictions.

Expected deliverable: Web-based automated system for assessment of the forecast quality of the seasonal-to-decadal hindcasts.

Major milestone 5.3 by month 36
Daily gridded datasets for surface climate variables covering Europe for the greater part.

Expected results and achievements: Production of gridded datasets (max/min temperature, precipitation and surface air pressure) with a resolution high enough to capture extreme weather events and with attached quantitative estimates of data uncertainty.

Expected deliverable: Gridded products for passing on to the other WPs of RT5 and other RTs of ENSEMBLES.

Major milestone 5.4 by month 36
Evaluation of the systematic error of the ENSEMBLES models for the mean and the major variability patterns.

Expected results and achievements: Identification of the structure of the systematic error and documentation of the features of the teleconnection patterns as reproduced by the hierarchy of models.

Expected deliverable: Assessment report of the systematic errors in means and variability.

Major milestone 5.5 by month 60
Evaluation of forecast skill of seasonal-to-decadal scale impacts-models when driven with ENSEMBLES EPS.

Expected results and achievements: Assessment of the skill-in-hand for a number of impact models run with downscaled ERA-40 data, gridded observational datasets and fully downscaled and bias corrected probabilistic ensemble hindcasts at seasonal-to-decadal scales.

Expected deliverable: Evaluation report on the forecast skill of seasonal-to-decadal scale impacts-models.

RT6

Major milestone 6.1 by month 36
Completion of setting up of input data from ENSEMBLES model experiments for impacts modelling (all WPs).  Delivery of input data.

Major milestone 6.2 by month 36
Completion of impact model calibration and validation (WP 6.1 and 6.2).

Major milestone 6.3 by month 48
Completion of offline biophysical and biogeochemical modelling (WP6.1).  Delivery of offline modelling results.

Major milestone 6.4 by month 48
Completion of probabilistic assessments of climate change impacts, and impacts at seasonal to decadal timescales for the core activities: crops, water resources, forests, energy, insurance and human health. (WP6.2 and 6.3).

Major milestone 6.5 by month 60
Completion of preliminary biophysical and biogeochemical online modelling (WP6.1).  Delivery of online modelling results.

RT7

Major milestone 7.1 by month 6
Ensemble of updated IPCC SRES scenarios of emissions and land use change, without climate policy (7.1)

Major milestone 7.2 by month 12
Ensemble of scenarios of emissions and land use change, with climate policy (7.2); scenarios of adaptive capacity (7.3)

Major milestone 7.3 by month 18
Interfaces for climate change impact models (7.4); modelling systems for estimating climate change feedback on scenario (7.5)

Major milestone 7.4 by month 24
Preliminary climate-change-adjusted scenarios of emissions and land-use change (7.6)

Major milestone 7.5 by month 36
Impact and interface models consistent with RT6 (7.7); climate change scenarios consistent with RT2A

Major milestone 7.6 by month 48
Ensemble of climate-change-adjusted scenarios of emissions and land-use change (7.8)

Major milestone 7.7 by month 60
Write-up completed

RT8

Major milestone 8.1 by months 24, 36 and 48
Assessment of progress and quality of Internet-based information; implementation of suggested modifications (WP8.1)
Major milestone 8.2 by months 36 and 48
Assessment of progress and quality of published material from ENSEMBLES; implementation of suggested modifications (WP8.2).

Major milestone 8.3 by month 48
Based on one of the Workshops on cross-cutting issues within the ENSEMBLES community; assessment of the best manner in which to strengthen links between inter-disciplinary work packages (WP8.3).

Major milestone 8.4 by month 48
Assessment of additional scientific needs for Eastern Europe and Newly Associated States that the ENSEMBLES consortium could fulfil, based on the Eastern European Workshop (WP8.3).

Major milestone 8.5 by months 36 and 48
Report on PhD training schools and staff exchange programs, modification of concept if required (WP8.4).

7. Project Management

RT0: Project integration, management and promotion

Co-ordinator: METO-HC

RT0 has the responsibility for the overall co-ordination of the ENSEMBLES project. Its primary objective is to ensure that the activities carried out in the various RTs are fully integrated towards a common purpose and hence that the project overall delivers the full benefits to the users and wider community of the extensive and innovative research will be carried out in the project. RT0 will also provide the top level management of the project to ensure the project is carried out effectively and efficiently and that progress is reported to the Commission. RT0 will be structured in the following Work Package:

WP0.0: Integration, co-ordination and management. 

Leader: METO-HC

Because of the size and complexity of the ENSEMBLES project we are proposing a two layer management structure for the project. This will facilitate the production of deliverables with a minimum of bureaucracy and of business meetings. This organisational structure is designed to ensure that the work of the Research Themes is carried out efficiently and according to plans and that this work is then integrated effectively to achieve the goals of the project. In addition, mechanisms are planned (see RT8) to open the structure to participants other than the ENSEMBLES partners. The following management structure is planned:

ENSEMBLES Co-ordinator

The ENSEMBLES Co-ordinator is responsible for overall co-ordination of the project, and reports to the European Commission. He chairs the ENSEMBLES Management Board. He is assisted by the ENSEMBLES Director.

ENSEMBLES Director and ENSEMBLES Secretary

The ENSEMBLES Director and ENSEMBLES Secretary will monitor progress of the Research Themes and Work Packages, facilitate communication between the different groups, organise the scheduled meetings of the project as well as small working sessions between groups when necessary. The ENSEMBLES Director will also communicate regularly with the European Commission in Brussels and help the Co-ordinator in preparing recommendations for future collaboration between observational and modelling groups in Europe across the seasonal to decadal and longer timescales.

Research Theme Co-ordinators

The Research Theme Co-ordinators are responsible for co-ordinating the various Work Packages within their Research Theme. The Research Theme Co-ordinators also contribute to the top level management of the project through participation in the ENSEMBLES Management Board (EMB).


ENSEMBLES Management Board

The top level management of the project will be carried out by the ENSEMBLES Management Board (EMB). The membership of the EMB will be two RT co-ordinators for each RT, currently:

RT0:
John Mitchell (METO-HC, UK)

RT1:
James Murphy (METO-HC, UK), Tim Palmer (ECMWF, UK)

RT2A :
Jean-Francois Royer (CNRM, France), Erich Roeckner (MPI-MET, Germany)

RT2B:
Clare Goodess (UEA, UK), Daniela Jacob (MPI-MET, Germany)

RT3:
Jens Christensen (DMI, Denmark), Markku Rummukainen (SMHI, Sweden)

RT4:
Buwen Dong (UREADMM, UK), Jean-Louis Dufresne (CNRS-IPSL, France)

RT5:
Elisa Manzini (INGV, Italy), Albert Klein Tank (KNMI, Netherlands)

RT6:
Andrew Morse (UNILIV, UK), Colin Prentice (UNIVBRIS, UK)
RT7:
Sari Kovats (LSHTM, UK), Roberto Roson (FEEM, Italy)

RT8:
Martin Beniston (UNIGE, Switzerland), Christos Giannakopoulos (NOA, Greece)

An EC nominated representative (the Project Officer) and the joint co-ordinator of the EC FP5 PRISM project (in order to provide a close link with the project, whose infrastructure ENSEMBLES will utilise) shall be entitled to attend meetings of the Management Board in an advisory role.

The EMB will correspond through a group e-mail address and will meet as often as the interests of the ENSEMBLES Consortium require, probably once or twice a year.  The EMB will have responsibility for drawing up the 18 month implementation plan on a rolling basis. 

Research Theme Steering Groups

The work of each Research Theme will be co-ordinated by a Steering Group consisting of the Research Theme Co-ordinators and the Work Package Leaders from within that theme. Some steering groups will also include other relevant individuals, e.g., representatives of other research themes and stakeholders. Costs for the Research Theme Steering Groups to meet will be met from within the programme funds for that Research Theme.  Regular correspondence will be through group email addresses.
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General Assembly

The General Assembly consists of one representative of each partner institution, and its purpose is to discuss progress and plans, normally once a year. It will meet at the project kick-off meeting, along with the RT and WP leaders.

Any Contractor may, provided it has the written support of at least 50% of the Consortium Members for the time being, require the Project Coordinator to convene a General Assembly. The General Assembly shall be convened as soon as reasonably practicable to debate any single issue/motion as identified in the notice given to the Project Coordinator requiring the General Assembly to be convened. The decision of the General Assembly shall only be effective in overriding any previous inconsistent decision of the Management Board and will only be given effect to by the Management Board on condition that it is supported by a minimum of 66% of the Consortium Members for the time being. Consortium Members may attend and vote in person, may appoint a proxy to attend and vote on their behalf or may register their vote in writing prior to the meeting if they do not attend in person.

Communication – Meetings

The following suggested schedule of meetings is envisaged, although meetings will only be held if needed:

· There will be a project kick-off meeting as close to the start of the project as possible. This will include a meeting of the General Assembly, a meeting of the EMB and a meeting of the RT and WP leaders.

· The EMB will meet as often as the interests of the project require, probably once or twice a year. The EMB will also communicate on a regular basis via email and phone.

· The General Assembly will normally meet once a year. The Coordinator will communicate with all the partner institutions throughout the project as and when necessary.

· There will be regular project meetings involving the RT and WP leaders and scientists from all partners. The meetings will discuss progress, the science achievements of the project and future plans. Project meetings may usefully be arranged around the General Assembly meetings. There will be regular communication within RTs and WPs by email and phone, as well as at international scientific meetings.

· A conference will be organised at the end of the project to showcase the project’s outcomes. Details of this conference will be worked out during the project.

· The Coordinator and Director will maintain close communication with the EC Project Officer by email, phone and meetings throughout the project. The EC Project Officer will also be invited to the above meetings.

Communication – Reports

The guidelines for reporting are laid out in the Commission’s document “provisions for implementing integrated projects”, but are outlined below for ease of reference.

In addition to the following formal project reporting, the project will produce an overall report showcasing the outcomes and findings of the project.

Every twelve months, the consortium will submit to the Commission the following four reports for the previous 12-month period, as well as a plan for the forthcoming 18-month period. The simultaneous submission of these documents allows optimal monitoring of progress by the Commission services and furnishes a solid basis for the payment of the periodic advances.
1) An activity report for the previous twelve months, containing:

- a management-level overview of the activities carried out by the project during the period;

- a description of progress toward its scientific and technological objectives and associated innovation-related activities;

- a description of progress toward the milestones and deliverables foreseen;

- a description of training activities, if any;

- identification of problems encountered and corrective action taken.

2) A management report for the period, containing:

a) a management-level justification of the resources deployed by each participant, linking them to activities implemented and justifying their necessity;

b) a financial part, consisting of:

- a financial statement prepared by each participant, showing the total eligible costs incurred broken down by type of activity;

- an audit certificate per participant, furnished by an independent external auditor or, in the case of a public body or international organisation, by a competent public official, certifying the overall total of eligible costs incurred by that participant;

- a summary financial report prepared by the co-ordinator, consolidating the incurred costs of the consortium and the requested Community contribution, broken down by type of activity;

- a report on the allocation of the Community financial contribution to each participant made during that period.

3) An updated implementation plan, including a detailed description of the implementation plan for the eighteen months following the twelve-month period covered by the reports above, and a revision of the overall implementation plan if needed.

4) An associated financial plan, containing an estimate of the costs to be incurred by each participant during the coming eighteen-month period, broken down by type of activity.

The Commission needs to review and approve all four of these documents. In doing so, the Commission may be assisted by external experts. Once the updated implementation plan and financial plan for the period that follows have been approved (subject, when necessary, to ethical review) they will be incorporated in the contract.

8. Detailed Implementation Plan – Draft planning for months 37-60 (1Sep2007 – 31Aug2009) 
The project is now in its penultimate year, so this detailed implementation plan has been extended from the traditional 18 months to cover the remaining 24 months.  Next year’s final detailed implementation plan will simply be an update of the remaining 12 months detailed here, taking into account any progress and developments that may necessitate changes.

8.1 Planning and timetable

Gannt charts for each RT are shown below. WP refers to Work Package, MM refers to major milestone, M refers to milestone, D refers to deliverable.

RT0: Project integration, management and promotion
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RT1: Development of the Ensemble Prediction System
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RT2A: Production of seasonal to decadal hindcasts and climate change scenarios 
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RT2B: Production of Regional Climate Scenarios for Impact Assessments
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RT3:  Formulation of very high resolution Regional Climate Model Ensembles for Europe 
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RT4: Understanding the processes governing climate variability and change, climate predictability and the probability of extreme events
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RT5: Independent comprehensive evaluation of the ENSEMBLES simulation-prediction system against observations/analyses
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RT6: Assessments of impacts of climate change
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RT7: Scenarios and Policy Implications
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RT8: Dissemination, Education, and Training
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8.2 Graphical presentation of Research Themes showing their interdependencies
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8.3 Research Theme list

	RT no.
	Research Theme title


	Lead contractor no.
	Person months
	Start month

	End month

	RT0
	Project integration, management and

Promotion


	1
	32
	37
	60

	RT1
	Development of the Ensemble Prediction System


	1, 5
	107
	37
	60

	RT2A
	Production of seasonal to decadal hindcasts and climate change scenarios


	10, 2
	101
	37
	60

	RT2B
	Production of regional climate scenarios for impact assessments


	13, 10
	210
	37
	60

	RT3
	Development of very high resolution regional climate model ensembles for

Europe


	4, 12
	69
	37
	60

	RT4
	Understanding the processes Governing climate variability and change, climate predictability and the 

probability of extreme events
	16, 3
	151
	37
	60

	RT5
	Independent comprehensive evaluation of the ENSEMBLES simulation/prediction system against

observations/analyses
	7, 8
	158
	37
	60

	RT6
	Assessments of impacts of climate change


	69, 9
	140
	37
	60

	RT7
	Scenarios and policy Implications


	34, 50
	17
	37
	60

	RT8
	Dissemination, education and training


	14, 11
	54
	37
	60

	
	Total
	
	1037
	
	


8.4 Deliverables list

	Del. No.
	Deliverable name
	WP no.
	Lead participant
	Estimated indicative person-months
	Nature

	Dissemi-nation level

	Delivery date


	D0.8
	Summary of General Assembly meetings
	0.0
	METO-HC
	3
	R
	RE
	42, 54

	D0.9
	Minutes from the Management Board meetings
	0.0
	METO-HC
	3
	R
	RE
	42, 54

	D0.12
	Roadmap for organisation of the end-of-project conference to showcase the project’s outcomes
	0.0
	METO-HC
	1
	R
	RE
	42

	D0.13
	End of project conference
	0.0
	METO-HC
	4
	R
	PU
	60

	D0.14
	End of project report
	0.0
	METO-HC
	4
	R
	PU
	60

	
	
	
	
	
	
	
	

	D1.11
	Scientific report/paper documenting the improved seasonal hindcast skill of the ECHAM5/OM1 coupled model in the ENSEMBLES stream 1 simulations, relative to DEMETER, and the model improvements responsible.
	1.5
	IfM
	3
	R
	PU
	42

	D1.12
	A report/publication comparing the Oxford and Hadley Centre methods for obtaining probabilistic climate forecasts from perturbed parameter ensembles.
	1.2
	UOXFDC
	12
	R
	PU
	42

	D1.13
	Scientific report/paper documenting the seasonal hindcast skill of the most recent version of the stochastic physics scheme developed at ECMWF
	1.2
	ECMWF
	6
	R
	PU
	42

	D1.14
	A comparison of perturbed physics ensembles constructed with different models
	1.6
	FUB
	10
	R
	PU
	54

	D1.15
	Report describing improved probabilistic predictions of 21st century climate over Europe, obtained by combining global model Hadley Centre perturbed physics ensemble results, multi-model ensemble results, and observational constraints.
	1.2
	METO-HC
	8
	R
	PU
	57

	D1.16
	Assessment of relationships between errors in seasonal to decadal hindcasts and longer term climate predictions, found in perturbed physics ensembles using the DePreSys system
	1.5
	METO-HC
	10
	R
	PU
	57

	D1.17
	Updated comparison of the multi-model, perturbed physical parameters and stochastic physics approaches to tackle model uncertainties in the seasonal-to decadal hindcasts and first attempt to combine the three methodologies into one system accounting for model error
	1.2
	ECMWF
	6
	R
	PU
	60

	D1.18
	Forecast quality assessment of the seasonal-to-decadal Stream 2 hindcasts
	1.5/

5.3
	ECMWF
	2
	R
	PU
	60

	
	
	
	
	
	
	
	

	D2A.0.4
	Report on the Stream Two experimental design
	2A.0
	CNRM
	0.5
	R
	PU
	42

	D2A.0.5
	Presentations from annual workshop on the RT2A website
	2A.0
	CNRM
	0.5
	O
	PP
	48

	D2A.1.3
	Preliminary assessment of the Stream 2 hindcasts
	2A.1
	CERFACS
	1
	R
	PU
	60

	D2A.2.3
	Final report on combined second and first stream simulations of the 20th century.
	2A.2
	Univ. of Copenhagen
	1
	R
	PU/RE
	46 (was 42)

	D2A.3.3
	Report on 21st century scenario simulations in stream 2 (A1B and E1)
	2A3
	FUB
	1 (FUB, unfunded)
	R
	PU
	54



	D2A.4.5
	Stream 1 data centrally stored in distributed archive (CERA, PCMDI)
	2A.4
	MPIMET.MD
	4
	O
	PU
	44

	D2A.4.6
	20th century runs of stream 2: all data archived centrally in CERA data base
	2A.4
	MPIMET.MD
	3
	O
	PU
	50

	D2A4.7
	Stream 2 data completely archived at CERA data base
	2A.4
	MPIMET.MD
	5
	O
	PU
	60

	
	
	
	
	
	
	
	

	D2B.17


	GCM-based predictor data set for statistical downscaling
	2B.2


	UC/UEA
	2
	O
	PU
	38 (was 30)

	D2B.18
	Technical protocol for the construction of ENSEMBLES statistical downscaling and scenario generator tools
	2B.2


	UEA
	10
	R
	PU
	39 (was 30)

	D2B.20
	Preliminary assessment of changes in regional weather and climate over Europe using ENSEMBLES global climate model outputs as they become available
	2B.3


	FUB
	10
	R
	PU
	39 (was 30)

	D2B.22
	RCM scenario simulations at 25km resolution available at the DMI database
	2B.1

Task 2B.1.5
	DMI
	54
	O 
	PP
	36: a few

40: most

48: all

	D2B.23
	Journal paper on a test case application of the downscaling portal for seasonal forecasts in agriculture or energy sectors
	2B.2

Task 2B.2.9
	UC
With WP6.3
	4
	R
	PU
	42 (was 36)

	D2B.24
	Results of the ‘quick- look’ analysis of the RCM simulations 
	2B.1

Task 2B.1.6
	MPIMET
	6
	R
	PU
	40 

	D2B.25
	Journal paper on pattern scaling GCM ensembles
	2B.2

Task 2B.2.4
	METO-HC
	3
	R
	PU
	48 (was 42)

	D2B.26
	Recommendations and guidance on methods for the construction of probabilistic regional climate projections
	2B.2

Task 2B.2.12
	UEA

With WP6.2
	24
	R
	PU
	48 (was 42)

	D2B.27
	Assessment of the robustness of statistical downscaling techniques using GCM and RCM output
	2B.2

Task 2B.2.14
	UC
	12
	R
	PU
	48 (was 42)

	D2B.28
	Journal paper on the assessment of changes in regional weather and climate and their impacts in the Eastern Mediterranean
	2B.3

Task 2B.3.5
	NOA 

With WP6.2
	12
	R
	PU
	48 (was 42)

	D2B.29
	Journal paper on the results of the seasonal dynamical downscaling method
	2B.2

Task 2B.2.10
	INM
	4
	R
	PU
	48

	D2B.30
	Journal paper on the refined Reliability Ensemble Averaging framework
	2B.2

Task 2B.2.3
	ICTP
	2
	R
	PU
	54

	D2B.31
	Report on the statistical downscaling of extremes from RCM output
	2B.2

Task 2B.2.11
	C4I
	9
	R
	PU
	54

	D2B.32
	Journal papers on uncertainty in regional climate projections
	2B.2

Task 2B.2.13
	IAP
	6
	R
	PU
	54

	D2B.33
	Probabilistic climate projections and user documentation for case-study regions
	2B.2

Task 2B.2.15
	UEA
	6
	R/O
	PU
	54

	D2B.34
	Journal paper on methods for the construction of probabilistic regional climate projections (based on D2B.26)
	2B.2

Task 2B.2.12
	UEA
	3
	R
	PU
	54

	D2B.35
	Journal papers on the impacts application of methods for the construction of probabilistic regional climate projections 
	2B.3

Task 2B.3.5
	ULUND
	6
	R
	PU
	54

	D2B.36
	Final  version of the statistical downscaling web service
	2B.2

Task 2B.2.9
	UC
	16
	O
	PU
	60

	
	
	
	
	
	
	
	

	D3.2.2
	RCM-specific weights based on their ability to simulate the present climate, calibrated for the ERA40-based simulations.
	3.2
	ICTP/DMI
	32
	R
	PP
	38
(was 36)

	D3.3.2
	Final version RCM-system for use in RT2B based on RCM-specific weights from WP3.2.
	3.3
	SMHI/DMI
	12
	O
	PP
	39

(was 36)

	D3.4.1
	Analysis of fine scale skills, large scale consistency with GCM and GCM biases for the present-day period of the RT2B RCM ensemble simulations
	3.4
	METO-HC/MPIMET
	20
	R
	PP
	38 (was 36)

	D3.4.2
	Application of scale and GCM biases analyses to revise pdf techniques (WP3.2) and analysis of present climate of  RT2B RCM ensemble transient simulation
	3.4
	METO-HC/MPIMET
	20
	R
	PP
	46

(was 42)

	D3.5.1
	RCM simulation plan
	3.5
	ICTP/SMHI
	4
	R
	PU
	42

	D3.5.2
	All RCM data available to ENSEMBLES and AMMA in database.
	3.5
	ICTP/SMHI
	42
	O
	PP
	54

	D3.5.3
	Report on RCM evaluation for the AMMA region.
	3.5
	ICTP/SMHI
	12
	R
	PU
	60

	
	
	
	
	
	
	
	

	D4.1.3
	Meeting and report on how to constrain water vapour and cloud feedbacks processes produced by GCMs under climate change using observations and process studies
	4.1
	IPSL
	16
	O
	PU
	40

	D4.1.4
	Assessment of the different contributions of the radiative feedacks to the mean and spread of global warming estimate in climate models.
	4.1
	IPSL
	10
	R
	PU
	60

	D4.1.5
	Assessments of the role of climate-carbon cycle feedbacks in future climate scenarios and report on how to reduced uncertainty in the processes involved
	4.1
	IPSL
	10
	R
	PU
	60

	D4.1.6
	Assessment of non-linear feedbacks and possible abrupt climate change in the atmosphere-land-ocean-cryosphere
	4.1
	CNRM
	15
	R
	PU
	60

	D4.2.2
	Statement on the influence of low frequency variability of the Atlantic sector on European climate for current and future climates
	4.2
	IFM-GEOMAR
	8
	R
	PU
	41 (was 36)

	D4.2.3
	Analysis of the land/sea warming ratio in RT4 coordinated experiments 
	4.2
	UREADMM
	11
	R
	PU
	42

	D4.2.4
	Statement on the changes in natural modes of climate variability under anthropogenic climate change based on scenario and timeslice simulations
	4.2
	INGV
	12
	R
	PU
	60

	D4.3.2
	Report on the relationship between extreme events in surface temperature and the large scale circulation over both the S.Europe/Mediterranean and N. Europe/Arctic regions both in re-analysis and model simulations.
	4.3
	INGV
	10
	R
	PU
	40

	D4.4.2
	Analysis of the processes that give rise to decadal forecast skill in PREDICATE predictability experiments
	4.4
	UREADMM
	8
	R
	PU
	42

	D4.4.3
	 Analysis of the impact of Intraseasonal Variability on the seasonal predictability in the Tropics
	4.4
	IPSL
	12
	R
	PU
	42

	D4.4.4
	Advances in the understanding of the physical processes underlying climate predictability at various time-scales: a synthesis of ENSEMBLE results 
	4.4
	CERFACS with all partners
	12
	R
	PU
	60

	D4.4.5
	A scientific report on the mechanisms for stratosphere troposphere coupling on the monthly timescale.


	4.4
	IFM
	8
	R
	PU
	60

	
	
	
	
	
	
	
	

	D5.18
	Daily gridded datasets for surface climate variables covering Europe for the greater part. (= MM5.3)
	5.1
	UEA
	
	O
	RE
	39 (was 36)

	D5.19
	Scientific paper on the impact of the underestimation of Northern Hemisphere blocking in seasonal and climate change predictions of European winter precipitation
	5.3
	ECMWF
	
	R
	PU
	42

	D5.21
	Preliminary evaluation of extremes in RCM data for selected European regions
	5.4
	KNMI
	6
	R
	PU
	45 (was 42)

	D5.22
	Detailed study of the application of the index-flood method to precipitation extremes from a transient RCM run.
	5.4
	KNMI
	12
	R
	
	50

	D5.23
	Detailed comparison of extremes in daily station observations and in gridded daily data
	5.4
	UEA
	5
	R
	
	50

	D5.24
	Scientific publication on the mechanics of multi-model combination
	5.3
	MeteoSwiss
	4
	R
	PU
	54

	D5.25
	Understanding the double ITCZ in the eastern Pacific
	5.2
	INGV
	8
	R
	PU
	56

	D5.26
	Model performance in the Indo Pacific sector
	5.2
	IPSL
	4
	R
	PU
	56

	D5.27
	Provision of diagnostics to assess model performances with an emphasis on the tropical regions
	5.2
	IPSL
	6
	R
	PU
	56

	D5.28
	Effects of systematic biases in the stratosphere on the tropospheric climate
	5.2
	MPIMET
	6
	R
	PU
	56

	D5.29
	Forecast quality assessment of the seasonal-to-decadal Stream 2 hindcasts (Joint deliverable with WP1.5)
	5.3
	ECMWF
	
	R
	PU
	60

	D5.30
	Evaluation of precipitation extremes for selected transient RCM runs using spatial pooling over grid points.
	5.4
	KNMI
	13
	R
	PU
	60

	D5.31
	Evaluation of trends in extremes from 1951 to the present in gridded daily temperature data compared to EMSEMBLES RCM simulations (particularly those forced with ERA-40 and NCEP boundary conditions)
	5.4
	UEA
	5
	R
	PU
	60

	D5.32
	Detailed study of heavy precipitation events in Alpine region and Rhine basin using ERA40 driven RCM
	5.4
	ETH
	7
	R
	PU
	60

	D5.33
	Scientific paper on the ability of different RCMs to represent extremes in the East Mediterranean
	5.4
	NOA
	11
	R
	PU
	60

	D5.34
	Report on verification scores used by ENSEMBLES seasonal application groups
	5.5
	UNILIV
	3
	R
	PU
	54

	D5.35
	Report on the impact of downscaling on forecast skill
	5.5
	?
	
	R
	PU
	58

	D5.36
	Optimization of the objective drought-CP-classification
	5.4
	IWS-STU
	2
	R
	PU
	48

	D5.37
	Validation of "critical" CPs associated with hydrological extremes (floods and droughts) and assessment of their changes in selected transient RCM simulations for selected regions of the Rhine basin
	5.4
	IWS-STU
	8
	R
	PU
	60

	
	
	
	
	
	
	
	

	D6.5
	Global benchmarking of historical runs of LPJ, 

JULES and Orchidee (offline) and the Hadley Centre and IPSL coupled

models (online) against a variety of terrestrial data sets.
	6.1
	UNIVBRIS, assisted by METO-HC
	?
	R
	PP
	37 (was 30)

	D6.16
	Version of LPJ including mammalian herbivory.
	6.1
	UNIVBRIS
	12/5
	P
	PP
	60

	D6.17
	Global risk analysis for the impacts of climate change on key ecosystem properties.
	6.1
	PIK
	8/4
	R
	PP
	60

	D6.18
	Assessment of historical and projected future climate impacts simulated with fully coupled models
	6.1
	METO-HC
	?
	R
	PP
	60

	D6.13

and

D2B.26
	Recommendations and guidance on methods for the construction of probabilistic regional climate projections and their application in impact modelling  
	6.2
	SYKE

(with UEA for 2B.26)
	10 


	
	
	48 (was 42)

	D6.14
	Joint WP 6.2 paper on the use of probabilistic climate projections in assessing the risk of impacts in Europe
	6.2
	SYKE
	15
	
	
	54

	D6.15
	Assessing the uncertainty in projected changes in climate extremes and their impacts on the following sectors: health, forestry, flood risk, property damage, agriculture
	6.2
	UEA
	21
	R
	PP
	48

	D6.19/D2B.28
	Report on the assessment of changes in regional weather and climate and their impacts in East Mediterranean
	2B.3 and 6.2
	NOA
	5
	R
	PU
	46

	D6.20
	Contribution to a paper on the value of s2d data for reinsurance application in Europe
	WP6.3
	MeteoSwiss (52)
	7
	Scientific Publication
	
	54

	D6.21
	Report on the forecast quality of seasonal predictions of malaria
incidence in Botswana over the period 1982-2005.
	WP6.3/WP5.3
	IRI with ECMWF
	2
	Public report
	
	60

	D6.22
	Report on the quality of seasonal predictions of wheat yield and irrigation needs in Northern Italy
	WP6.3
	ARPA
	
	Public Report
	
	60

	
	
	
	
	
	
	
	

	D8.3a
	Electronic newsletters for the ENSEMBLES science community
	8.1
	NOA
	3
	P
	PU
	40, 48, 56

	D8.3b
	Targeted information sheets for the non-ENSEMBLES science and stakeholder community
	8.1
	NOA/UEA
	4
	P
	PU
	42, 50, 58

	D8.4
	 “Public Understanding of Science” web page (2nd   and final draft)
	8.1
	UEA
	2
	P
	PU
	42, 54 (was 30)

	D8.6
	Policy paper on greenhouse-gas emission scenarios for Europe


	8.2
	UNIHH
	6
	R
	PU
	42 (was 30)

	D8.7
	Cross-cutting publications in peer-reviewed book series
	8.2
	UNIGE/UEA
	9.5
	O
	PU
	48 (was 30)

	D8.8f
	Workshop + report on   Climate Change, Impacts and Adaptation in the Mediterranean (Greece)
	8.3
	NOA
	3
	O
	PP
	50

	D8.8g
	Workshop + report on the Socio-Economic Drivers of Climatic Change (Paris, France)
	8.3
	UNIGE
	3
	O
	PP
	48

	D8.8h
	Workshop + report on Climate Change and Desertification: Monitoring, Modeling and Forecasting (Wengen)
	8.3
	UNIGE
	3
	O
	PP
	37

	D8.8i
	European Research Course on Atmospheres (ERCA) for PhD students
	8.4
	UJF
	4
	P
	PU
	41

	D8.9b
	Short course on current state-of-the-art global and regional climate modelling approaches
	8.4
	ENS
	3
	O
	PP
	48

	D8.9c
	Training Module on “Climate Change and Health” for PhD students
	8.4
	UBERN
	1


	D
	PU
	42

	D8.9d
	Training Module on “air quality-climate interactions” using Smart Board technology” 
	8.4
	UBERN
	5


	P
	PU
	59

	D8.10
	Staff exchange programs: Third call for ENSEMBLES mobility scholarships
	8.4
	ENS
	1
	P
	PU
	42

	D8.11
	Mentor training
	8.3
	UBERN
	0.5
	O
	PU
	39


8.5 Milestones list

	Milestone No.
	Milestone name
	WP no.
	Lead participant
	Date due

	MM0.3
	Submit third (Year 3) Activity Report, Management Report, updated Detailed Implementation Plan and associated Financial Plan to the Commission
	0.0
	METO-HC
	38

	MM0.4
	Submit fourth (Year 4) Activity Report, Management Report, updated Detailed Implementation Plan and associated Financial Plan to the Commission
	0.0
	METO-HC
	50

	MM0.5
	Submit final activity report and management report to the Commission
	0.0
	METO-HC
	62

	MM0.6
	Produce a report of the results from the project and launch at an ENSEMBLES scientific conference to showcase the project’s outcomes
	0.0
	METO-HC
	60

	
	
	
	
	

	M1.8/MM2A.3
	Completion of the seasonal-to-decadal Stream 2 hindcasts, WP1.4/WP1.5/WP2A.1
	1.4/1.5/2A.1
	
	48

	MM1.3
	Specification of a “second generation” ensemble prediction system (Version 2)
	1.2
	METO-HC/ECMWF
	60

	
	
	
	
	

	M2A.3.4
	Interim report on the impact of increased resolution on the mean climate and variability by UREADMM
	2A.3
	UREADMM
	40 (was 36)

	MM2A.2
	Provision of a second stream of updated climate hindcasts for the 20th century
	2A.2
	U. Copenhagen
	42 (was 36)

	M2A.0.4
	6-monthly progress report
	2A.0
	CNRM
	43, 55

	M1.8/MM2A.3
	Provision of a second stream of seasonal to decadal forecasts
	2A.1
	CERFACS
	48

	M2A.2.3
	Provision of all model data for the 1860-2000 stream 2 simulation to CERA database
	2A.2
	U. Copenhagen
	46

	MM2A.4
	Second stream of climate change scenarios for  the 21st Century
	2A.3
	FUB
	48

	M2A.3.5
	Provision of all model data for 21st century simulations to CERA database
	2A.3
	FUB
	52

	M2A.4.2
	Final version of the public data server to disseminate seasonal-to-decadal hindcasts
	2A.4
	ECMWF
	54

	MM2A.5
	Dissemination of model results
	2A.4
	ECMWF, MPIMET
	60

	
	
	
	
	

	M2B.11

=D2B.18
	Improved tailoring of the WP2B.2 tasks to meet application user needs…
	2B.2
	
	38 (was 30)

	M2B.12
	Communication to application users in RT6 and European stakeholders of the preliminary results from ENSEMBLES with respect to changes in regional weather and climate over Europe
	2B.3
	
	39 (was 30)

	MM2B.3
=D2B.22
	Distribution of RCM output from RT2B ensembles simulations. (fulfilled by D2B.22)
	2B.1
	
	48 (was 36)

	M2B.15
	Start using WP2B.1 RCM output (D2B.22) to test regional scenario construction methods
	2B.2
	
	41 (was 37)

	M2B.16
	Start WP2B.3 application and analysis of WP2B.1 RCM output (D2B.22)
	2B.3
	
	41 (was 37)

	M2B.14
	Start implementing the recommendations from deliverables D2B.12, D2B.14 and D2B.18 using ERA@25 output (RT3 deliverable D3.1.5), observed datasets from deliverable D2B.15, and ERA40 (deliverable D2B.13) and GCM (deliverable D2B.17) derived predictors
	2B.2
	
	39 (was 36)

	M2B.18
	Agreement on who will be producing probabilistic projections for which case-study regions/variables/temporal/spatial scales, how and from what GCM/RCM inputs, i.e., a detailed specification of D2B.33 outputs.
	2B.2
	
	42

	M2B.17
	Major update of the regional scenario web portal
	2B.0
	
	48, 60

	MM2B.4
	Completion of new methods for the construction of probabilistic regional information. (fulfilled by D2B.26
	2B.2
	
	48

	MM2B.5
	Application of new methods for the construction of probabilistic regional information. (fulfilled by D2B.33)
	2B.2/2B.3
	
	54 (was 48)

	
	
	
	
	

	MM3.4
	The final weighting of the members of the RCM-system used by RT2B for the creation of a probabilistic regional scenario, i.e. the regional ensemble
	3.3
	
	39 (was 36)

	MM3.5
	An analysis of the present climate part of the RT2B transient simulations using refinement of the pdf-technique
	3.4
	
	46 (was 42)

	MM3.6
	Non-European RCM ensemble completed
	3.5
	
	51

	
	
	
	
	

	M4.0.2
	Meeting on the progress of the coordinated time-slice experiments
	4.0
	UREADMM
	40 (was 30)

	M4.1.3
	Assessment of non-linear feedbacks in the atmosphere-land-ocean-cryosphere system in ENSEMBLES stream 1 models in preparation for production of statement on levels of understanding
	4.1
	NERSC
	39 (was 30)

	MM4.1
	Assessment of the climate sensitivity to GHG forcing through improved understanding of feedbacks related to clouds, water vapour, and the carbon cycle. An estimation of the probability of abrupt climate change during the coming century, which involve the thermohaline circulation and its response to changes in freshwater forcing. This milestone will be reached with deliverables D4.1.4, D4.1.5 and D4.1.6.
	4.1
	
	60

	M4.2.5
	Preliminary assessment of the influence of the northern hemisphere snow cover on both extratropical (AO, NAO) and tropical (Indian monsoon) climate variability at the seasonal timescale
	4.2
	CNRM
	42 (was 36)

	MM4.2
	Reduced uncertainty in regional climate change scenarios through improved understanding of the processes involved in natural modes of climate variability (e.g. ENSO, NAO), of the ability of the ENSEMBLES models to capture these modes, and of the impact of climate change on these modes. This milestone will be reached with deliverable D4.2.4
	4.2
	
	60

	M4.3.5
	Mediterranean extremes in RCM scenario runs summarised
	4.3
	AUTH
	50

	M4.4.6
	Assessment of the influence of the northern hemisphere snow cover on both extratropical (AO, NAO) and tropical (Indian monsoon) climate predictability at the seasonal timescale
	4.4
	CNRM
	48

	MM4.4
	Improved estimates of the predictability of the climate system on seasonal, interannual, decadal and multidecadal timescales, including the influence of land surface anomalies and with a particular focus on the North Atlantic/European sector
	4.4
	CERFACS
	54

	
	
	
	
	

	MM5.3
	Daily gridded dataset available (see D5.18)
	5.1
	
	39 (was 36)

	M5.7
	Extension of the index-flood method to transient climate model simulations available
	5.4
	
	50

	M5.8
	Report on skill of ENSEMBLES forecasts from application perceptive
	5.5
	
	58

	MM5.4
	Evaluation of the systematic error  of the ENSEMBLES models for the mean and the major variability patterns
	5.2
	
	56 (was 36)

	MM5.5
	Evaluation of forecast skill of seasonal-to-decadal scale impacts-models when driven with ENSEMBLES EPS
	5.2
	
	56 (was 60)

	
	
	
	
	

	M6.10/

MM6.1
	Completion of setting up of input data from ENSEMBLES model experiments for impacts modelling. Delivery of input data.
	6.1,

6.2,

6.3
	
	42 (was 36)

	M6.11/

MM6.2
	Completion of impact model calibration and validation
	6.1,

6.2
	
	42 (was 36)

	M6.7
	Global evaluation of on-line and off-line vegetation models
	6.1
	UNIVBRIS
	42 (was 30)

	M6.13
	Preparation of protocol for determining probabilistic information from the Ensembles Prediction System (RT 2B) and applying it to calibrated impact models (in line with Major milestones 6.1 and 6.2)
	6.2
	
	42 (was 36)

	M6.9
	Integration of seasonal-to-decadal application models using pre-production ENSEMBLES seasonal to decadal hindcasts. (Month 30) (likely to be delayed see PAR)
	6.3
	
	40 (was 30)

	M6.14
	Completion of preliminary probabilistic assessments of climate change impacts using calibrated impact models
	6.2
	
	42

	MM6.4
	Completion of probabilistic assessments of climate change impacts, and impacts at seasonal to decadal timescales for the core activities: crops, water resources, forests, energy, insurance and human health
	6.2
	
	48

	MM6.3
	Completion of offline biophysical and biogeochemical modelling. Delivery of offline modelling results
	6.1
	
	54 (was 48)

	MM6.5
	Completion of preliminary biophysical and biogeochemical online modelling (WP6.1).  Delivery of online modelling results
	6.1
	
	60

	
	
	
	
	

	M7.1
	Completion of the emissions and land use scenarios with and without climate change policy
	7.1
	
	37 (was 12)

	M7.4
	Delivery of the climate change impacts of morbidity and mortality
	7.3
	
	37 (was 18)

	MM7.4
	Preliminary climate-change-adjusted scenarios of emissions and land-use change (7.6)
	
	
	39 (was 24)

	MM7.5
	Impact and interface models consistent with RT6; climate change scenarios consistent with RT2A
	7.2
	
	42 (was 36)

	M7.3
	Completion of the scenario sensitivity tests and delivery of the perturbed scenarios
	7.2
	
	42 (was 36)

	MM7.7
	Write-up completed
	7.0
	
	60

	MM7.6
	Ensemble of climate-change-adjusted scenarios of emissions and land-use change (7.8)
	7.2
	
	48

	
	
	
	
	

	MM8.1
	Assessment of progress and quality of Internet-based information. Implementation of suggested modifications
	8.1
	UEA
	39, 58

	M8.3 +M8.4 (merged)
	Internet web pages aimed at the general public, highlighting the advances in knowledge on climatic change, climate modelling, and the impacts of climatic change. 

Similar website at a more detailed (advanced) level for scientists from non-ENSEMBLES research groups. These websites would be updated each year to integrate new material emerging from ENSEMBLES-based research.
	8.1
	UEA
	42, 54

	MM8.2
	Assessment of progress and quality of published material based on ENSEMBLES work. Implementation of suggested modifications
	8.2
	UNIGE
	58

	M8.7
	Evaluation of workshop outputs. Improvements in inter-disciplinary exchange within the ENSEMBLES community
	8.3
	UNIGE
	58

	MM8.5
	Report on PhD training schools and staff exchange programs, modification of concept if required
	8.4
	ENS
	39,58

	M8.8
	Testing of training module on “air quality-climate interactions” using Smart Board technology during joint ACCENT/ENSEMBLES Next Generation Summit in Switzerland (July 2008).
	8.4
	UBERN
	46

	MM8.3
	Based on one of the Workshops on cross-cutting issues within the ENSEMBLES community; assessment of the best manner in which to strengthen links between inter-disciplinary work packages
	8.3
	UNIGE
	54 (was 48)


8.6 Research Theme descriptions

RT0: Project integration, management and promotion

	Work package number 
	0.0
	Start date or starting event:
	Month 37

	Activity Type

	Management

	Participant name (person-months listed as funded_by_EC / unfunded or matched by partner)
	METO-HC (30/0),   CNRM (0.1/0),   CNRS-IPSL (0.1/0),   DMI (0.1/0),   ECMWF (0.1/0),   FEEM (0.1/0),   INGV (0.1/0),   KNMI (0.1/0),   

UNILIV (0.1/0),   MPIMET (0.2/0),   NOA (0.1/0),   SMHI (0.1/0),   UEA (0.1/0),   UNIFR (0.1/0),   LSHTM (0.1/0),   UNIVBRIS (0.1/0),   

UREADMM (0.1/0)


	Objectives 

RT0 has the responsibility for the overall co-ordination of the ENSEMBLES project. Its objective is to ensure that the activities carried out in the various RTs are integrated towards a common purpose and hence that the project overall delivers the most benefit to the users and wider community of the extensive and innovative research which will be carried out in the project. RT0 will also provide the top level management of the project to ensure the project is carried out effectively and efficiently and that progress is reported to the Commission. This will involve development of the detailed implementation plan on a rolling basis, and submission of activity report and management reports every 12 months. RT0 will also ensure that identified cross-cutting activities are actively co-ordinated across the Research Themes in order to avoid duplication and to integrate the inter-disciplinary results of the project in these areas.




	Description of work 

Task 0.1.3: A regular schedule of meetings and reports will be carried out as described in the deliverables and milestones below. In this way the progress of the project will be formally monitored, necessary adjustments made and the detailed implementation plan developed on a rolling basis. The reports produced will also form the method of reporting progress to the Commission.  

Task 0.1.4: In addition to the formal schedule of meetings this work package will also be responsible for the day-to-day management of the project through the work of the ENSEMBLES Director and ENSEMBLES Secretary. They will maintain regular contact with the Research Themes and Work Packages, ensuring that the different groups communicate effectively and will highlight potential problems at an early stage so that they can be addressed quickly. The ENSEMBLES Director will also provide a conduit for regular communication with the European Commission in Brussels.

Task 0.1.5: RT0 will ensure that there is a co-ordinated approach to the interdisciplinary issues of extremes and uncertainties that cut across many of the Research Themes and Work Packages. This will be done through information exchange and small informal meetings, together with larger workshops organised in collaboration with RT8.




	Deliverables 

D0.8 Summary of General Assembly meetings (Months 42, 54)

D0.9 Minutes from Management Board meetings (Months 42, 54)

D0.12 Roadmap for organisation of the end-of-project conference to showcase the project’s outcomes (Month 42)

D0.13 End of project conference (Month 60)

D0.14 End of project report (Month 60)



	Milestones
 and expected result 
MM0.3 Submit third (Year 3) Activity Report, Management Report, updated Detailed Implementation Plan and associated Financial Plan to the Commission (Month 38)
MM0.4 Submit fourth (Year 4) Activity Report, Management Report, updated Detailed Implementation Plan and associated Financial Plan to the Commission (Month 50)
MM0.5 Submit final activity report and management report to the Commission (Month 62) [Note: this has to be after Month 60 since the report can not be completed until after the project has finished]
MM0.6 Produce a report of the results from the project and launch at an ENSEMBLES scientific conference to showcase the project’s outcomes (Month 60)



RT1: Development of the Ensemble Prediction System

	Work package number 
	1.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (1/1),   ECMWF (1/0),   UOXFDC (0/0),     MPIMET (0/0)  


	Objectives 

Provide management and coordination of activities within RT1.




	Description of work 

WP1.0: Management of RT1

Task 1.0.2:  The RT1 website will be maintained and developed, containing information such as location of model documentation, model output data, contact details, progress reports, summaries of meetings and key scientific developments etc. 
Task 1.0.3: Timely delivery of milestones, deliverables and progress reports and representation of RT1 at ENSEMBLES management meetings will be ensured.
Task 1.0.7: The RT1 management team will coordinate contributions from the RT1 workpackages to ensure delivery of Major Milestone MM1.3, “Specification of a “second generation” ensemble prediction system (Version 2)”. This will review results from our ensemble projection experiments for seasonal to decadal and longer timescales, and from techniques developed to convert these into expressions of uncertainty in climate predictions, in order to recommend a specification for an improved climate prediction system.  

Task 1.0.8: Contributions from RT1 to cross-cutting activities in ENSEMBLES will be encouraged and supported as required, including workshops at General Assemblies, provision of results and advice in support of users of our ensemble global climate simulations, and contributions to the conference and publications planned to showcase the final results from the project in 2009.




	Deliverables 



	Milestones and expected result 



	Work package number 
	1.1
	Start date or starting event:
	

	Activity Type
	RTD

	Participant name (person-months)
	


	Objectives 

Provision of Earth System models constructed from available component modules and available for ensemble prediction system.



	Description of work 

WP1.1: Construction of Earth System Models for ensemble climate prediction.

The work of WP1.1 has now been completed.




	Deliverables 




	Milestones and expected result 



	Work package number 
	1.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (4/4), ECMWF (9/3), UOXFDC (6/9), FUB (1.5/0), LSE (0/0), DMI (0/0), IRI (0/0)


	Objectives 

Develop techniques for the representation of modelling uncertainties in ensemble predictions.



	Description of work 

WP1.2: Developing and testing schemes to represent model uncertainty in seasonal to centennial prediction. 

Task 1.2.11: The implementation of a Bayesian technique for generating probabilistic predictions from small ensembles of complex model simulations will be completed. The perturbed parameter experiments run under WP1.6 will be used, together with a number of statistical and reduced-complexity models, to produce PDFs of future changes at 300km-grid-scale for the European region. The PDFs will be conditional on the SRES A1B Scenario and expert prior assumptions for parameter ranges, will use emulation techniques to explore untried regions of parameter space, will use likelihood weighting based on time-mean observations and historical trends and will utilise multi-model output from ENSEMBLES and elsewhere to estimate a discrepancy term that accounts for the effects of structural model errors.

Task 1.2.12: Oxford will continue development of a methodology for probabilistic climate

forecasting which seeks to minimise model bias and maximise the dependence of the forecast

distribution on the data used to constrain it. This will feed into a report comparing the different methodologies developed by the Hadley Centre and Oxford (D1.12).

Task 1.2.13: A scientific paper on the seasonal hindcast skill of the new ECMWF stochastic physics scheme will be produced based on results from the stream 1 hindcasts. The scheme uses a Cellular Automaton Stochastic BackScatter (CASBS) approach. The paper will focus on both the impact of CASBS on systematic errors and on the impact of the skill in seasonal hindcasts.

Task 1.2.14: A new set of the stream 1 seasonal-to-decadal hindcasts will be produced with the latest version of the stochastic physics scheme being currently developed at ECMWF for applications in the medium-range. This scheme is now based on a SPectral BackScatter (SPBS) approach which uses a spectral Markov chain to generate the spatial pattern of backscatter of energy. The quality of these new simulations will be analysed and compared with the previous CASBS runs and with the other two approaches to tackle model uncertainty (multi-model and perturbed physics ensembles).

Task 1.2.15: An updated assessment of the performance on seasonal-to-decadal timescales of the multi-model, perturbed physical parameters and stochastic physics ensembles will be provided based on the latest set of hindcast experiments. Eventually, this will lead to some preliminary analysis of how the three individual approaches could be statistically combined into a ‘grande model-error sampling ensemble’. Work will be needed to be carried out to test ways how to best weight and combine the different systems. This will partly be done using the em-tool software for ensemble interpretation methods developed by LSE. Other methods we are going to apply are principle component linear regression and calibration/combination based on conditional exceedance probabilities.

Task 1.2.17: A way of using weighting methods for the EGMAM perturbed physics ensemble simulations (see WP1.6, task 1.6.9), developed by project partners (LSE), will be investigated and implemented for the analysis of the perturbed physics experiments.

Task 1.2.18: The question of how a general framework for a multi-model, perturbed physics ensemble system should be designed will be investigated, in order to provide recommendations for future work (month 60, Major Milestone 1.3).




	Deliverables 
D1.12: A report/publication comparing the Oxford and Hadley Centre methods for obtaining probabilistic forecasts from perturbed parameter ensembles (Month 42)
D1.13: Scientific report/paper documenting the seasonal hindcast skill of the most recent version of the stochastic physics scheme developed at ECMWF (Month 42)

D1.15 Report describing improved probabilistic predictions of 21st century climate over Europe, obtained by combining global model Hadley Centre perturbed physics ensemble results, multi-model ensemble results, and observational constraints (Month 57)
D1.17: Updated comparison of the multi-model, perturbed physical parameters and stochastic physics approaches to tackle model uncertainties in the seasonal-to decadal hindcasts and first attempt to combine the three methodologies into one system accounting for model error (Month 60)




	Milestones and expected result 
MM1.3 Specification of a “second generation” ensemble prediction system (Version 2) (Month 60)


	Work package number 
	1.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	


	Objectives 

Techniques for representation of initial condition uncertainties in ensemble predictions.

Improved methods of initialising the ocean module for seasonal to decadal predictions.



	Description of work 

WP1.3: Initialisation procedures for ocean components based on observed states.

The work of WP1.3 is now completed.




	Deliverables 




	Milestones and expected result 



	Work package number 
	1.4
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (4/4), CNRM (0/0), IPSL-CNRS (?/?), ECMWF (6/0), INGV (0.5/0.5), CERFACS (0/0), IfM (1/0), LSE(0/0)


	Objectives 

Assembly of a multi-model prediction system.



	Description of work 

WP1.4: Assembly of a multi-model ensemble system, with common output, with installation on a single supercomputer, where appropriate. 

Task 1.4.7: Progress on the development of the stochastic physics scheme at ECMWF (WP1.2, Task 1.2.9) will be transferred to the forecast system. The design of the experiments will follow the pre-production simulations as defined in WP1.5 (5-year Task 1.4a).

Task 1.4.8: IfM will optimize the archival of their hindcast data and contribute to the development of diagnostics for decadal hindcasts (5-year Tasks 1.4a and 1.4b).

Task 1.4.9: CERFACS will work on ocean and sea-ice initialisation procedures for the ARPEGE-NEMO coupled model (to be used in the production of stream 2 decadal hindcasts) to allow starting the simulations using ocean analyses produced in WP1.3 with a previous version of OPA.

Task 1.4.10: INGV will install and test at ECMWF the procedures to archive the Stream 2 seasonal to annual ensemble hindcasts, already implemented at INGV (5-year Task 1.4b).


	Deliverables 




	Milestones and expected result 
M1.8: Completion of the seasonal-to-decadal Stream 2 hindcasts, WP1.4/WP1.5/WP2A.1. Institutions: ECMWF, METO-HC, CNRM, INGV, IfM, CERFACS (Month 48)




	Work package number 
	1.5
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (11/11), ECMWF (2/0), CNRM (0/0), IfM (10/0), CERFACS (0/0), INGV (1.5/3.5)


	Objectives 

Test methodologies for probabilistic climate prediction on seasonal to decadal time scales accounting for modelling and initial condition uncertainties in ensemble predictions.




	Description of work 

WP1.5: Generation of pre-production ensemble predictions of climate on the seasonal to decadal timescale, initialised from observations.

Task 1.5.4: Additional contributions to the Stream 1 seasonal and decadal-timescale ensemble integrations will be made using a) part of the multi-model ensemble system (IFS/HOPE, GloSea, ECHAM5/OM1), b) the perturbed parameter system, c) the stochastic physics system. The IFS/HOPE (ECMWF) contribution will allow the testing of the new versions of the stochastic physics scheme based on spectral backscatter mechanism of energy and the impact of the coupling (by running the atmospheric model with observed sea surface temperatures). IfM will investigate with ECHAM5/OM1 alternative methods for ensemble member generation, using singular vector techniques, along with the impact of systematic errors on forecast skill by performing forecasts with a hierarchy of flux-correction schemes. In addition, IfM will perform a set of decadal ensemble hindcasts using improved ocean initial conditions, generated from coupled SST anomaly runs as well as a set of seasonal-to-decadal ensemble hindcasts using the ensemble Kalman filter (EnKF) scheme provided by KNMI in WP1.3. All these integrations will be carried out using a design similar to that chosen for the stream 1 experiments (5-year Task 1.5a).

Task 1.5.5: The forecast quality of the Stream 1 simulations and the simulations described in Tasks 1.5.3 and 1.5.5 will be further assessed for each forecast system and for simple combinations of them using deterministic and probabilistic scores (5-year Tasks 1.5b and 1.5c).
Task 1.5.6: METO-HC will complete the task of producing further interannual to decadal hindcasts with their DePreSys perturbed parameter system (5-year Task 1.5a), started from the period 1960-2005, in parallel to the Stream 2 multi-model and stochastic physics simulations of WP2A.1. In addition, METO-HC will run their simulations from 1 November in each year out to a decade ahead, to provide a larger sample of decadal integrations for verification. They will also produce a parallel set of decadal experiments, using the same external forcings but started from initial states statistically independent of the observations. This will allow the impact of starting DePreSys from analyses of observations to be isolated.

Task 1.5.7: IfM will write a scientific article documenting the improved seasonal hindcast skill of the MPI model and the model improvements responsible for it (5-year Task 1.5b). This will be the deliverable D1.11.

Task 1.5.8: IfM, INGV and CNRM will contribute to the Stream 2 set of simulations with the experimental setup described in WP2A.1. Both INGV and CNRM will perform the seasonal and annual integrations, while IfM will carry out the whole set of seasonal-to-decadal hindcasts. This will allow the specification of a second generation ensemble prediction system. CERFACS, along with its activities in WP2A.1, will complete the Stream 2 decadal hindcasts and archive them at ECMWF. In addition, IfM will carry out case studies for 2005/06 and additional decadal hindcasts, depending on the results from WP1.3 to improving the SST initialization technique (5-year Task 1.5a). 

Task 1.5.9: METO-HC will extend a subset of their DePreSys perturbed physics simulations (as described in Task 1.5.6) out to multidecadal timescales, to lead times of at least 30 years ahead. This will allow an assessment of prospects for “seamless” climate prediction, by assessing the extent to which hindcast verification on seasonal to decadal timescales may provide a constraint on longer term predictions (D1.16).This is an additional task to those programmed at the beginning of the project.

Task 1.5.10: An assessment of the Stream 2 seasonal-to-decadal hindcasts will be undertaken. Reliability will be estimated using the Brier Score decomposition for dichotomous events based on surface pressure, surface temperature, and precipitation. Additional probability scores based on Relative Operating Characteristic and Potential Economic Value will also be studied. Finally, an ensemble comprising the multi-model, stochastic physics and perturbed parameter forecast systems will be evaluated (5-year Tasks 1.5b and c).



	Deliverables 

D1.11: Scientific report/paper documenting the improved seasonal hindcast skill of the ECHAM5/OM1 coupled model between DEMETER and stream 1 and the model improvements responsible for it (Month 42)

D1.16: Assessment of relationships between errors in seasonal to decadal hindcasts and longer term climate predictions, found in perturbed physics ensembles using the DePreSys system (Month 57)

D1.18: Forecast quality assessment of the seasonal-to-decadal Stream 2 hindcasts (Month 60)


	Milestones and expected result 



	Work package number 
	1.6
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC(8/8),   UOXFDC (6/6),   FUB (10/0)


	Objectives 

Test methodologies for probabilistic climate prediction on centennial time scales accounting for uncertainties in different Earth System modules and variations in model reliability. 



	Description of work 

WP1.6: Generation of pre-production ensemble predictions of climate on the century timescale, initialised from model initial conditions.

Task 1.6.7: A small ensemble of HadCM3C, the Hadley Centre model including an interactive carbon cycle, will be performed in which perturbations are made to key parameters in the terrestrial component of the scheme (all parameters controlling physical feedbacks in the atmosphere and ocean will remain fixed). Methods to produce an ensemble with parameters perturbed simultaneously in physical, chemical and biological components will be investigated. Should that prove possible, and should computer resources (unfunded in ENSEMBLES) be available, an ensemble of runs will be performed.

Task 1.6.8: Analysis of the HadCM3L coupled model ensemble developed and launched under climatepredction.net will be continued with a view to publishing first results. The database of climate simulations made available to the ENSEMBLES community will be maintained and updated.
Task 1.6.9: The integration of the EGMAM perturbed physics ensemble in the doubled CO2 concentration state will be finished. A detailed analysis of the uncertainty in the climate sensitivity of EGMAM due to parameterisations in the cloud physics will be performed. This analysis will be based on the perturbed physics ensemble and will include a statistical analysis of the ensemble. A physical interpretation of the feedback processes which lead to the differences in climate sensitivity will be made as well. A comparison between perturbed physics experiments with EGMAM and similar experiments from the Met Office-Hadley Centre and the University of Oxford will be carried out. (month 54, D 1.14).




	Deliverables 
D1.14: A comparison of perturbed physics ensembles constructed with different models (Month 54)



	Milestones and expected result 



RT2A: Production of seasonal to decadal hindcasts and climate change scenarios
	Work package number 
	2A.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	CNRM (0.5/0.5), Univ. Cop. (0/0.5), ECMWF (0.5/0.5), MPIMET (0/0.5), CERFACS, (0.5/0.5), FUB (1.25/0.75)


	Objectives 
Provide management and coordination of activities within RT2A




	Description of work 

WP2A.0: Coordination activities

Task 2A.0.6: The RT and WP leaders, with input from the partners, will provide 6-monthly and annual reports.

Task 2A.0.7: CNRM will continue managing the RT2A web site, and update relevant information such as progress reports, documentation on models and simulations, presentations at meetings. 

Task 2A.0.8: An annual workshop of RT2A will be organized, for presentation and discussion of the results of the simulations, and for planning of the work to be done in the next period (expected location University of Berlin) 

Task 2A.0.9: METO-HC will lead a cross-RT session at the General Assembly (month 39) on science analysis to exploit the stream 2 RT2A simulations, in the context of AR5.
Task 2A.0.10: The RT and WP leaders, with input from the partners, will write a report summarising the stream two experimental design, including lessons learned from the groups doing the experimental setup (D2A.0.4)




	Deliverables 

D2A.0.4: Report on the Stream Two experimental design

D2A.0.5: Presentations from annual workshop on the RT2A website




	Milestones and expected result 

M2A.0.4: 6-monthly progress report (Months 43, 55)




	Work package number 
	2A.1
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	ECMWF(10/0), CERFACS(8/8), METO-HC (2/2)


	Objectives 

The existing atmosphere, ocean, and land surface models will be used to evaluate their ability to reproduce climate anomalies as observed over the last decades. This will provide a first measure of quality of the multi-model ensemble system to give confidence in longer-term predictions. Ocean analyses, along with uncertainties and initialisation procedures, will be produced and used as initial conditions for the seasonal-to-decadal hindcast production.



	Description of work 

WP2A.1: Creation of multi-model seasonal to decadal hindcasts.

Task 2A.1.8: Finalisation of the stream 2 multi-model seasonal-to-decadal hindcasts for the production period 1960 to 2001 (ongoing task involving ECMWF, METO-HC, CERFACS).

Task 2A.1.9: ECMWF will produce an evaluation of the multi-model system with respect to its ability to reproduce the observed climate anomalies (joint task with 1.5 and 5.3).

Task 2A.1.10: ECMWF will compare two methods of initialising decadal integrations. The first corresponds to the traditional way of initialising weather and seasonal forecasts where initial data are assimilated to provide the most accurate estimate of the initial state consistent with the observations. In the second method, the initial state is bias corrected for the long-term drift of the model. This second method could be called "anomaly initialisation"; the resulting state is not the most accurate estimate of actual initial conditions, but it is one from which the model is not expected to drift significantly.

Task 2A.1.11: ECMWF will work towards the production of a real-time decadal ensemble forecast up to 2030. A small series of hindcasts might also be created to calibrate the extended forecast period.

Task 2A.1.12: METO-HC: Complete stream 2 seasonal to decadal hindcasts using HadGEM2-AO as the model component. The perturbation to the initialisation conditions will be based on the use of wind stress perturbations for the ocean conditions. An anomaly based initialisation procedure will be used for the soil moisture.




	Deliverables 

D1.18/D2A.1.3: Preliminary assessment of the Stream 2 hindcasts, month 60.




	Milestones and expected result 
MM2A.3: Provision of a second stream of seasonal to decadal forecasts. Institutions: ECMWF, METO-HC, CNRM, INGV, IfM, CERFACS. (Month 48)




	Work package number 
	2A.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (3/3), CNRM (0.5/2.5), CNRS-IPSL (1/1), DMI (5/5), INGV (5/1), MPIMET (4/6), FUB (1.5/0), NERSC (?), Univ. Cop.* (0/1)


(*) University of Copenhagen is  associated partner. DMI and Univ. Cop. will collaborate closely on the work in WP2.A.2
	Objectives 

Earth system models of different complexity, will be used (PRISM framework) to reproduce the evolution of the Earth system during the last 100 years. This task will be carried out in the framework of the Climate of the 20th century International Programme (20C3M) in which relevant forcings have been defined for the evaluation of atmospheric GCMs. Some of the required inputs (e.g., land use change, volcanic eruptions, biomass burning etc.) will be assessed and adapted for the needs of the model simulations, if needed. Some simulations will explore the impact of land-surface changes particularly on regional climates. Some of these experiments will serve as start experiments for WP2.A3, since experiments initialised in the early 20th century (possibly even earlier) are needed to avoid the “cold start problem”.




	Description of work 

The following list includes all tasks of the previous 18 month period that are not expected to be finished by the end of month 36 plus all new tasks up to month 60.

Task 2A.2.18: MPIMET will run the 20th century stream 2 simulations with land use changes and carbon cycle included  but CO2 concentrations prescribed as in the stream 1 simulations.

Task 2A.2.19: DMI will perform 2 simulations for the period 1860-2000 ("20th century") with DMI's coupled climate model: 
- "anthropogenic", i.e., grennhouse gas forcing and vegetation changes 
- "anthropogenic+natural", i.e., greenhouse gas forcing and vegetation changes as well as 
  solar and volcanic.

Task 2A.2.20: FUB will use a model configuration including a sulphate aerosol module and updated ozone data for the second stream simulations, which will be carried out in the next period. Additionally, the implementation of a land-use scheme for the second stream simulations is in preparation. Therefore, FUB contribution in WP 2A.2 will be delayed. Expected delivery of the historical simulations (ensemble of three runs with GHG forcing only, one simulation with solar and volcanic, SV, and one with all forcings, GHG + SV) for the second stream is now February 2008. Thus the activities of this WP will extend into the next project period. Data will be delivered until June 2008 to the CERA data base. After finishing the simulations and delivery of the data the WP2A.2 activities of FUB are completed.

Task 2A.2.21: Using the agreed core experimental design, forcings and diagnostics, METO-HC will implement the forcings in the models, complete second stream hindcast simulations, and transfer the data to CERA using: (1) the HadGEM2-AO model for the physical plus aerosol system, including land-use changes; (2) the HadCM3C model for the physical plus aerosol plus carbon cycle system; contributing to joint analysis of results from first and second stream simulations of the 20th century. Completion of forcing implementation expected around month 38, completion of hindcast runs expected around month 40, completion of data transfer to CERA expected around month 44(?).

Task 2A.2.22: The improved version of the IPSL-CM4 model will be use to perform the agreed historical simulation with anthropogenic forcings (greenhouse gases and land-use) over the period 1860-2000, and with anthropogenic and natural forcings. At least one of these runs will be performed with both the physical plus aerosol system and the same model with carbon cycle system. The results will be transferred to the CERA database.
Task 2A.2.23: The improved version of the coupled model using ARPEGE-Climat version 4  will be adapted to run on the new NEC supercomputer, and will be tested in a multidecadal control simulation. CNRM will then perform the agreed historical simulation with anthropogenic forcings (greenhouse gases and land-use) over the period 1860-2000, and if possible a simulation with anthropogenic and natural forcings. The results will be transferred to the CERA database.

Task 2A.2.24: INGV will produce the Control Simulation with the carbon cycle model for pre-industrial concentrations of GHGs and the Historical Simulation of the 20th century with the observed CO2 concentrations.

Task 2A.2.25: NERSC will initiate second stream simulations using an ESM including a closed carbon cycle. 
Task 2.A.2.26 DMI’s new coupled climate model, DKCM, will be further tested in multidecadal control simulations.  The DKCM consists of the DKCM atmospheric GCM coupled to the NEMO ocean model using the OASIS coupler.  The DKCM atmospheric GCM combines the efficient dynamical core from the ARPEGE (climate version 4.4) atmospheric model with the physical parameterizations from the ECHAM5 (version 5.2) atmospheric model.  DMI will use DKCM to initiate the stream two simulations of the 20th century with (a) anthropogenic forcing, i.e., greenhouse gases, and (b) all forcings, i.e., greenhouse gases and solar and volcanic changes.

Additionally, DMI will perform one simulation with MPI's earth system model for the 20th century, providing MPIMET’s ESM is ready and may be installed at DMI’s computing facilities by month 39.  This additional simulation will be different from MPIMET’s in the same way as that DMI made for stream one.

Task 2.A.2.27: All modelling groups will deliver data of the second stream climate scenarios to the CERA data base before June 2008 (month 46) (milestone M2A.2.3)




	Deliverables 

D2A.2.3: Final report/manuscript on results (mean climate, interannual variability, and trends) from the combined second and first stream simulations of the 20th century (month 46)




	Milestones and expected result 
MM2A.2: Provision of a second stream of updated climate hindcasts for the 20th century (delayed to month 42)  METO-HC, CNRM, CNRS/IPSL, DMI, INGV, MPIMET, FUB, NERSC (leader: U. Copenhagen)

M2A.2.3: Provision of all model data for the 1860-2000 stream 2 simulation to CERA database (month 46) METO-HC, CNRM, CNRS/IPSL, DMI, INGV, MPIMET, FUB, NERSC (leader: U. Copenhagen) 




	Work package number 
	2A.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (3/3), CNRM (1/3), CNRS-IPSL (3/3), DMI (4/4), INGV (0/4), MPIMET (4/6), UREADMM (0/24), FUB (1.5/1), NERSC (1/2), UiO (0/2)


	Objectives 

A multi-model ensemble of simulations will be performed with developed Earth System Models of different complexity using as input the atmospheric concentrations of chemical compounds and land-use changes produced by current integrated impact assessment models (scenarios). To restrict the number of simulations, priority will be given to the estimates of future developments produced by the A1B scenario of the IPCC and of particular interest to the EU, a stabilization scenario developed in collaboration with RT7. The model experiments will be carefully analysed and intercompared. The resulting datasets of the experiments will be provided for the use in other work packages.




	Description of work 

Task 2A.3.25:

FUB will use a model configuration including a sulphate aerosol module and updated ozone data for the second stream simulations, which will be carried out in the next period. Additionally, the implementation of a land-use scheme for the second stream simulations is in preparation.

Expected delivery of the updated climate scenarios for the second stream is August 2008 (project month 48). The second stream simulations will include three realizations of the A1B scenario with different initial conditions, as well as three realizations of the E1 (Mitigation 475) scenario.

Depending on decisions made at the GA in November 2007, FUB will make optional experiments with alternative scenarios or additional initial conditions. After finishing the second stream simulations and delivering the data the WP2A.3 activities of FUB are completed.

Task 2A.3.26:

CNRM will apply the improved version of the coupled model using ARPEGE-Climat version 4 adapted to the NEC supercomputer to perform the agreed stream 2 scenarios with land-use changes (A1B, and stabilisation at 475 ppm). Simulations will start from the end of the simulation 1860-2000 with anthropogenic forcings. The results will be transferred to the CERA database.
Task 2A.3.27: MPIMET will run the 21st century stream 2 simulations with land use changes and carbon cycle included  but CO2 concentrations prescribed according to a low emission stabilization scenario (475 ppm CO2 equivalent) .
Task 2A.3.28:

Using the agreed core experimental design, forcings and diagnostics, METO-HC will implement the forcings in the models, complete the stream two scenario simulations, and transfer the data to CERA using: (1) the HadGEM2-AO model for the physical plus aerosol system, including land-use changes; (2) the HadCM3C model for the physical plus aerosol plus carbon cycle system. Completion of forcing implementation expected around month 40 (December 2007), completion of scenario runs expected around month 43 (March 2008), completion of data transfer to CERA expected around month 47 (July 2008).

Task 2A.3.29: 

INGV will produce the second stream simulations of 21st century. These two simulations will start from the 20th century Historical Simulation completed in WP2A.2. The simulations follow the Specification of the forcing detailed in milestone M2A.3.3.
Task 2A.3.30:

IPSL will perform the agreed stream 2 scenarios with land-use changes (A1B, and stabilisation at 475 ppm) with the improved version of the IPSL-CM4 model and using the agreed core experimental design, forcings and diagnostics. These runs will be performed with (1) the physical plus aerosol system and (2) with the same model with carbon cycle system. The results will be transferred to the CERA database.

Task 2A3.31:

DMI will contribute two simulations for the 21st century with DMI's coupled climate model, DKCM, for the second stream of WP2A.3 21st century simulations.  The simulations planned are the first following the A1B baseline scenario; and the second following the mitigation-stabilisation-475 ppm scenario proposed by RT7.

Additionally, DMI will perform one simulation with MPI's earth system model for the 21st century, providing MPIMET’s ESM is ready and may be installed at DMI’s computing facilities by month 39. This simulation will start from the 20th century historical simulation completed in WP2A.2. and will be different from MPIMET’s in the same way as that DMI made for stream one.

DMI will provide selected data from these simulations to the CERA data base.
Task 2A.3.32: UiO will run the new stabilization scenario that will be developed by RT7 and make the associated ozone fields available for the use of RT2A.3 partners.
Task 2A.3.33: 

NERSC will use the agreed core experimental design, forcings and diagnostics to perform the agreed stream 2 scenarios. It is expected that the integrations will be completed by Summer 2008. The results will be transferred to the CERA database.
Task 2A.3.34: UREADMM will complete a description of the performance of HiGEM for the current climate in a series of papers. Idealised climate change scenarios (1% and 2%/year; 2xCO2) will be completed in the period and the results used to assess the influence of resolution on climate sensitivity and aspects of regional climate change. There will not be sufficient computing resource available to complete an ENSEMBLES scenario run before Month 52. 
Task 2A.3.35: 
All modelling groups will deliver data of the second stream climate scenarios to the CERA data base before December 2008 (project month 52).




	Deliverables 

D2A.3.3: Report on 21st century scenario simulations in stream 2 (A1B and E1)




	Milestones and expected result 

M2A.3.4: Interim report on the impact of increased resolution on the mean climate and variability by UREADMM
MM2A4: Second stream of climate change scenarios for  the 21st Century (due month 48)  METO-HC, CNRM, CNRS/IPSL, DMI, INGV, MPIMET, FUB, NERSC, UREADMM (leader: FUB)
M2A.3.5: Provision of all model data for 21st century simulations to CERA database (month 52). METO-HC, CNRM, CNRS/IPSL, DMI, INGV, MPIMET, FUB, NERSC, UREADMM (leader: FUB).  Joint milestone with RT1.



	Work package number 
	2A.4
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	ECMWF (6/0), MPIMET.MD (6/3)



	Objectives 

Develop a database system in a common format allowing easy access by all the partners to selected results of the ensemble simulations.




	Description of work 

WP2A.4: Storage, extraction and creation of distributed databases for provision of the results.

Task 2A.4.4: MPIMET.MD will keep improving the ENSEMBLES view into the WDCC archive.

Task 2A.4.5: The whole amount of Stream 1 ACC data will be stored in a distributed archive (CERA data base, PCMDI) until month 44, on condition that they are provided in full to MPIMET.MD before month 40 (link to main task 2A.4.b).

Task 2A.4.6: The metadata and data of the Stream 2 ACC simulations will be archive centrally at the WDCC archive until month 50 of the project, provided that they are provided in full to MPIMET.MD before month 46 for 20th century runs and under the condition that the data management contract is extended until the end of the project. For the 21th century ACC simulations, they will be archived centrally at WDCC until month 60 provided that they are provided in full to MPIMET.MD before month 52 and under the condition that the data management contract is extended until the end of the project (link to main task 2A.4.b).

Task 2A.4.7: ECMWF will ensure the archiving in MARS of all the seasonal-to-decadal hindcasts in a common format and complying with the common rules set during the initial phases of the project. All the experiments will be documented on the web site (link to main task 2A.4.b and d).

Task 2A.4.8: ECMWF will develop further the public data server to include the Stream 2 seasonal and interannual hindcasts.


	Deliverables 

D2A.4.5: Stream 1 data centrally stored in distributed archive (CERA, PCMDI) (month 44).

D2A.4.6: 20th century runs of stream 2: all data archived centrally in CERA data base (month 50).(*)

D2A.4.7: Stream 2 data completely archived at CERA data base (leader MPIMET.MD, month 60).(*)

(*) Note that the MPIMET.MD deliverables due after month 48 can only be satisfied if additional funding for an extension of the contract of the person involved is granted by the ENSEMBLES management board.


	Milestones and expected result 
M2A.4.2: Final version of the public data server to disseminate seasonal-to-decadal hindcasts (leader ECMWF, month 54).

MM2A.5: Dissemination of model results (Month 60)




RT2B: Production of Regional Climate Scenarios for Impact Assessments
	Work package number 
	2B.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UEA (2/0), MPIMET (1/0)


	Objectives 

Provide management and coordination of activities within RT2B



	Description of work 
This WP began at month 0 and will be completed at month 60.

Completed tasks: 2B.0.1, 2B.0.2, 2B.0.5
Task 2B.0.3: Timely delivery of milestones, deliverables and progress reports and representation of RT2B at ENSEMBLES management meetings will be ensured.

Task 2B.0.4: Ongoing review and assessment of RT2B work.

Task 2B.0.6: Maintenance and development of the RT2B website and regional scenarios portal (milestone M2B.17, months 48 and 60).

Task 2B.0.7: Contribution to ENSEMBLES integration and cross-RT activities.

RT2B will meet in Prague on 12 November 2007 prior to the General Assembly (GA). One of the items on the agenda will be the need for any additional meetings outside the remaining GAs. During the day, joint meetings with RT3, WP6.2 and RT5 are also planned.  The latter will discuss plans for evaluation of both statistical and dynamical downscaling within the two RTs and how best use can be made of the new daily gridded observed data set (deliverable D5.18). An informal meeting will be held in El Escorial in early October 2007 for RT2B partners attending the EMS/ECAC meeting.




	Deliverables 

Updating of existing deliverable D2B.11 – see M2B.17




	Milestones and expected result 
M2B.17:  Major updates of the regional scenario web portal (D2B.11). Months 48 and 60




	Work package number 
	2B.1
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (4/4), ICTP (3/0), SMHI (2/0), UCLM (2/0), KNMI (0.3/0), MPIMET (4/0), CNRM (4.7/0), DMI (6.5/0), ETH (9/0)


	Objectives 

Creation of transient scenario runs using high-resolution RCMs:
· Completion of the 25 km RCM runs for 1950-2050/2100.

· Performing a ‘quick-look’ analysis of the RCM scenario simulations.

· Delivery of the RCM data to the central server hosting RCM output data at DMI.




	Description of work 
Completed tasks: 2B.1.1, 2B.1.2, 2B.1.3
WP2B.1: Control and future scenario runs using high-resolution RCMs

This WP began in Month 13 and will be completed at Month 48. 
Months 37-48 will mark the accomplishment of a ‘quick-look’ analysis and the dissemination of the RCM scenario simulations at 25 km horizontal resolution.

Task 2B.1.4: Completion of the 25 km RCM simulations
Those partners who have not yet completed their contractual simulations will do so. All non-contractual simulations will also be completed, including those using the Hadley Centre perturbed physics ensemble members. Some partners (e.g., SMHI, KNMI, C4I) will allow runs to continue beyond the contracted 1950-2050 period to 2100.  

Task 2B.1.5: Delivery of RCM output to DMI archive
The agreed set of variables from each RCM simulation will be delivered to the central RCM database at DMI and will then be available for distribution to other RTs (deliverable D2B.22).  The central-list of variables and the protocols to be used have already been agreed, and used for the ERA@50 and ERA@25 simulations in RT3. Almost all contractual and non-contractual simulations will be available at month 40 (a few were already available at month 36). However, due to delays in post-processing, the three perturbed-physics simulations from METO-HC will not be available until month 48.

Task 2B.1.6: Implementation of a ‘quick look’ analysis 
A ‘quick-look’ analysis will be implemented (deliverable D2B.24, month 40) to monitor the simulations progress and quality and to provide very fast first information on the scenario changes. Here the intention is to complement the work within WP3.4, with the focus on assessing trends and variability. Completed deliverable D2B.21 describes the format of the quick-look analysis. The first analysis will be available from a website at month 40, and will be updated on a continuing basis as more RCM output becomes available.

Additional analyses will be undertaken. CNRM, for example, propose to compare 1960-1990 systematic errors with the driving GCM and ERA40-driven simulations, and compare the 2020-2050 response with the response of the driving GCM.  Initially, this work will focus on CNRM models but may be extended to other models. GKSS (a partner in WP2B.2 and WP2B.3) will undertake a comparison of wind speeds at 50 km and 25 km resolution.
The results of these WP2B.1 simulations will serve then as input to WP2B.2 and WP2B.3 and other RTs, in particular, RT6. 

The major project milestone for WP2B.1 is at months 40/48 (MM2B.3): distribution of RCM output from RT2B ensembles simulations.




	Deliverables 

D2B.22: RCM scenario simulations at 25 km resolution available at the RCM data server (Task 2B.1.5, month 40 – most; month 48 - all) 
D2B.24: Results of the ‘quick-look’ analysis of the RCM simulations using the D2B.21 procedure (Task 2B.1.6, month 40)



	Milestones and expected result 
MM2B.3: Distribution of RCM output from RT2B ensembles simulations. Month 40 (fulfilled by deliverable D2B.22, i.e., months 40/48) 




	Work package number 
	2B.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UEA (4/0), IAP (15/8), ICTP (5.7/0), KNMI (2/2), INM (7/10), METO-HC (5/5), NIHWM (2.5/2.5), NMA (7/7), FIC (2/4), ARPA-SIM (22/0), DMI (6.5/0), UC (10/10), GKSS (0/0), C4I (0/12), MPIMET (3/0)


	Objectives 

· Make recommendations on methods for the construction of probabilistic regional climate projections.

· Investigate and, where possible, quantify the different sources of uncertainty in regional climate projections.

· Evaluate the robustness of statistical downscaling and explore the synergistic use of statistical and dynamical downscaling. 

· Produce probabilistic projections and user documentation for the RT2B case-study regions



	Description of work 

This WP will be completed at month 60

Completed tasks: 2B.2.1, 2B.2.2, 2B.2.6, 2B.2.7, 2B.2.8
WP2B.2: Development of new methods for the construction of probabilistic regional climate projections

During the last two years of ENSEMBLES the emphasis of WP2B.2 work will be on: applications to case studies; questions and issues relating to uncertainty and robustness; and, the production of recommendations and good practice guidance. The work will draw on and synthesise many of the deliverables completed in the first three years, as well as new analyses.  Many of the final report deliverables will be in the form of journal papers.

Task 2B.2.3: Refinement of the REA framework

ICTP will apply the refined Reliability Ensemble Averaging (REA) framework (reported in completed deliverable D2B.6) to the ENSEMBLES RT3 and WP2B.1 simulations and report this work in a journal paper (deliverable D2B.30, month 54)
Task 2B.2.4: Development of pattern-scaling methodologies
METO-HC will apply the methodologies for pattern scaling across the full range of RT2A GCM/RCM ensemble members, using the approaches described in completed deliverable D2B.7 and report this work in a journal paper (deliverable D2B.25, month 48).   
Task 2B.2.5: Assembly of predictor datasets

Deliverable D2B.17 (GCM-based predictor data set for statistical downscaling) has been delayed from year 3 because of problems with the availability of the agreed common output variables in the central CERA data archive – as reported in the year 3 annual report.  These predictors will be provided via the data access section of the statistical downscaling web service (http://meteo.macc.unican.es/ensembles/dataaccess and see Task 2B.2.9).  The current forecast date for completion of D2B.17 is month 38.
Task 2B.2.9: Extension of the web-service for statistical downscaling  

Development of the web service for statistical downscaling (the current version is described in completed deliverable D2B.19) will continue over the last two years of ENSEMBLES, with a final version available at month 60 (deliverable D2B.36).  The immediate priority is to extend the service to climate change timescales (the necessary steps are outlined in D2B.19).  It is anticipated that this capability of the downscaling service will be demonstrated at the General Assembly in November 2007. Discussion with RT6 partners and other projects (e.g., AMMA) will continue to explore the extension of the service to other world regions (i.e. South America, West Africa, India, etc.) depending on the availability of observations. Discussion with WP2B.2 groups will continue to  explore the possibilities for including additional statistical downscaling methods (e.g., the CCA method of ARPA-SIM). The final version (D2B.36) will incorporate more detailed guidance and documentation for users, and take account of feedback received on earlier versions.  Related to this, a journal paper (deliverable D2B.23, month 42 – with WP6.3) will be produced describing a real case application of the downscaling portal for seasonal crop yield  or energy demand forecasts.  
Task 2B.2.10: Dynamical downscaling of seasonal forecast simulations
A number of seasonal forecast simulations have already been undertaken by UC and INM using dynamical downscaling from the ENSEMBLES seasonal global simulations produced by ECMWF, Hadley Centre and Météo-France both for an European area (0.5º). The model used is RCA version 3. Processing and archiving of results in MARS is taking place at  ECMWF, as in the DEMETER project. Depending on available resources (this work is largely unfunded), these simulations will continue during months 37-60.  Eventually, a comparison of dynamical and statistical downscaled forecasts will take place, as in the DEMETER project, and will be reported in a journal paper (deliverable D2B.29, month 48). Where possible and appropriate, this comparison will include outputs from other groups working on statistical downscaling of seasonal forecasts, notably ARPA-SIM and FIC.

Task 2B.2.11: Comparison between statistical and very high-resolution dynamical downscaling

As reported in completed deliverable D2B.10, ‘no-funds’ partner C4I has previously driven the mesoscale MM5  model over the ENSEMBLES European area - the outer area, driven by ERA40 data, with a horizontal resolution of around 0.22 degrees. Over the last two years of ENSEMBLES, the emphasis of their work will switch to statistical downscaling from RCMs.  The 25 km runs from RT3 and WP2B.1 will be downscaled for the prediction of extremes (heatwaves, wet spells, wind etc.) and PDFs of climate change generated (deliverable D2B.31, month 54). A range of statistical downscaling tools, calibrated for the current climate, will be applied to the 25km datasets and a Monte Carlo approach used to derive estimates of future weather PDFs. The dynamically 

derived 25km data will be compared against the statistical downscaled products. This work will focus on Ireland and the UK.

Task 2B.2.12: Recommendations and guidance on methods for constructing probabilistic regional projections 
The move from ‘storyline’ scenarios to probabilistic projections marks a fundamental change for the developers and users of climate change information – particularly with respect to high-resolution regional information.  It has already raised many complex methodological issues and questions during the first three years of ENSEMBLES, and it is likely that not all of these will be fully resolved within the lifetime of the project.  Nonetheless, RT2B can lead the international scientific community in this respect by producing recommendations and guidance on methods for constructing probabilistic regional climate projections (deliverable D2B.26, month 48).  This deliverable will mark major milestone MM2B.4 - Completion of new methods for the construction of probabilistic regional climate projections. It will move on from the most recent IPCC guidance on the use of dynamical and statistical downscaling for regional scenario construction (http://ipcc-ddc.cru.uea.ac.uk/guidelines/dgm_no1_v1_10-2003.pdf and http://ipcc-ddc.cru.uea.ac.uk/guidelines/StatDown_Guide.pdf), and will loosely follow the format used in the STARDEX recommendations on the more robust statistical and dynamical downscaling methods for the construction of scenarios of extremes (http://www.cru.uea.ac.uk/cru/projects/stardex/deliverables/D16/). STARDEX concluded that there is no "one size fits all" solution and this is already apparent with respect to the RT2B work. Thus the aim of D2B.26 will be to provide good practice guidelines and appropriate criteria for assessing methods, illustrated by case-study examples.  The deliverable will take the form of a synthesis report, together with individual partner reports (the following partners are likely to contribute reports: KNMI, NMA, ARPA-SIM, FIC, IAP, UEA).  Some examples of the approaches that will be explored in the D2B.26 partner reports are given below.

KNMI will apply nearest neighbour resampling techniques to RT2B GCM/RCM pairs to generate long stable time series. This work will be carried out in collaboration with the Dutch ministry of transport and public works as stakeholders are interested in 1 in 1250 year river flows.

NMA will continue work on the conditional stochastic model for generating daily Romanian precipitation time series (described in completed deliverable D2B.16). They will estimate the range of the most skilful models with respect to performance (looking at the stability of skill and the ability to reproduce observed linear trends).  Probabilistic scenarios of extreme precipitation will be produced using the ENSEMBLES climate change GCM simulations and methods for calculating ensemble means explored. Work will also be undertaken on the statistical downscaling of Romanian extreme temperature from seasonal-to-decadal predictions.

IAP will develop and implement a weighting procedure suitable for use with the different statistical downscaling methods that will also be employed in Task 2B.2.13 (i.e., multiple linear regression, neural network, regression conditioned by circulation, and conditional stochastic weather generator). The procedure will take into account (i) the ability of a method to simulate recent trends and/or contrasting climate states, (ii) variance explained by the statistical model, and (iii) the GCM’s ability to simulate predictors.

FIC will further develop their two-step analogue downscaling method (originally developed in STARDEX) - following the recommendations in completed deliverable D2B.14 and working on both seasonal-to-decadal and climate change timescales and focusing on extremes. If appropriate observed data are available, the method will also be tested in West Africa and, possibly, South America. The method already incorporates a probabilistic approach for precipitation – which will be improved – and will be developed for temperature. (See also proposed Task 2B.2.13 work.)

UEA will link output from the WP2B.1 RCM runs and a stochastic weather generator in a probabilistic framework using the method outlined here http://www.cru.uea.ac.uk/projects/ensembles/crupdfs/, in order to produce probabilistic projections for station locations in various formats including PDFs. The RCM weights produced by RT3 will be used in this work.
It has been suggested that D2B.26 should be a joint deliverable with WP6.2. This will be discussed at a joint meeting of RT2B and WP6.2 on 12 November 2007 in Prague prior to the General Assembly.

A major multi-partner journal paper (deliverable D2B.34) based on D2B.26 will be produced at month 54. 
Task 2B.2.13: Assessment of sources of uncertainty in regional projections

This task directly addresses two of the scientific/technical questions posed in the original RT2B description of work: (1) which are the most important sources of uncertainty for high-resolution regional climate projections, particularly with respect to extremes? and, (2) which, if any, of these sources of uncertainty have been reduced as a result of the ENSEMBLES work and which could be reduced with further work?  Two major analyses are proposed, one focusing on statistical downscaling, the other on dynamical downscaling:

IAP will compare uncertainties due to statistical model selection, with those due to GCM selection and emission scenario.  Five statistical downscaling methods have been prepared for this analysis and evaluated using reanalysis predictors (see the year 3 annual report). All methods are now ready for running with GCM-based predictors.

CNRM will carry out an assessment of uncertainties in the WP2B.1 RCM runs using the approach applied to the PRUDENCE runs (Déqué, M. and nine others: An intercomparison of regional climate simulations for Europe: assessing uncertainties in model projections, Climatic Change, 81(1), 53-70).    

These two major analyses will be reported in journal papers (deliverable D2B.32, month 54).

An additional analysis will address the contribution of natural variability to uncertainties in scenarios of wind. GKSS will use a conditional weather generator to model the relationship between ERA40 reanalysis data as predictor and wind from RCM output as predictand. To extend the analysis and to derive natural variability of wind, 1000 year simulations (natural forcing) will be used e.g, ECHO-G simulations.

NMA will estimate uncertainties due to the selection of predictor combinations giving similar skill and stability of skill as well as similar climate change signals with skilful RCMs over the Romanian case-study area.

Building on completed deliverable D2B.14 recommendations, FIC will work on the exploration and quantification of the uncertainties due to statistical downscaling. Sensitivity experiments will be undertaken in order to quantify the uncertainty related to GCM spatial and temporal resolution, by means of comparing the verification results when the ERA40 spatial and temporal resolution is relaxed. Additional experiments will be undertaken to analyse the range of applicability of the statistical downscaling model, and the uncertainties introduced when it is applied to future climates, that may contain days so different from the present climate that the model may be out of its applicability range. FIC will also try to address the uncertainty related to the stationarity problem for statistical downscaling.

Task 2B.2.14: Assessment of the robustness of statistical downscaling and synergistic use of statistical and dynamical downscaling

This WP2B.2 task addresses issues relating to the robustness of statistical downscaling and the synergistic use of statistical and dynamical downscaling, i.e., it focuses on two of the recommendations made by the ENSEMBLES external reviewers at the end of year 1. To build confidence in the reliability of statistical downscaling, the ability of such methods to reproduce the climate change results of RCMs when calibrated with present-day RCM and GCM data will be tested.  The ability of statistical downscaling to ‘predict’ RCM results for alternative forcing scenarios, i.e., to expand the GCM/RCM matrix, will also be tested.

UC will undertake an assessment of the robustness of statistical downscaling techniques using GCM and RCM output (deliverable D2B.27, month 48). They will select at least one RCM with boundary conditions from at least one GCM and test the robustness of the statistical downscaling techniques implemented in the web-based downscaling portal (see Task 2B.2.9) to reproduce future predictions of the RCM.

NMA will estimate the robustness of their conditional weather generator by comparing statistically downscaled precipitation distribution parameters calculated over the present day period 1991-2000 with similar parameters derived directly through RCM outputs. The stochastic model will be calibrated with GCM outputs over the 1961-1990 period. The present-day downscaled ERA@25 simulations from RT3 will also be used.

The pattern-scaling work being done by METO-HC (Task 2B.2.4, deliverable D2B.25) and the statistical downscaling of RCMs being done by CFI (Task 2B.2.11, deliverable D2B.31) are also relevant to this task.  

Task 2B.2.15.  Production of the final probabilistic projections and user documentation for case-study regions.

The final task of WP2B.2 will be to produce final probabilistic projections and user documentation for the case-study regions (which include the Alps, Northern Italy, Romania, Danube Basin and the Mediterranean, as well as Europe as a whole). These outputs (deliverable D2B.33, month 54) will be disseminated via this section of the regional scenarios portal http://www.cru.uea.ac.uk/projects/ensembles/ScenariosPortal/RegionalCaseSt.htm.

The output formats will be based on the recommendations from completed deliverable D2B.18.  The complexities of the WP2B.2 developmental work mean that at month 36 it is difficult to specify exactly what type of projections will be produced for what region. Thus a new milestone has been introduced – M2B.17 – which will provide the detailed specification for D2B.33. As a starting point, the table of statistical downscaling methods shown in completed deliverable D2B.2 (Table 2) has been updated.

Task 2B.2.15 is the one new task added to the month 37-60 DIP and will therefore be a main focus of discussion at the RT2B meeting planned for 12 November 2007.  



	Deliverables 
D2B.17: GCM-based predictor data set for statistical downscaling (Task 2B.2.5, month 38) 
D2B.23: Journal paper on a test case application of the downscaling portal for seasonal forecasts in agriculture or energy sectors (Task 2B.2.9, month 42 – jointly with WP6.3).

D2B.25: Journal paper on pattern scaling GCM ensembles (Task 2B.2.4, month 48).

D2B.26: Recommendations and guidance on methods for the construction of probabilistic regional climate projections (Task 2B.2.12, month 48)

D2B.27: Assessment of the robustness of statistical downscaling techniques using GCM and RCM output (Task 2B.2.14, month 48)

D2B.29: Journal paper on the results of the seasonal dynamical downscaling method (Task 2B.2.10, month 48)
D2B.30: Journal paper on the refined Reliability Ensemble Averaging framework (Task 2B.2.3, month 54)
D2B.31: Report on the statistical downscaling of extremes from RCM output (Task 2B.2.11, month 54)
D2B.32: Journal papers on uncertainty in regional climate projections (Task 2B.2.13, month 54)
D2B.33: Probabilistic climate projections and user documentation for case-study regions (Task 2B.2.15, month 54) 
D2B.34: Journal paper on methods for the construction of probabilistic regional climate projections – based on D2B.26 (Task 2B.2.12, month 54)
D2B.36: Final version of the statistical downscaling web service (Task 2B.2.9, month 60)




	Milestones and expected result 
M2B.14: Start implementing the recommendations from deliverables D2B.12, D2B.14 and D2B.18 using ERA@25 output (RT3 deliverable D3.1.5), observed datasets from deliverable D2B.15, and ERA40 (deliverable D2B.13) and GCM (deliverable D2B.17) derived predictors. Month 39.

M2B.15: Start using WP2B.1 RCM output (deliverable D2B.22) to test regional scenario construction methods. Month 41 

M2B.18: Agreement on who will be producing probabilistic projections for which case-study regions/variables/temporal/spatial scales, how and from what GCM/RCM inputs,  i.e., a detailed specification of D2B.33 outputs. Month 42
MM2B.4:  Completion of new methods for the construction of probabilistic regional information. Month 48 (fulfilled by deliverable D2B.26)

MM2B.5: Application of new methods for the construction of probabilistic regional information. Month 54 (for WP2B.2, fulfilled by deliverable D2B.33) 




	Work package number 
	2B.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	FUB (5.25/1), NOA (8/0), PAS (3.2/0), FIC (2/4), ULUND (10/0), ARPA-SIM (14/0), NIHWM (2.5/2.5)


	Objectives 

· Undertake assessments of impacts-relevant changes in regional weather and climate over Europe using the streams of ENSEMBLES climate model outputs including, as they become available, RCM output.




	Description of work 

This WP will be completed by month 60. Drawing up the DIP for months 37-60, it was apparent that the distinction between some proposed WP2B.2 and WP2B.3 work has become somewhat blurred. For reasons of simplicity, therefore, work which is more closely related to impacts assessments (i.e., focusing on wind, hydrological changes, forest fires and other impacts-related indices) is kept in WP2B.3, while more general work on projections of temperature and precipitation is now defined as WP2B.2 work. This means that some partners will no longer be reporting person months in WP2B.3, but will transfer their effort to WP2B.2.   

Completed tasks: 2B.3.1, 2B.3.2, 2B.3.3
WP2B.3: Application of new methods for the construction of probabilistic high-resolution regional climate projections

WP2B.3 work will be focused on the final two years of the project, with extensive use being made of the RT3 and WP2B.1 RCM outputs beyond month 40, along with the methodologies developed in WP2B.2.

Task 2B.3.4: Preliminary assessment of changes for selected sectors and indicators

The availability of first streams of output from the ENSEMBLES climate model simulations performed in RT1 and RT2A provides the opportunity to develop and test scenario analysis methodologies (focusing more on GCM output than the RCM output that will be used after month 40) and to perform a preliminary assessment of changes in regional weather and climate over Europe, focusing on a carefully-selected subset of indicators (i.e., those better reproduced by GCMs), sectors and case-study regions (deliverable D2B.20, delayed to month 39 because of problems with GCM data availability). Three potential journal papers have been identified: (1) FUB – weather regimes and wind; (2) NOA – Mediterranean impacts – forest fire risk and energy demand (3) PAS – hydrology, and/or ULUND – wind-related forest damage, possibly with FUB.
This task will be completed by month 39 with the submission of the journal papers.
Task 2B.3.5: Application of WP2B.2 methodologies for case-study regions 

The emerging methodologies for the construction of probabilistic regional projections from WP2B.2, together with the availability of transient RCM runs from WP2B.1 will allow more thorough application of methods and analysis of climate changes beyond month 36.  This work will be undertaken by a number of groups, with the intention of formally reporting results as part of major milestone MM2B.5 at month 54. Some examples of the work that will be done are given below.

As RCM output becomes available, NOA (with other interested partners) will undertake an assessment of changes in regional weather and climate, in selected regions of the Mediterranean, focusing on the Eastern Mediterranean (deliverable D2B.28, month 48 – with WP6.2). Using available RCM output, climate extremes and impacts on selected sectors in the Eastern Mediterranean will be evaluated. More specifically, vulnerable regions per sector of interest will be identified using different indices for the evaluation of climate change impacts in agricultural regions, in urban areas, in tourism areas or in forest areas. Results from these runs will yield vulnerability maps for each sector (e.g. agriculture, tourism, energy, forest fires) for each region under risk.
FUB will further develop work on the investigation of links between Circulation Weather Types, cyclones and stormy days for available ENSEMBLES projections and datasets.

ULUND will develop methods for processing output from the ENSEMBLES suite of RCMs into selected indicators relevant for impact studies. The main focus, depending on the indicator, will be forestry and/or the Scandinavian region. ULUND will also undertake analyses of biases in these impact indicators and assess the possibility of applying correction procedures and/or downscaling methods developed by WP2B.2 to improve the indicators. Finally, ULUND will assess the effect of different RCMs, boundary forcings, emission scenarios etc. on these indicators (work which will also be relevant to Task 2B.2.13).

ARPA-SIM will undertake evaluations of blocking indices and changes in their frequencies under climate change conditions over the Atlantic and Europe.

NIHWM will apply the Extreme Value Theory and Hidden Markov Model methods developed in WP2B.2 to explore changes in the occurrence of extreme hydrological extreme events in the Danube lower basin associated with atmospheric circulation, for different emissions scenarios.

FIC has been working with the Environmental Department of the Spanish Autonomous Community of Andalucía, regarding climate change and implications for the environment, particularly for forestry and forest fires. The Department is interested in joining ENSEMBLES as an affiliate partner and it is proposed that FIC will collaborate with them to perform a preliminary assessment of environmental impacts and changes in forest fire risk over Andalucía (one of the most problematic regions in Europe regarding forest fires). As part of this work, the possibility of extending the FIC two-step analogue statistical downscaling method to wind will be explored.



	Deliverables 

D2B.20:  Preliminary assessment of changes in regional weather and climate over Europe using ENSEMBLES global climate model outputs as they become available (Task 2B.3.4, month 39). 
D2B.28: Journal paper on the assessment of changes in regional weather and climate and their impacts in the Eastern Mediterranean (Task 2B.3.5, month 48 – jointly with WP6.2)

D2B.35: Journal papers on the impacts application of methods for the construction of probabilistic regional climate projections (Task 2B.3.5, month 54)




	Milestones and expected result 
M2B.12 : Communication to application users in RT6 and European stakeholders of the preliminary results from ENSEMBLES with respect to changes in regional weather and climate over Europe. Month 39.
M2B.16: Start WP2B.3 application and analysis of WP2B.1 RCM output (deliverable D2B.22). Month 41.
MM2B.2.5:  Application of new methods for the construction of probabilistic regional information. Month 54 (for WP2B.3, fulfilled by deliverable D2B.35) 




RT3:  Formulation of very high resolution Regional Climate Model Ensembles for Europe
	Work package number 
	3.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	DMI (1.7), SMHI (0.3), KNMI (0.2)


	Objectives 

Coordination of the work carried out in RT3.



	Description of work 

This WP began Month 1 and will run for the whole project.

RT3 coordination during months 37-60 will encompass monitoring of work progress, liasing with other RTs (in particular RT1/RT2A, RT2B, RT5 and RT6), contributions to periodic ENSEMBLES reporting and planning activities. An RT3 meeting will be organised in conjunction of the 2007 GA. Ad hoc working meetings as needed. Results and metadata on RCM-activities will be kept up to date on the RT3 web site. Dialogue will also be held with the AMMA project (cf. WP3.5).




	Deliverables 

Periodic reporting and planning contributions.



	Milestones and expected result 
A periodic Milestone (no number): Reporting and planning contributions, delivered to RT0.



	Work package number 
	3.1
	Start date or starting event:
	

	Activity Type
	RTD

	Participant name (person-months)
	


	Objectives 

The work of WP3.1 has now been completed




	Description of work 




	Deliverables 




	Milestones and expected result 



	Work package number 
	3.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	DMI (1), SMHI (1), METO-HC (2), CUNI (1/2), CHMI (0/1)


	Objectives 

Design and calibration of procedures to create probabilistic regional climate scenarios

· Development of techniques for generation of probabilistic predictions by statistical processing of regional ensemble integrations.

· Establish the basis for the weighting of individual RCM ensemble members, to be refined and implemented by WP3.3.




	Description of work 

This WP began Month 13. It was originally projected to be completed by Month 30. Due to earlier delays in WP3.1, it is now extended until Month 39.

For each participating model, its ability to simulate climate will be established in order to allow for the creation of regional probabilistic predictions as well as designing the RCM ensemble system to be delivered to RT2B. Statistical processing of regional ensemble integrations, including weighting of ensemble members according to reliability, accounting for unsampled regions of parameter space, and uncertainties in different Earth System components. (A regional counterpart to RT1 WP1.6). Each model’s ability to simulate mean climate and climate variability at seasonal-to-decadal time scales extremes will be established using the following data sources:

· existing very long RCM simulations. The relatively large number of time-slice RCM simulations from the PRUDENCE project (the time-slice in question is the 30 year control experiment with boundary conditions from HadAM3H and observed SSTs for the period of 1961-1990.) will be used for a preliminary design of models’ ability to simulate aspects of present climate. (Note/Aug 2007: Completed by Month 36.)
· ERA-40 based RT3 RCM simulations at (WP3.1) as they become available will be the main design and calibration data source in this WP. 

The analyses of the model performance will lead to the calculation and introduction of model weights, i.e., the assignment of weights for each RCM that contributes to the ensemble.


	Deliverables 

D3.2.2: RCM-specific weights based on their ability to simulate present climate, calibrated using the ERA40-based simulations (Month 38) (previously Mo 30).


	Milestones and expected result 
MM3.4: The final weighting of the members of the RCM-system used by RT2B for the creation of a probabilistic regional scenario, i.e. the regional ensemble (Month 39) (previously Mo 36).


	Work package number 
	3.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	DMI (1), SMHI (0.3), UCLM (1.5),  CUNI (1/1), CHMI (0/1)


	Objectives Design of ensemble strategy.

Design the RCM ensemble strategy including selection of members based on boundary conditions, model formulation and the weights provided by WP3.2, that provides an “optimal” probabilistic future regional climate scenario for Europe. 



	Description of work 

This WP began Month 18. It was originally projected to be completed by Month 36. Due to earlier delays in WP3.1, it is now extended until Month 39.

Due to the limited number of global model simulations, regional climate models and computing resources, a proper design of an ensemble regional simulation strategy is needed. This sub-sampling addresses the uncertainty in initial conditions, boundary conditions (GCM, forcing scenario), and RCM model formulation, drawing especially from the analyses in WP3.2. Results from the PRUDENCE project provide guidelines. 

This work package has dependencies to the WP3.2, and also on activities in RT1, RT2A and RT2B. The final result is a matrix of RCM/GCM/SRES combinations and a guidance of the weighting of these to be used in RT2B to construct probabilistic regional climate scenarios.



	Deliverables 

D3.3.2: Final version RCM-system for use in RT2B based on RCM-specific weights from WP3.2 (Month 39) (previously Mo 36).



	Milestones and expected result 



	Work package number 
	3.4
	Start date or starting event:
	37

	Activity Type
	RTD

	Participant name (person-months)
	DMI (0.5), SMHI (0.4), KNMI (0.5), ICTP (1), METO-HC (12), CNRM (1), MPIMET (1), UCLM (1), met.no (1), CUNI (1/4), CHMI (0/1)


	Objectives 

A comparative analysis of the present-day period of the RT2B RCM ensemble simulation using GCM boundary conditions.




	Description of work 

This WP began in Month 25 and should be completed by Month 42.

Systematic errors in coupled GCMs affect the quality of RCM-simulations when they are evaluated against climatologies of observed data. It may be expected that the RT2B RCM-simulations that are run with boundary conditions from GCMs are systematically affected, compared to the simulations run with boundary conditions from ERA40 (WP3.1). In fact, given the “one-way” nesting approach in dynamical downscaling, the RCMs are expected to be consistent with the driving GCM on the scale resolved by the latter. It is suggested that the analysis of the RT2B RCM ensemble should include the evaluation of large scale consistency with GCM and the assessment of the finer scale details of the RCM simulations. These aspects need to be documented and taken into account in the probabilistic combination of the RT2B transient RCM runs.

The present-day period of the RT2B RCM simulations will be intercompared and analysed as discussed above. This will lead into necessary revision and further development on the probabilistic weighing procedure (WP 3.2). Finally, the probabilistic methodology obtained will be applied to the RCM ensemble, and it will be assessed in terms of the quality of the present-day climatology of means, seasonal variability and the ability to capture extremes.




	Deliverables 

D3.4.1: Analysis of fine scale skills, large scale consistency with GCM and GCM biases for the present-day period of the RT2B RCM ensemble simulations (Month 38) (previously Mo 36).
D3.4.2: Application of scale and GCM biases analyses to revise pdf techniques (WP3.2) and analysis of present climate of RT2B RCM ensemble transient simulation (Month 46) (previously Mo 42).



	Milestones and expected result 
MM3.5: An analysis of the present climate part of the RT2B transient simulations using refinement of the pdf-technique (Month 46) (previously Mo 42).



	Work package number 
	3.5
	Start date or starting event:
	37

	Activity Type
	RTD

	Participant name (person-months)
	DMI (5), SMHI (3.8), KNMI(3), ICTP (4), METO-HC (4), CNRM (0), GKSS (0), MPIMET (3), UCLM (4), INM (3), met.no (3), CUNI (3.5/10), CHMI (2/10)


	Objectives 

An RCM-ensemble simulation for the AMMA region.




	Description of work 

This WP begins in Month 37 and should be completed by Month 60. The AMMA region has been chosen as the non-European area in focus (cf. M3.6), after a dialogue between the ENSEMBLES and the AMMA project. Other AMMA-relevant ENSEMBLES effort is provided by RT1, RT2B and RT6.
While the threat of climate change to Europe is real, the threat to other regions of the world is far greater both from a pure climate change perspective and due to the human activity link to climate stresses. In terms of the latter, the consideration of climate system is also relevant. Estimates of regional/localized climate changes in other regions of the world are therefore an important question for Europe and clearly for the peoples of these regions. 
The work includes (i) 10 RT3 RCM AMMA evaluation simulations (based on ERA-40 and/or ECMWF analyses for 1990-2007
); (ii) 10 RT3 AMMA scenario simulations (prospectively for 1990-2050 and A1B), using boundary conditions from suitable GCMs. The RCM runs will be done on 50 km resolution.
The initial effort will be on planning the RCM runs, including the detailed definition of the modelling domain and diagnostics, evaluation focus (such as model skill on West African Monsoon and the possible value added by RCMs). During this time, evaluation data made available by AMMA will also be managed.

The RCM simulations will be evaluated in dialogue with AMMA, focusing on climate features deemed to be most crucial for, on one hand, regional impact applications and for the other, systematic biases in climate model simulations for the region. The RCM runs will be provided via a database to AMMA for use in impact studies and stakeholder dialogue. 



	Deliverables 

D3.5.1 RCM simulation plan (Month 42).
D3.5.2 All RCM data available to ENSEMBLES and AMMA in database (Month 54).

D3.5.3 RCM evaluation for the AMMA region (Month 60).




	Milestones and expected result 

MM 3.6 Non-European RCM ensemble completed (Month 51).



RT4: Understanding the processes governing climate variability and change, climate predictability and the probability of extreme events

	Work package number 
	4.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UREADMM (0/3), CNRS-IPSL (1.5/1.5), INGV (0.4/0.4), CERFACS (0.4/0.4)


	Objectives 

Management and coordination of RT4 



	Description of work 

WP4.0: Management of RT4 

Task 4.0.a: Follow-up of the deliverables and milestones for the project.

Task 4.0.b: Completion of the progress reports as specified by the ENSEMBLES Project coordinator. 

Task 4.0.c: Management of the RT4 Website.

Task 4.0.e: Hold meetings with groups participating in the coordinated experiments.

Task 4.0.f: Set up a Data Archive for the RT4 coordinated experiments. 




	Deliverables 




	Milestones and expected result 
M4.0.2: Meeting on the progress of the coordinated time-slice experiments (Month 40)



	Work package number 
	4.1
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	METO-HC (3/3),   CNRS-IPSL (7/7), UCL-ASTR (0/0), CNRM (5/5), NERSC (1/2)


	Objectives 

Study the role of feedback processes on the amplitude of climate change and the possible occurrence of climate surprises



	Description of work 
WP4.1: Feedbacks and climate surprises

Task 4.1.a Analysis and evaluation of the physical processes involved in the water vapour and cloud feedbacks

Question: How can observations and model simulations of the current climate, be used to reduce uncertainty in the climate sensitivity? 

CNRS-IPSL and METO-HC have organized a joint ENSEMBLES/CFMIP meeting in Paris, Wed 11th - Fri 13th April, 2007, in order to address how the current understanding and evaluation of physical processes may help to constrain climate sensitivity. The workshop was primarily focussed on water vapour and cloud feedbacks. A report on how to constrain water vapour and cloud feedbacks processes produced by GCMs under climate change using observations and process studies will be written for month 40 (deliverable D4.1.3). 

An other important point of this task is to estimate how changes in cloud, water vapour and surface albedo contribute to climate sensitivity in the ENSEMBLES simulations. In order to address this question, IPSL will assess the different contributions of the radiative feedbacks to the multi-model mean and inter-model spread of global warming estimate in an ensemble of climate models that included ENSEMBLES stream 1 simulations. 

Task 4.1.b: Quantification of the climate-carbon cycle feedback, with a specific focus on terrestrial carbon cycle sensitivity to climate change.

Question: What factors contribute to carbon-cycle feedbacks and how can we use observations to constrain model simulations?

CNRS-IPSL and METO-HC will continue their collaboration on the reduction of climate-carbon cycle feedback using observation constrains. 

Observed seasonal cycle of atmospheric CO2 data from the NOAA CMDL database will be use to constrain the seasonal sensitivity of the climate-land carbon cycle models. Eddy flux data of net ecosystem exchange taken from long term forest sites across North America and Europe will be also used in order to better constrain the gross flux sensitivities.

Tropical sensitivity of carbon fluxes to climate anomalies will be compared on an interannual basis with observations. Again, atmospheric CO2 data, combined with atmospheric inversion regional studies will be used to assess the interannual sensitivity of the coupled climate-carbon cycle models.

Ensembles simulations performed with the METO-HC coupled model will also be used to quantify the climate-carbon sensitivity to parameters uncertainties.

Task 4.1.c: Explore the effects of non-linear feedbacks in the atmosphere-land-ocean-cryosphere system and the risks of abrupt climate change/climate surprises.

Question: What processes influence the stability of the THC and what are the relative roles of freshwater and thermal forcing?

The B1 and A1B ENSEMBLES stream 1 simulations by the different CGCMs all show that Arctic sea ice extent and volume will decrease during the 21st centuries. Some models simulate a summer ice-free Arctic before the end of the 21st century, while in other models sea ice is much less affected by climate change. A preliminary analysis has revealed that a significant part of this uncertainty is due to the large differences between the formulations of the sea ice models (particularly in terms of surface albedo, causing very different feedbacks). In order to disentangle the role of atmospheric forcing from that of sea ice parameterisation in determining how fast Arctic sea ice may respond under climate change during the 21st century, CNRM will force its ocean-sea ice model (OPA8-Gelato) with every available ENSEMBLE stream 1 atmospheric forcing dataset (B1 and A1B scenarios) and analyse this set of forced simulations.
NERSC will continue analysis of available hydrography and satellite observations of the North Atlantic-Arctic region, combined with output from intermediate to high-resolution ocean hindcast

Milestone M4.1.3 entitle "Assessment of non-linear feedbacks in the atmosphere-land-ocean-cryosphere system in ENSEMBLES Stream 1 model in preparation for production of statement on level of understanding" will be delivered month 36. Based on this work and on future work, a new deliverable will be released at the end of the project: "Assessment of non-linear feedbacks and possible abrupt climate change in the atmosphere-land-ocean-cryosphere"




	Deliverables 

D4.1.3: Meeting and report on how to constrain water vapour and cloud feedbacks processes produced by GCMs under climate change using observations and process studies (IPSL, month 40). 
D4.1.4:Assessment of the different contributions of the radiative feedacks to the mean and spread of global warming estimate in climate models (IPSL, month 60)

D4.1.5
Assessments of the role of climate-carbon cycle feedbacks in future climate scenarios and report on how to reduced uncertainty in the processes involved  (IPSL, month 60).

D4.1.6: Assessment of non-linear feedbacks and possible abrupt climate change in the atmosphere-land-ocean-cryosphere (CNRM, month 60)




	Milestones and expected result 
MM4.1 : Assessment of the climate sensitivity to GHG forcing through improved understanding of feedbacks related to clouds, water vapour, and the carbon cycle. An estimation of the probability of abrupt climate change during the coming century, which involve the thermohaline circulation and its response to changes in freshwater forcing (Month 60). This milestone will be reached with deliverables D4.1.4, D4.1.5 and D4.1.6.




	Work package number 
	4.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	CNRM (4/4), INGV (4/4), MPIMET (0/1.5), UREADMM (8/12), CERFACS (4/4), ICTP (1/12), IFM-GEOMAR (5/0), NERSC (0/0)


	Objectives 

Study the mechanisms to assess the regional features of climate change, including changes that may results from a modification of the patterns natural variability.


	Description of work 
WP4.2: Mechanisms of regional-scale climate change and the impact of climate change on natural climate variability
Task 4.2.a: Analysis of the mechanisms involved in modes of natural variability

Question: What are the physical mechanisms that produce and maintain the main modes of natural climate variability from seasonal to decadal time scales and govern their mutual interaction?
CERFACS will continue the analysis of the physical mechanisms responsible for the sub-regional scale detection and attribution of human influence on France summer temperature.
CNRM will analyse a set of AMIP-type atmospheric simulations with relaxed versus free snow mass in order to explore the impact of the northern hemisphere snow cover on atmospheric variability.

ICTP will continue to use the SPEEDY-MICOM coupled model to investigate the ENSO-Monsoon teleconnection and its decadal variability.  Furthermore, the potential predictability of the South Asian summer monsoon will be analyzed.

IFM will proceed with the analysis of the high resolution time-slice experiments, and additional experiments will be performed to investigate the impact of sea-ice on climate variability. Further investigation of tropical storms in the T106 runs will continue. Additionally, the Atlantic climate variability in the partially coupled experiments will continue.
INGV will complete the analysis of the interaction between NAO and ocean circulation in the North Atlantic sector. Furthermore, ENSEMBLES Stream-1 simulations will be used to assess the ability of coupled models to reproduce the connections between NAO and climate variability over the Euro-.Mediterranean region.
MPIMET will continue the analysis of the solar 11-year cycle and its influences on the Earth climate system.

NERSC will examine to which degree the current state of AOGCMs are able to simulate the mean state and a realistic inter-annual to multi-decadal variability of the North Atlantic sub-tropical and sub-polar gyres. Both observations, theory and high-resolution OGCM runs show that this mechanism is of key importance for the decadal-scale dynamics of the Atlantic Meriodional Overturning Circulation through its regulation of the hydrography in the North Atlantic subpolar gyre and north of the Greenland-Scotland Ridge.

Task 4.2.b: Assessment of the sensitivity of natural modes of climate variability to changes in external forcing

Question: How are the modes of natural climate variability influenced by externally forced changes of the mean climate?

CERFACS will investigate the changes in North Atlantic weather regimes as simulated by an ensemble of high resolution atmospheric scenarios for the 21st century. These will be compared to the results obtained for the IPCC AR4 models.

CNRM will analyse existing coupled climate scenarios to evaluate the variability of soil moisture and snow mass at the seasonal time scale, as well as their co-variability with some atmospheric variables.

ICTP will continue to use the SPEEDY-MICOM coupled model to investigate the sensitivity of ENSO characteristics to mean state changes in the tropical Pacific.

INGV will continue the investigation of possible changes in the main modes of variability in the Tropics and North Atlantic induced by global warming. The influence that these changes might have on the teleconnections with the Euro-Mediterranean region will also be explored

UREADMM will investigate the Asian summer monsoon changes by using ENSEMBLES Stream-2 scenario simulations. Focus will be on mean monsoon change, changes in its interannual and 
intraseasonal variability, extremes of precipitation, and also monsoon-ENSO teleconnections.

IFM will analyse the impact of global warming on changes in tropical variability using simulations performed in RT2b. The focus will be on the impact of mean state on ENSO variability
Task 4.2.c: Regional climate change, the mechanisms of ocean heat uptake and local sea level change

Question: What are the characteristics of the regional and large-scale changes in surface climate, and which processes determine these changes?
CERFACS, CNRM, ICTP, IfM, INGV, NERSC and UREADMM will complete the analysis of the RT4 coordinated time-slice experiments, investigating the role of land-ocean contrasts, and assessing the impacts of land-surface boundary conditions on climate.
CERFACS will continue to analyze the changes in the diurnal temperature range simulated by the RT4 coordinated time-slice experiments as well as the relevant physical mechanisms.

CNRM will implement more precise ocean diagnostics than those available in the framework of the IPCC AR4 simulations to close the water and heat budget of the Arctic Ocean. These diagnostics will be used to draw more robust conclusions about modelled North Atlantic and Arctic co-variability in CNRM-CM3.

UREADMM will organize a sub-workshop in the ENSEMBLES 4th General Assembly to report the progress made in each group and future plan on analysing the RT4 coordinated experiments. 




	Deliverables 

D4.2.2: Statement on the influence of low frequency variability of the Atlantic sector on European climate for current and future climates (month 41, was 36)
D4.2.3: Analysis of the land/sea warming ratio in coordinated sensitivity experiments (UREADMM, month 42)
D4.2.4: Statement on the changes in large-scale, low-frequency variability under anthropogenic climate change based on scenario and time-slice simulations (INGV with all partners, month 60)




	Milestones and expected result 
M4.2.5: Preliminary assessment of the influence of the northern hemisphere snow cover on both extratropical (AO, NAO) and tropical (Indian monsoon) climate variability at the seasonal timescale (Month 42, CNRM )
MM4.2: Reduced uncertainty in regional climate change scenarios through improved understanding of the processes involved in natural modes of climate variability (e.g. ENSO, NAO), of the ability of the ENSEMBLES models to capture these modes, and of the impact of climate change on these modes. (Month 60). This milestone will be reached with deliverable D4.2.4



	Work package number 
	4.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UREADMM (0/0), KNMI (0/2), CERFACS (4/2), INGV (2/4), IFM-GEOMAR (2/0), NERSC (2/5), AUTH (7/3), UEA (0/0), UNIFR (0/0)


	Objectives 

An analysis of which factors are the most important in determining extreme events in Europe obtained by applying the techniques developed in WP4.3a to reanalysis data and the multi-model ensemble of coupled and time-slice simulations. Oceanic (e.g. SST and THC) and atmospheric (large-scale flow) factors will be investigated.  Extremes in both Northern and Southern Europe will be addressed. CERFACS, INGV, IFM, AND NERSC will use the tools developed by UREADMM and KNMI to analyse the extremes in the ensembles of coupled and time-slice runs. CERFACS and KIEL will address question 2 by focussing on the role of SST and oceanic phenomena such as the THC as factors controlling extremes. INGV will investigate the relationship between extreme events occuring in the Euro-Mediterranean region and modes of large-scale climate variability, such as the NAO. 



	Description of work 
WP4.3: Understanding Extreme Weather and Climate Events

Task 4.3.a: Development and use of methodologies for the estimation of extreme event probabilities. 

WP4.3: Understanding Extreme Weather and Climate Events

Task 4.3.a: Development and use of methodologies for the estimation of extreme event probabilities. 

Now completed the development and software (deliverables D4.3.1)  - contact UREADMM for more details. 

Task 4.3.b: Exploring the relationships between extreme events, weather systems and the large-scale atmospheric circulation/climate regimes. 

Testing and assessment of the methods by application to reanalysis and coupled model gridded data sets (CERFACS, INGV, IfM, NERSC). The role of large-scale flow patterns/regimes on various types of extreme will be reviewed (literature review) and explored in available ENSEMBLES data sets. CERFACS and IfM will focus on the role of SST and oceanic phenomena such as the THC as factors controlling extremes. INGV will investigate the relationship between extreme events occurring in the Euro-Mediterranean region and modes of large-scale climate variability. NERSC will focus more on extremes in high latitudes related to the Atlantic storm track.

CERFACS will use the tools developed by UREADMM to analyse extreme events changes in ensembles of time-slice simulations performed with a high-resolution AGCM to study extremes variability and change over Europe for the period 1950-2000 as well as in the ENSEMBLES stream 2 simulations whenever they will be available. Special emphasis will be given to the understanding of the processes responsible for the changes and their links with regional modes of variability. CERFACS will continue the work on the links between mid-latitude atmospheric circulation regimes, intra-seasonal waves and intense precipitation events through sensitivity experiments and data diagnostics.

INGV will assess the capability of a coupled GCM to reproduce the relationship between extreme events over the Euro-Mediterranean region and large-scale circulation and how it could be modified by the global warming. To this aim, ENSEMBLES Stream 1 simulations will be used. INGV will assess the predictability of occurrence of extreme events in the tropics, such as tropical cyclones using seasonal forecast experiments.
NERSC will continue the examination of high-latitude temperature extremes. The heat waves will be identified and defined in a proper way. Underlying physical mechanisms responsible for heat waves will be examined (vertical and/or horizontal temperature advection, changes in albedo, etc). Possible connections between heat waves and large-scale circulation anomalies will be studied.  In addition, changes of the characteristics (frequency, duration, strength, position, trends) of heat waves under global warming will be considered by using GCMs.

IFM will extend its analysis of tropical storms in both the five member ensemble simulations (from WP4.4), and also in the two high-resolution time-slice experiments (from WP4.2). The analysis will be extended to consider extra-tropical storms as well as indices of extreme weather (precipitation, temperature and wind). The results of this analysis will contribute to tasks 4.3b and 4.3c, and in turn to deliverable D4.3.2. 

UEA will analyse extremes of wind speed and precipitation over Europe (1961-2001) and their relation to large-scale atmospheric circulation patterns. A paper on this topic will be submitted .

Task 4.3.c: The influence of anthropogenic forcings on the statistics of extreme events.

The effect of climate change on extremes will be investigated using data from ENSEMBLES runs (AUTH, UEA, UGENEVA). This activity has started in month 25 (Sep 2006) and continue to the end of the project. It makes use of the methods produced in Task 4.3.a and the knowledge gained by Task 4.3.b.

AUTH will address the following points:

· Identification of the most appropriate extreme indices that would describe in the best possible way the extreme conditions over the Mediterranean.

· Statistical analysis of these extremes during the present day conditions (mean values, standard deviation, trend, spatial distribution of the indices)

· Analysis of the future changes of the extremes in comparison to the control run period.




	Deliverables 
D4.3.2: Report on the relationship between extreme events in surface temperature and the large scale circulation over both the S.Europe/Mediterranean and N. Europe/Arctic regions both in re-analysis and model simulations. (INGV, month 40)




	Milestones and expected result 
M 4.3.5: Mediterranean extremes in RCM scenario runs summarised (AUTH, month 50)



	Work package number 
	4.4
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	CERFACS (6/6), CNRM (8/8), UREADMM (6/12), ECMWF (6/0), IFM-GEOMAR (3/0), CNRS-IPSL (2/9)


	Objectives 

Study the mechanisms to assess the regional features of climate change, including changes that may results from a modification of the patterns of natural variability.



	Description of work 
WP4.4: Sources of predictability in current and future climate

Task 4.4.b: Assess the role of snow and hydrology in the predictability of climate
CNRM will analyse the influence of the northern hemisphere snow cover on atmospheric predictability will be investigated in ensembles of atmospheric simulations using the ARPEGE-Climat model driven by observed SSTs. Analyse a set of dynamical seasonal hindcasts with relaxed versus free snow mass boundary conditions (or early spring initial conditions) in order to explore the impact of the northern hemisphere snow cover on atmospheric predictability.
Task 4.4.c: Assess the potential predictability of the North Atlantic region at interannual and decadal timescales
CERFACS will continue to investigate the links between intra-seasonal tropical waves and the occurrence of weather regimes in the extra-tropics, with a specific focus on the predictability aspects at intra-seasonal to seasonal time scales. These diagnostics could also be applied to the ENSEMBLES stream 2 simulations when they become available.

ECMWF will address the question of the sources of predictability on seasonal timescales. Experiments to study the impact of the boundary conditions (coupled atmosphere-ocean system versus atmospheric model forced with observed SSTs) for two cases of extreme climate over Europe will be carried out. ECMWF will analyse the physical processes leading to seasonal predictability for two recent extreme seasons over Europe: the exceptionally warm and dry summer 2003 and the cold winter 2005/2006.

IFM will continue the analysis of the predictability on seasonal to decadal time scales in the five member T106 runs. In particular, an analysis of perfect decadal predictability of extra-tropical storms and weather extreme will be carried out. Work on stratosphere-troposphere coupling will be completed.
UREADMM will complete analysis of the processes that give rise to decadal forecast skill in PREDICATE predictability experiments and will continue research to estimate empirical singular vectors for the Atlantic MOC
Task 4.4.e: Assess the representation of the Intraseasonal Variability (ISV) in the tropical region and its impact on the seasonal predictability
IPSL will assess the representation of the Intraseasonal Variability (ISV) in the tropical region and its impact on the seasonal predictability. To this end CNRS-IPSL will assess ENSEMBLE hindcasts using the set of diagnostic tools developed previously (WP5.3) on the basis of DEMETER hindcast ensemble integrations.



	Deliverables 
D4.4.2: Analysis of the processes that give rise to decadal forecast skill in PREDICATE predictability experiments (Month 42, UREADMM)

D4.4.3: Analysis of the impact of Intraseasonal Variability on the seasonal predictability in the Tropics (Month 42, IPSL) 

D4.4.4: Advances in the understanding of the physical processes underlying climate predictability at various time-scales: a synthesis of ENSEMBLE results (Month 60, CERFACS with all partners)
D4.4.5: A scientific report on the mechanisms for stratosphere troposphere coupling on the monthly timescale. (Month 60, IFM)



	Milestones and expected result 
M4.4.6 Assessment of the influence of the northern hemisphere snow cover on both extratropical (AO, NAO) and tropical (Indian monsoon) climate predictability at the seasonal timescale. (CNRM, month 48)

MM4.4  Improved estimates of the predictability of the climate system on seasonal, interannual, decadal and multidecadal timescales, including the influence of land surface anomalies and with a particular focus on the North Atlantic/European sector. (CERFACS, month 54)



RT5: Independent comprehensive evaluation of the ENSEMBLES simulation-prediction system against observations/analyses

	Work package number 
	5.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	INGV (0), KNMI (0), ECMWF (0), UNILIV (0)


	Objectives

Provide management and coordination of activities within RT5.




	Description of work 

WP5.0: Management of RT5

Task 5.0.5: Timely delivery of milestones, deliverables and progress reports and representation of RT5 at ENSEMBLES management meetings. 

Task 5.0.6: Maintenance of the RT5 website and contribution to the ENSEMBLES website with information such as location of data, contact details, progress reports, summaries of meetings and key scientific developments etc.

Task 5.0.7: Hold meetings jointly with other RTs to discuss the ENSEMBLES climate model evaluation strategy.




	Deliverables 



	Milestones and expected result




	Work package number 
	5.1
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	


	Objectives 

Production of daily gridded datasets for surface climate variables (max/min temperature, precipitation and surface air pressure) covering Europe for the greater part with a resolution high enough to capture extreme weather events and with attached information on data uncertainty.




	Description of work 

WP5.1: Development of daily high-resolution gridded observational datasets for Europe.
The work of WP5.1 has now been completed, apart from final delivery of D5.18.




	Deliverables 

D5.18 Daily gridded datasets for surface climate variables covering Europe for the greater part. (= Major Milestone 5.3 of ENSEMBLES) (Month 39, was 36)




	Milestones and expected result 

MM5.3: Daily gridded dataset available (see D5.18)



	Work package number 
	5.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	IPSL (9/19), INGV (0/0), UREADMM (8/0), MPIMET (0/0)


	Objectives 

Identification and documentation of systematic errors in model processes and assessment of model phenomena and key uncertainties in ESMs. Preparation of the report on systematic model biases, with a focus on the tropical regions.




	Description of work

Task 5.2.a: Evaluation of climate variability and teleconnections in the project models: Tropics:

During the next period 

IPSL

IPSL will continue the analyses of model systematic biases in the tropical regions by analysing the interanual variability in the two IPSL simulations differing by the convective cloud schemes. These simulations produce different ENSO behaviour in the Pacific ocean. The relationship with the mean climate and the role of differences in the surface fluxes will be highlighted. Also an evaluation of the heat fluxes in the Indian ocean, and the relationship between these fluxes and the characteristics of convection and of the upper ocean will be done. This will help understand differences between models. The results will be used in a next step to develop simple diagnosis to detect model systematic biases. 

IPSL will also collaborate with INGV to understand the development of the double ITCZ structure in coupled models. The role of IPSL will be to adapt the analysis performed on the eastern Pacific between the two versions of the IPSL model different by the convection schemes to the ENSEMBLES simulations. 

INGV

INGV will continue the evaluation of coupled models capability to reproduce the mechanisms governing the climate of the Indo-Pacific region. Particular attention will be devoted to the connection between model systematic errors and biases in the simulation of the tropical seasonal cycle and its main basic features.

Furthermore, INGV will continue its analysis of the capability of climate models to reproduce the mechanisms governing the variability in the Indian Ocean region and its teleconnections with the tropical Pacific and the Euro-Mediterranean region.

UREADMM

UREADMM will evaluate the coupled model performance for the Asian Summer Monsoon with particular reference to intraseasonal and interannual variability. A particular focus will be on the robustness of the ENSO-monsoon teleconnections and whether the models display decadal timescale variations in the strength of the teleconnection. Related to this UREADMM will also consider the ENSO characteristics of the Stream 2 models.

Task 5.2.b: Evaluation of climate variability and teleconnections in the project models: Extratropics:

INGV 

INGV will assess the ability of ENSEMBLES models to reproduce the climate and climate variability in the Euro-Mediterranena region and its relationship with the variability in the Tropics and in the Atlantic (e.g., NAO)

MPIMET

MPIMET will continue the analysis of effects of systematic errors in the stratospheric representation, as common in “low top” models, on the tropospheric climate, based on the experimental coupled and uncoupled simulations with identical tropospheres, but differently resolved stratospheres.

Task 5.2.d: Evaluation of climate variability and teleconnections in the project models: Feedbacks and clouds:

IPSL

IPSL will continue the analysis of the connection between surface fluxes and convection. Test will be made with the IPSL model to the representation of gustiness in convective regions, to analyse the impact on the representation of the west Pacific warm pool. The key diagnoses will be extended to the analyses of ENSEMBLES simulations where appropriate.



	Deliverables 

The last deliverables of the project will be provided slightly before the end (Month 56). This will prevent possible delays at the end of the project. 

D5.25: Understanding the double ITCZ in the eastern Pacific. (Month 56)

This deliverable will take the form of a peer reviewed publication 

D5.26: Model performance in the Indo Pacific sector. (Month 56)

This deliverable will take the form of a small report summarizing the major finding from the different groups. It will be based on the different publications using sensitivity experiments with individual models or intercomparisons of the ENSEMBLES simulations. Only stream 1 simulations will be considered, since stream 2 will be available late in the project.  It will not be possible to redo all analyses in time on stream 2 to be able to have a global view that allow cross analyses between the different diagnoses. 

D5.27: Provision of diagnostics to assess model performances with an emphasis on the tropical regions. (Month 56)

This deliverable will consist of a list a diagnoses that proved to be particularly efficient to analyse model systematic biases and that should be apply systematically on the different simulations by the modeling groups. The list will gather the description of the diagnosis, and the major publications that refer to it. 

D5.28: Effects of systematic biases in the stratosphere on the tropospheric climate. (Month 56)

This deliverable will report the results from the study of effects of systematic biases in the stratosphere on the tropospheric climate. The deliverable will describe changes in stratospheric wave mean-flow interaction, Brewer-Dobson circulation, Hadley circulation and tropospheric mean climate.



	Milestones and expected result 

MM5.4: Evaluation of the systematic error  of the ENSEMBLES models for the mean and the major variability patterns
MM5.5: Evaluation of forecast skill of seasonal-to-decadal scale impacts-models when driven with ENSEMBLES EPS.


	Work package number 
	5.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	ECMWF (7/1), IfM (5/0), CNRS-IPSL (0/0), METO-HC (2/2), CNRM (0/0), CERFACS (6/6), BMRC (0/0), KNMI (0/0), MeteoSwiss (0/4), UREADMM (0/0)


	Objectives 

Assessment of the actual and potential seasonal-to-decadal quality for the different elements of the multi-model ensemble prediction system using advanced methods to evaluate the different attributes of forecast quality (skill, resolution, reliability, etc.).


	Description of work 

WP5.3: Assessment of forecast quality.

Task 5.3.4: IfM will use the 5-member ensemble of high resolution 20th century atmospheric simulations being carried out in WP4.4 to assess the climate predictability in perfect-model mode over the European sector from the seasonal to decadal timescale. Tropical storms will be tracked and weather extremes indices will be computed. The perfect predictability of these and of the extra-topical storm (already available) will be computed. Decadal variability and predictability of ENSO teleconnections to the North-Atlantic sector will also be assessed (5-year Task 5.3j).

Task 5.3.6: The METO-HC suite of forecast quality assessment programs will carry on being upgraded to include more performance diagnostics and improved graphical display (5-year Task 5.3a).

Task 5.3.7: Based on an analysis of the modes of decadal variability in upper ocean heat content present in ocean reanalyses, CERFACS will investigate the predictability of these modes, with a focus on subtropical/tropical Atlantic and tropical Indian, using the Stream 2 decadal hindcasts.

Task 5.3.8: MeteoSwiss will continue the work on the formulation and verification of multi-model ensemble forecasts (5-year Task 5.3c).

Task 5.3.9: ECMWF will undertake a thorough forecast quality assessment of the Stream 2 seasonal-to-decadal simulations, comparing the three different approaches to model-error uncertainty (multi-model, stochastic physics and perturbed parameters). The reasons behind the relative benefit of each one of them will be investigated.


	Deliverables 

D5.19:  Scientific paper on the impact of the underestimation of Northern Hemisphere blocking in seasonal and climate change predictions of European winter precipitation (Month 42, leader ECMWF)

D5.24: Scientific publication on the mechanics of multi-model combination. The paper will investigate the reasons and conditions under which a multi-model is better than the individual single models (Month 54, leader MeteoSwiss).

D5.29: Forecast quality assessment of the seasonal-to-decadal Stream 2 hindcasts (Month 60, leader ECMWF, Joint deliverable with WP1.5).


	Milestones and expected result 



	Work package number 
	5.4
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	KNMI (25/6), UREADMM(0/0), FTS-STU(5/0), IWS-STU(5/0), ETH(7/0),UEA(10/0), NOA(11/0)


	Objectives 

Assessment of the amount of change in the occurrence of extremes in (gridded) observational and RCM data 




	Description of work 

WP5.4 work will be concentrated in project years 4 and 5 when new transient RCM simulations will be available from WP2B.1. Apart from transient simulations, ERA40-driven RCM simulations from RT3 will be assessed. 

Task 5.4.5 ( Task 5.4.b and part of Task 5.4.d in DoW): Objective classification of  circulation types causing extreme events and validation of RCM simulations regarding these critical circulation types.

IWS-STU will optimize the objective classification of circulation patterns (CPs) with respect to drought and low flow conditions for selected regions of the Rhine basin. FTS-STU will identify "critical" objective CPs related to observed droughts, low flow periods and heat waves for these regions. 

"Critical" CPs associated with floods (from the STARDEX project) and droughts within selected regions of the Rhine basin will be studied for selected transient RCM simulations for present-day conditions. IWS-STU will evaluate the statistical properties of the extreme indices selected in Task 5.4.a of the DoW and FTS-STU will analyze the statistical properties and changes of the objectively classified "critical" CPs in selected RCM simulations for present-day conditions and will compare these with the statistical properties of these quantities in observational data. IWS-STU will compare the biases with the simulated changes for future climate conditions. Once the stationarity of time series of critical CPs is tested in observational and RCM simulated data, it is also envisaged to gradually reduce (hence increase the resolution of) both the spatial and temporal scales and ascertain whether the consistency of Critical CPs is intact."
Task 5.4.6 (parts of Tasks 5.4.a, d and e in DoW): Preliminary evaluation of biases and changes of extremes in RCM data.

KNMI will study the extremes of precipitation for selected durations in a transient RCM run, using the Generalized Extreme Value (GEV) distribution. A first analysis of changes in the estimated GEV parameters will be presented and spatial pooling of extreme-value characteristics (see task 5.4.8) will be discussed. Use will be made of R-software developed by UREADMM. 

Task 5.4.7 (Task 5.4c in DoW) Reproduction of observed trends in heavy precipitation over the Alpine region by ERA40 driven RCMs.
The Alpine region constitutes one of the most ambitious test grounds for climate models, due to the small-scale variations of the climate and the various dynamical influences on the formation of heavy precipitation events. The southern Alpine slopes are among those European areas most prone to heavy precipitation. The region has experienced remarkable long-term changes both in mean precipitation and heavy precipitation with pronounced mesoscale variations. The ability of ERA40-driven RCMs to reproduce these long-term variations will provide a rigorous test on their capacities to predict changes in extreme precipitation. This test will be extended to the basin of the river Rhine, which flows from the Alps to the north.

Task 5.4.8 (parts of Tasks 5.4.a, d and e in DoW): Description of changes in regional extreme precipitation using spatial pooling techniques.

Due to the large year-to-year variability the likelihood of detecting a systematic change in precipitation extremes at a single grid point is quite small. This can be improved by spatial pooling of the estimates of extreme-value characteristics over neighbouring grid points or over all grid points in a region. Frei et al. (J. Geophys. Res., 2006) averaged the relative changes in the 5-year return values over all grid points in the region of interest. Fowler et al. (J. Hydrol., 2005) and Ekström et al. (J. Hydrol., 2005) considered the index-flood method. In the case of a GEV distribution, the latter implies that the shape parameter and coefficient of variation (CV) are constant over the region of interest. KNMI (in co-operation with Exeter University) will extend the index-flood method for application to the extremes from the transient RCM runs in WP2B.1 by allowing for trends in the GEV parameters. Deliverable D5.22 will give a detailed study of this approach for precipitation extremes for selected durations in the river Rhine basin. A broader application to the transient RCM runs in WP2B.1 will be given in a separate deliverable (Deliverable D5.30). The estimated GEV parameters will be compared with those for observational data where possible.

Task 5.4.9 (parts of Task 5.4.d in DoW) Comparison of extremes as measured by observed daily station data and gridded observed daily data (produced in WP5.1) and subsequent assessment of changes in extremes.
UEA will compare extremes (5 and 95th percentiles) in the original station data and the gridded observational data (daily precipitation totals and maximum and minimum temperatures) from WP5.1. The principal reason is to ensure that the gridding has not imparted any substantial biases to the extremes. It is unlikely that there will be any problems for temperature, but it is likely that for precipitation observed station extremes will have been reduced by the gridding process, despite attempts to maintain the observed number of wet days in the interpolation. Later work will assess changes in extremes over the period from 1951 for all four seasons and for the year, comparing with the various RCM integrations over the same time interval. Emphasis in the ENSEMBLES RCM integrations will be the simulations with ERA-40 and NCEP boundary forcing. Various indices of temperature and precipitation extremes will be examined following earlier work by Moberg et al. (J. Geophys. Res., 2006). This study examined a whole suite of indices and showed similar trends were evident at the 2/5/10 and 90/95/98th percentiles, hence our emphasis on the single percentile level of the 5th and 95th for temperature and the 95th for precipitation.

NOA will perform an evaluation of ENSEMBLES RCM data against observational datasets from Greek stations and against gridded observational data available from ENSEMBLES WP5.1 for the Eastern Mediterranean. Comparison of these datasets will be made using selected indices of extremes for temperature and precipitation. The main focus will be to identify strengths and weaknesses in RCM data in their ability to represent extremes.  Some examples of indices of extremes that can be used for the case study region of the Mediterranean are shown below:

Number of summer days per year i.e., number of days on which TMAX exceeds 25oC.

Number of hot days per year i.e., number of days on which TMAX exceeds 30oC

Number of heat wave days per year i.e., number of days on which TMAX exceeds 35oC

Number of tropical nights per year i.e., number of days when TMIN exceeds 20oC.

Number of days each year that TMAX exceeds the long-term 90th percentile. 

Number of very cold nights per year, TMIN below -5oC.

Number of frost nights per year, TMIN below 0oC.Start of first autumn frost

Finish of last spring frost

Number of days each year that TMAX is below the long-term 10th percentile.  

Number of days each year that TMIN is below the long-term 10th percentile.

Total  number of days in a year with rainfall >10mm

Total  number of days in a year with rainfall>20mm

Maximum length of dry spell in a year (days)

Maximum length of wet spell in a year (days)

Using these indices, grid cells that present differences in RCM data with observations will be identified. Physical explanations for these discrepancies will be researched based on specific topographical features of each location that is probably not possible to be represented in RCMs. Several RCMs will be compared with the gridded and station data and the ability of each RCM to represent specific extremes will be rated.  



	Deliverables 

D5.21: Preliminary evaluation of extremes in RCM data for selected European regions. (Month 45)

D5.22: Detailed study of the application of the index-flood method to precipitation extremes from a transient RCM run. (Month 50).

D5.23: Detailed comparison of extremes in daily station observations and in gridded daily data. (Month 50)

D5.30: Evaluation of precipitation extremes for selected transient RCM runs using spatial pooling over grid points. (Month 60)

D5.31: Evaluation of trends in extremes from 1951 to the present in gridded daily temperature data compared to EMSEMBLES RCM simulations (particularly those forced with ERA-40 and NCEP boundary conditions). (Month 60)

D5.32: Detailed study of heavy precipitation events in Alpine region and Rhine basin using ERA40 driven RCM. (Month 60)

D5.33: Scientific paper on the ability of different RCMs to represent extremes in the East Mediterranean. (Month 60)
D5.36: Optimization of the objective drought-CP-classification (Month 48)

D5.37: Validation of "critical" CPs associated with hydrological extremes (floods and droughts) and assessment of their changes in selected transient RCM simulations for selected regions of the Rhine basin (Month 60)



	Milestones and expected result 
M5.7: Extension of the index-flood method to transient climate model simulations available (Month 50).



	Work package number 
	5.5
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNILIV(10.5/0), UREADMM (0/0), ARPA-SIM (2/2), JRC-IPSC (3/3), METEOSWISS (0/0), LSE (1/2), IRI (0/1), EDF (0/2), DWD (inactive)


	Objectives 

The overall objective is the evaluation of the impacts models driven by downscaled reanalysis, other gridded datasets and probabilistic hindcasts over seasonal-to-decadal scales through the use of application specific verification data sets and reference forecasts.




	Description of work 

The tasks are not partner specific and a number of partners will contribute to each task.

Task 5.5.3 (updated and modified):

Seasonal application models will be run with reference forecasts e.g. ERA-40 reanalysis and downscaled reanalysis data for comparison and assessment of skill gain. The same procedure will be undertaken with ENSEMBLES (as they become available) and DEMETER integrations for comparison of the impact of downscaling on forecast skill at both Tier-2 and Tier-3 levels. 

Task 5.5.4 (updated and modified)

Seasonal EPS application models will be run with DEMETER and ENSEMBLES hindcasts (as they become available) to be Tier-2 validated against reference forecast runs (e.g. ERA-40) and be to Tier-3 validated against real world observations (where available). This task will provide interaction with WP5.3.

Task 5.5.5 

An introductory tutorial on the use of well calibrated (perfect) probabilistic forecasts in the health field. Tutorial materials to be made available to ENSEMBES team (LSE)

Task 5.5.6 

Collation of user validation data, where available, for use in Tier-3 validations.




	Deliverables 

D5.34: Report on verification scores used by ENSEMBLES seasonal application groups. (Month 54)

D5.35: Report on the impact of downscaling on forecast skill. (Month 58)



	Milestones and expected result 
M5.8: Report on skill of ENSEMBLES forecasts from application perceptive. (Month 58)



RT6: Assessments of impacts of climate change

	Work package number 
	6.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNILIV (0.0/1.0), SYKE (0.0/0.5), UNIVBRIS (0.0/0.5)


	Objectives 

Provide management and co-ordination of activities within RT6




	Description of work 

WP6.0: Management of RT6

Tasks 6.02 to 6.04 continue from months 37 to 60
Task 6.0.2: Progress reports will be produced to the schedule set out by the Project Co-ordinator.  

Task 6.0.3: Side meetings will be held at the ENSEMBLES project meetings in order to discuss research and review progress towards the deliverables.

Task 6.0.4: The participants of WP6.0 have formed a management committee which will meet at intervals of 9-12 months, and will be in close e-mail contact throughout.  

Task 6.0.5 Further development of the RT website will be undertaken and more comprehensive WP web sites will be produced




	Deliverables 




	Milestones and expected result 



	Work package number 
	6.1
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNIVBRIS (12/5), UREADMM (0/0), PIK (8/8), ULUND (4/4), METO-HC (5/5), CNRS-IPSL (?/?)


	Objectives
1. To provide versions of the LPJ model, the Hadley Centre land surface model (JULES) and the IPSL global dynamic vegetation model (Orchidee),  incorporating key features of human influence on ecosystems, including agriculture, irrigation, grazing and fire.

2. To benchmark the models—both offline, and where relevant within their respective GCM frameworks—against large-scale observational data sets for the 20th century.

3. Building on the ecosystem modelling and benchmarking work, to use the RT2a ensemble of climate model projections to provide a global risk analysis for the potential effects of climate change on ecosystem properties during the 21st century.


	Description of work 
Task 6.1.5: Evaluating online models (Hadley Centre, IPSL) against terrestrial observational data.  The RT2a ensemble will include “historical” time series of GCM outputs, including runs of the Hadley Centre and IPSL climate models with interactive (online) land-surface components. These models will produce outputs directly related to ecosystem processes such as net primary production, net ecosystem CO2 exchange and runoff. These outputs will be compared (within and between models) against the offline simulation results, and against the set of historical benchmarks already used for the historical offline runs of Orchidee, JULES and LPJ. This analysis will allow assessment of the extent to which a fully coupled (land-ocean-atmosphere) modellling approach can approximate the observed characteristics of the global carbon and water cycles.

Task 6.1.7 (remaining part): Initial fire model implementation in the IPSL model. The IPSL implementation of fire-vegetation interactions is currently being amended to include the SPITFIRE algorithm, developed originally for LPJ, into the Orchidee modelling framework.  This work will include offline testing of the coupled vegetation-fire dynamics

Task 6.1.8: Implementation of mammalian herbivory in the LPJ model. Building on practical scoping work by ULUND and theoretical work by UNIVBRIS, a further version of LPJ will be developed to include the interactions among vegetation, herbivory and fire (D6.xx).

Task 6.1.9: Risk analysis for climate change. The LPJ model (LPJmL) will be driven by climate change inputs from the RT2a ensemble. The analysis will use the methodology first designed by UNIVBRIS, with new metrics developed by PIK (for D6.12 and in subsequent work), to provide a parsimonious depiction of the impacts of different degrees of climate change on key properties of ecosystems worldwide. The analysis will include representative results from JULES and Orchidee to allow assessment of model dependence (D6.yy). 


	Deliverables 

D6.5 Global benchmarking of historical runs of LPJ, JULES and Orchidee (off-line) and the Hadley Centre and IPSL coupled models (on-line) against a variety of terrestrial data sets (by month 37, was 30). Request to delay on the grounds that RT2a Stream 2 ensemble, required for online model benchmarking, is not yet available. See PAR (UNIVBRIS).

D6.16 Version of LPJ including mammalian herbivory (by month 60).

D6.17 Global risk analysis for the impacts of climate change on key ecosystem properties (by month 54).

D6.18 Assessment of historical and projected future climate impacts simulated with fully coupled models (by month 60).



	Milestones and expected result 
M6.7 Global evaluation of on-line and off-line vegetation models (Month 36). Delay consequent on delay to RT2a Stream 2 ensemble

M6.10/MM6.1 Completion of setting up of input data from ENSEMBLES model experiments for impacts modelling (all WPs). Delivery of input data. (Month 36). Delay consequent on delay to RT2a Stream 2 ensemble
M6.11/MM 6.2 Completion of impact model calibration and validation (Month 36). Delay consequent on delay to RT2a Stream 2 ensemble

MM 6.3. Completion of offline biophysical and biogeochemical modelling. Delivery of offline modelling results (Month 48). Delay to month 54 to allow completion of new LPJ version including mammalian herbivory (D6.16)

MM 6.5 Completion of preliminary biophysical and biogeochemical online modelling (WP6.1).  Delivery of online modelling results (Month 60).




	Work package number 
	6.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	AU (formerly DIAS 2.75/2.75), DISAT(6/4), FMI(3/3), FUB(3.75/0.5), NOA(6/0), PAS(5.8/0), SMHI(2.55/2.55), SYKE(4.5/3), UEA(2/1), ULUND(0/0), UNIK(6/0), UREADMM(0.0/0.0)


	Objectives 

To select, calibrate and test impact models for use in estimating future risks of climate change

To undertake preliminary impact model sensitivity analysis and scenario runs to construct impact response surfaces and evaluate the impacts of extremes.

To define critical thresholds of impacts for relevant sectors and regions and obtain preliminary estimates of the likelihood of exceeding these thresholds using probabilistic information about future climate


	Description of work 

WP6.2: Linking impact models to probabilistic scenarios of climate change

Task 6.2.1 Preparation of impact models for scenario analysis (AU, DISAT, FUB, SMHI, UREADMM) (Completed)

Task 6.2.2 Collection of data for the calibration and testing of impact models and as reference data for model input (DISAT, FUB, ULUND, UREADMM) (Completed)

Task 6.2.3 Design of sensitivity analyses based on existing climate projections and some initial performance tests (FUB, SYKE, ULUND, UNIK) (Completed)

Task 6.2.4 Estimation of critical impacts thresholds for water resources based on historical drought and flood events (SMHI, UNIK) (Completed)

Task 6.2.5 Development of models for understanding and evaluating the impacts of extremes.  These models will operate within a probabilistic framework, incorporating where possible effects of adaptation and acclimatisation to climate change. (FUB, NOA, UEA, ULUND) (Ongoing)

Task 6.2.6 Analyses of arrival times of extremes based on long observed records. (UEA) (Ongoing)

Task 6.2.7 Development of a GIS environment within which impacts models will be developed and analyzed. (Completed)

Task 6.2.8: Construction of impact response surfaces for selected impact models of crops, soil carbon and nitrogen, and water resources (AU, DISAT, SMHI, SYKE, UNIK) (Ongoing)

Task 6.2.9: Preliminary scenario impacts and risk assessment from available climate projections for selected models of crops, runoff, permafrost, soils, (DISAT, FMI, SMHI, SYKE) (Completed)

Task 6.2.10: Preliminary evaluation of the impacts of extreme events using selected impact models for crops, human health, forest fire, forest damage, intense precipitation, drought, wind and temperature extremes from available climate projections (DISAT, FMI, FUB, NOA, PAS, UEA, ULUND, UREADMM) (Ongoing)

Task 6.2.11: Application of preliminary results from the Ensembles Prediction System to impact models for estimating risks of extremes and risks of impacts (SYKE and all partners) (Ongoing)

New Task 6.2.12: Compilation and analysis of final results and drafting of joint paper on the application of probabilistic climate projections for assessing risks of impacts in Europe

New Task 6.2.13: Compilation of final model results of the impacts of climate extremes, analysis of the uncertainties in estimates, and drafting of a joint paper on the impacts of projected changes in climate extremes on climate-sensitive sectors in Europe.




	Deliverables 

We propose to add 4 new deliverables in month 4 (D2B.28, joint deliverable with RT2B), month 54 (D6.14) and month 54 (D.6.15).

D6.13: Methodological report on the linking of preliminary probabilistic projections from the Ensemble Prediction System to impact models. Month 48
D6.14: Joint WP 6.2 paper on the use of probabilistic climate projections in assessing the risk of impacts in Europe. Month 54

D6.15 Assessing the uncertainty in projected changes in climate extremes and their impacts on the following sectors: health, forestry, flood risk, property damage, agriculture. Month 48

D6.19 Report on the assessment of changes in regional weather and climate and their impacts in East Mediterranean. Month 46 with RT2B.3




	Milestones and expected result 
We are still on schedule to achieve Milestone 6.14 and Major Milestone 6.4 (see DoW), but this progress is entirely contingent on the timely delivery of probabilistic projections from the ensemble climate forecasting system (RT2B).

M6.14: Completion of preliminary probabilistic assessments of climate change impacts using calibrated impact models: Month 42

MM6.4: Completion of probabilistic assessments of climate change impacts, and impacts at seasonal to decadal timescales for the core activities: crops, water resources, forests, energy, insurance and human health. (WP6.2 and 6.3). Month 48




	Work package number 
	6.3
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNILIV(20/0), UREADMM (0/0), ARPA-SIM (4/4), JRC-IPSC (4.6/4.6), METEOSWISS (0/7), LSE (11/3), IRI (0/2), EDF (0/2), DWD (inactive)


	Objectives 

Integration of seasonal-to-decadal application modelling within the ENSEMBLES EPS.  Continued research and development for methods that lead to maximising skill in the integrated modelling system. This final period sees the consolidation of work that has been ongoing with tasks continuing to make us of the new ENSEMBLES model data as it becomes available.




	Description of work 

Task 6.3.3 Assessment of downscaling and bias correction methodologies for seasonal integrations – downscaling in conjunction with RT2B

Task 6.3.4 Evaluation of ensemble weighting and/or other methodologies through the application of user models to increase integrated model skill (LSE to lead) 

Task 6.3.6 Seasonal weather risk community – Operational Seasonal and Climate Risk (OCSR) Workshop.  Additional OCSR workshops planned for years 4-5, with significant interaction with users. (LSE)

Task 6.3.7 (Development of Task 6.3.5) Use of pre-production seasonal to decadal data sets and production runs (when available) to allow integration of user application models in the ENSEMBLES integrations.




	Deliverables 

D6.20:  Scientific publication on the potential value of s2d data for the reinsurance sector, namely the European winter wind storm risk. (MeteoSwiss) M54

D6.21 Report on the forecast quality of seasonal predictions of malaria incidence in Botswana over the period 1982-2005. (IRI with WP5.3 ECMWF) M60

D6.22 Report on the quality of seasonal predictions of wheat yield and irrigation needs in Northern Italy (ARPA) M60




	Milestones and expected result 
M6.9 Integration of seasonal-to-decadal application models using pre-production ENSEMBLES seasonal to decadal hindcast (originally M30 but delayed until after Prague) 

MM6.4: Completion of probabilistic assessments of climate change impacts, and impacts at seasonal to decadal timescales for the core activities: crops, water resources, forests, energy, insurance and human health. (WP6.2 and 6.3). Month 48 as this is similar to M6.9 we need to discuss this one in Prague as there are issues with data..




RT7: Scenarios and Policy Implications

	Work package number 
	7.0
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	LSHTM (0.1), FEEM (0.3)


	Objectives 

Provide management and coordination of activities within RT7




	Description of work 

WP7.0: Management and liaison

Task 7.0.a: Fostering scientific collaboration between partners to ensure that RT7 delivers coherent scenarios.

Task 7.0.b: Ensuring that RT7 deliverables and milestones are provided on time, including provision of progress reports to the ENSEMBLES Project Coordinator.

Task 7.0.c: Representing RT7 at management meetings called by the ENSEMBLES Project Co-ordinator and organisation of internal RT7 meetings as required.

Task 7.0.d: Creating and maintaining an RT7 web site to provide key information and encourage liaison, and contributing to the ENSEMBLES external web site.




	Deliverables 




	Milestones and expected result 
MM7.7: Write-up completed (Month 60)


	Work package number 
	7.1
	Start date or starting event:
	

	Activity Type
	RTD

	Participant name (person-months)
	


	Objectives 

The work of WP7.1 has now been completed




	Description of work 




	Deliverables 




	Milestones and expected result 



	Work package number 
	7.2
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNI-HH (3), IIASA (2.02), FEEM (3.95), SMASH (2)



	Objectives 

To test the sensitivity of emissions and land use scenarios to the impacts of climate change.




	Description of work 

WP7.2: Testing the sensitivity of scenarios to climate change 

Task 7.2.a: Testing the sensitivity of scenarios of population growth to climate change.

Task 7.2.b: Developing a recursive-dynamic computable general equilibrium model with the appropriate specification for scenario generation and climate change impact testing.

Task 7.2.c: Extending the dynamics of the CGE with technological progress and education.

Task 7.2.d: Extending the specification of the energy sector of the CGE.

Task 7.2.e: Extending the land and water use sectors of the CGE.




	Deliverables 




	Milestones and expected result 

M7.3: Completion of the scenario sensitivity tests and delivery of the perturbed scenarios (Month 42, delayed)

MM7.5: Impact and interface models consistent with RT6, climate change scenarios consistent with RT2A  (Month 42, delayed).

MM7.6: Ensemble of climate-change-adjusted scenarios of emissions and land-use change by (Month 48).




	Work package number 
	7.3
	Start date or starting event:
	37

	Activity Type
	RTD

	Participant name (person-months)
	LSHTM


	Objectives 

To estimate health impacts of climate change and develop interface with the scenario-generating models.




	Description of work 

WP7.3: Health impacts 

Estimates of mortailty and morbidity impacts will be finalised and written up for publication.



	Deliverables 




	Milestones and expected result 
M7.4. Delivery of the climate change impacts of morbidity and mortality (month 37, originally month 18)




	Work package number 
	7.4
	Start date or starting event:
	Month 37

	Activity Type
	RTD

	Participant name (person-months)
	UNI-HH (3.25), FEEM (1), CICERO (1)


	Objectives 

To estimate economic impacts of climate change and develop interface with the scenario-generating models.




	Description of work 

WP7.4: Economic impacts 

Task 7.4.a: Estimating the impact of climate change on energy consumption; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a demand shock.

Task 7.4.b: Estimating the impact of climate change on energy production; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a productivity shock.

Task 7.4.c: Estimating the impact of climate change on water resources; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as productivity and supply shocks.

Task 7.4.d: Estimating the impact of climate change on tourism; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as a productivity shock.

Task 7.4.e: Estimating the impact of sea level rise; expressing the impacts as a function of vulnerability and exposure; disaggregating the impact to country and sector; expressing the impact as productivity and supply shocks.



	Deliverables 
D7.8 Scientific publication on the direct impact of climate change on regional labour productivity.



	Milestones and expected result 



RT8: Dissemination, education and training

	Work package number 
	8.0
	Start date or starting event:
	Month 37

	Activity Type
	Management

	Participant name (person-months)
	UNIGE (0.5/0), NOA (0.5/0)


	Objectives 

Management of the activities planned within RT8 in coordination with all other ENSEMBLES RTs.




	Description of work 

WP8.0: Management of RT8

Task 8.0.3: Timely delivery of milestones, deliverables and progress reports and representation of RT8 at ENSEMBLES management meetings will be ensured.




	Deliverables 



	Milestones and expected result 




	Work package number 
	8.1
	Start date or starting event:
	Month 37

	Activity Type
	Training

	Participant name (person-months)
	UEA (2/0), NOA (7/0), UNIGE (5/0)


	Objectives 

Dissemination and exchange of information regarding the status of research within the ENSEMBLES framework 



	Description of work 

WP8.1: Internet-based project dissemination and project publicity material.

Task 8.1c: Electronic newsletters, to be made available to project members for distribution to stakeholders and the wider research community.

Task 8.1f: Dissemination of information at a general level about climate change for the public understanding of science using advanced web techniques and the application of animations and visualisations. 




	Deliverables 

Targeted information sheets for various audiences, sorting the level of scientific information according to one of the following categories: science community, stakeholders, policymakers, general public (Original D8.3, due in month 12, now replaced with D8.3a and D8.3b):

D8.3a: Electronic newsletters for the ENSEMBLES community (Months 40, 48, 56)

D8.3b: targeted information sheets for the non-ENSEMBLES science and stakeholder community (months 42, 50, 58)

D8.4: Second and final draft of internet project “Public Understanding of Science” (Month 42, 54)




	Milestones and expected result 

ΜM8.1: Assessment of progress and quality of Internet-based information. Implementation of suggested modifications (Month 39, 58)

M8.3+M8.4: Internet web pages aimed at the general public, highlighting the advances in knowledge on climatic change, climate modelling, and the impacts of climatic change. Similar website at a more detailed (advanced) level for scientists from non-ENSEMBLES research groups.  Such websites would be updated each year to integrate new material emerging from ENSEMBLES-based research (months 42, 54).




	Work package number 
	8.2
	Start date or starting event:
	Month 37

	Activity Type
	Training

	Participant name (person-months)
	UEA (1/0), UNIGE (1.5/0), CLIMPACT (3)


	Objectives 

Publications to enable timely and durable exchange of information between ENSEMBLES members and a wider research community as well as the general public.




	Description of work 

WP8.2: Publications.  

Task 8.2a: Preparation of project publicity material, such as leaflets, posters, PowerPoint presentations; help in preparing press releases for the media in the various partner countries.

Task 8.2b: Preparation of information sheets and briefing notes, targeted at different audiences (general public; schools; universities; researchers; stakeholders and other end-users).

Task 8.2c: Promotion of climate and global change issues to the corporate sector through specific documents aimed at raising the awareness of private enterprise to such issues.

Task 8.2d: Publications of a more “policy-oriented” nature, aimed at providing bodies such as the IPCC (Intergovernmental Panel on Climate Change) and the UN Framework Convention on Climate Change with state-of-the-art information on climatic change and climate impacts.

Task 8.2e: Conference papers, disseminated either in electronic or hardcopy formats for ENSEMBLES participants who have presented work at conferences at the national, European, or international levels.

Task 8.2f: Coordination of at least one peer-reviewed special edition of a major scientific journal or book series by 2007 (at about the half-way point of the project) highlighting work by the ENSEMBLES community (i.e., an “ENSEMBLES Special Issue”) and a further special issue with the final results of ENSEMBLES by 2009/2010. Special issues for “Extreme Events” and “Impacts” will also be coordinated, based on results from ENSEMBLES RT4, RT5, and RT6 in particular, by 2008 at the latest, as these are likely to raise stakeholder interest and prepare for a Workshop with stakeholder participation by 2009 (as highlighted in the next section dedicated to WP8.3.




	Deliverables 

D8.6: Policy paper on greenhouse-gas emission scenarios for Europe (Month 42, was month 30)

D8.7: Cross-cutting publications in peer-reviewed book series (Month 48, was Month 30)




	Milestones and expected result 

MΜ8.2: Assessment of progress and quality of published material based on ENSEMBLES work. Implementation of suggested modifications (Month 48)




	Work package number 
	8.3
	Start date or starting event:
	Month 37

	Activity Type
	Training

	Participant name (person-months)
	UJF (4/0), NMA (3/3), NOA (4/0), UNIGE (7/0)


	Objectives 

Workshops to provide an adequate framework for ENSEMBLES partners to interact both within the community and with end-users and stakeholders.



	Description of work 

WP8.3: Workshops

Task 8.3.a: The workshop on “Climate change and desertification” will aim to address the causes and impacts of desertification. Particular attention will be given to the interaction between climatic, environmental and human factors, and the focus of the workshop will be on the scientific aspects of this issue, i.e., on the understanding of the processes at work, on the tools and techniques required to improve our knowledge, and on the best ways to communicate research findings to policy makers. The workshop on “Socio-economic drivers of climate change” which will take place in Paris, France will bring together scientists who are interested in the physical, environmental and socio-economic dimensions of climatic change. Another workshop is planned with a Mediterranean focus: “Climate change impacts and adaptation in the Mediterranean”, which  is hoped that this will help better integrate activities across research themes in ENSEMBLES project with stakeholders and end users.

Task 8.3.b: The European Research Course on Atmospheres will take place in January/ February 2008. ERCA is a course for thesis students, scientists and engineers from universities, public research institutes and private research or industrial organizations. It is a high level international course on the Physics and Chemistry of the atmosphere of the Earth, the climate system and climate change, atmospheric pollution at different scales and human dimensions of environmental changes. The course also covers other planets, satellites and objects of the solar system and beyond. It is designed as a multidisciplinary course with a wide diversity of subject matter. It provides an excellent opportunity for the participants to broaden their scientific horizons. The course also provides the ideal setting to interact and discuss research with lecturers who are leaders in their respective fields.  This is fostered by  poster sessions which will feature the  current research of the participants. The participants come both from the different European countries (Western   and Eastern Europe), and from non European countries (developed, emerging and developing countries).

Task 8.3.c: Specific course and workshop activities related to ENSEMBLES will also be proposed within existing forums, such as “ENSEMBLES foci” or “ENSEMBLES days” specifically dedicated to the consortium, in order to enhance the visibility of the consortium’s activities.




	Deliverables 

Workshop organization + reports (D8.8):

D8.8f:
Workshop + report on   Climate Change, Impacts and Adaptation in the Mediterranean (month 50) 

D8.8g:
Workshop + report on the Socio-Economic Drivers of Climatic Change (month 48)

D8.8h:
Workshop + report on Climate Change and Desertification: Monitoring, Modeling and Forecasting (month 37)

D8.8i: European Research Course on Atmospheres (ERCA) for PhD students (month 40-41)




	Milestones and expected result 

M8.7: Evaluation of workshop outputs. Improvements in inter-disciplinary exchange within the ENSEMBLES community (Month 58)

MM8.3: Based on one of the Workshops on cross-cutting issues within the ENSEMBLES community; assessment of the best manner in which to strengthen links between inter-disciplinary work packages (Month 54, was 48)


	Work package number 
	8.4
	Start date or starting event:
	Month 37

	Activity Type
	Training

	Participant name (person-months)
	ENS (), LGGE (), UNIGE (5/0), UNILIV (0/0), UBERN (5.5/1.5)


	Objectives 

PhD training activities and staff-exchange programs.




	Description of work 

WP8.4: PhD training and staff exchange. 

Task 8.4.a: ENSEMBLES-sponsored training activities aimed at PhD-level students will take place on an annual basis from 2005. These activities will allow confirmed lecturers within the ENSEMBLES community to provide state-of-the-art scientific knowledge and a hands-on approach to models and methodologies that these young scientists are likely to build upon in future years. They would have a typical “summer school” or “short course” structure, but will be devoted to the transfer of information emerging from dedicated ENSEMBLES research results. A course on an ENSEMBLES-related topic will be developed for postgraduate students using Smart Board technology, an electronic, interactive Whiteboard that allows interaction between the teacher and the students. The tactile screen can be used like a conventional whiteboard and is connected to a PC, so that all material written on the screen can be saved on the PC and distributed to the students electronically. 

Task 8.4.b: Staff and student-exchange programs to share inter-disciplinary approaches to complex problems arising from ENSEMBLES-generated research. These advanced-level students would have the label of “ENSEMBLES visiting scientists” and “ENSEMBLES exchange students” in order to highlight the thrust of the ENSEMBLES community in these exchanges. In order to enhance the possibilities for such exchanges, additional funding beyond that provided within ENSEMBLES will be required, and a variety of sources (e.g., Marie Curie fellowships) will be approached for finances.




	Deliverables 

ENSEMBLES short courses and PhD training schools (D8.9):

D8.9b: Short course on current state-of-the-art global and regional climate modelling approaches (postponed to month 48)

D8.9c: Training Module on “Climate Change and Health” for PhD students (Month 42)

D8.9d: Training Module on “air quality-climate interactions” for early career scientists and implementation using Smart Board technology (Month 59)

D8.10: Staff exchange programs: third call for ENSEMBLES mobility scholarships (Month 42)

D8.11: Mentor training (month 39)




	Milestones and expected result 

ΜM8.5: Report on PhD training schools and staff exchange programs, modification of concept if required (Month 36)

M8.8: Testing of training module on “air quality-climate interactions” using Smart Board technology during joint ACCENT/ENSEMBLES Next Generation Summit in Switzerland (month 46).




10. Ethical issues

This project is not thought likely to give rise to ethically sensitive issues. Nevertheless, we will continue to keep this aspect under review, and should any such issues arise in the future, they will be addressed and taken into account in due time.

Appendix A – Consortium description

A.1 Participants and consortium

The ENSEMBLES consortium contains Europe’s leading expertise on the science of climate change. For the first time this project brings together the very best scientists from the Earth System modelling community, the seasonal to decadal forecasting community, the regional climate modelling community, the climate scenarios and downscaling community, the climate science and validation community, the climate impacts community, the climate economics community and relevant experts in dissemination and training. Many of the partners have already successfully co-operated in a number of EU projects, within one or two of these communities, and have a well developed capacity to collaborate effectively and reach important scientific goals together. However, this project forms a unique opportunity to integrate these communities for the first time in order achieve major advances in the key science issues in climate variability and change.

The ENSEMBLES consortium also brings together a broad spectrum of governmental  departments, public institutes, international organisations, universities and industry. Although SMEs do not presently play a major role in the field of integrated climate change scenarios, strenuous efforts have been made for their inclusion in many parts of the project, for example, PAS in hydrology, FIC in objective interpretation of ensemble predictions, Weather Informatics and Warwick Norton in evaluating the utility of probabalistic forecasts and CLIMPACT in dissemination and training. Strenuous efforts have also been made to establish a geographically balanced consortium, including organisations from throughout the European Union and candidate countries. A small but select group of organisations from outside Europe have also been included in the consortium where they bring needed expertise to the project.  

The sections below describe each participating organisation. 



Partner 1 METO-HC

The Met Office is the UK national meteorological service, with large computing facilities and extensive activities in weather and ocean forecasting and in climate research and prediction. Detailed information on the activities of the Met Office are available via the internet at  http://www.metoffice.com/
The Hadley Centre is the climate research division of the Met Office, specialising in the development of General Circulation Models (GCMs) of the climate system, and in the use of these to predict the consequences of anthropogenic forcings (e.g. CO2 emissions, land-use change). As part of the Met Office, the Hadley Centre gains from the use of the “Unified Model” which is used for both numerical weather prediction (NWP) and climate modelling at regional and global scales. Hadley Centre staff have played a key part in each of the IPCC reports, and are at the leading edge of work on coupled ecosystem-climate modelling.

The Met Office has been and is involved in many European projects.  For example, the key scientists involved in RT6 are currently coordinating the CAMELS (i.e. Carbon Assimilation and Modelling of the European Land Surface)  FP5 project.  Previously they took part in PROMISE, also under FP5, and the FP4 project on “Climate and Land Degradation”.

Short CVs of key scientists involved

Dave Griggs – Director Hadley Centre for Climate Prediction and Research, Met Office, 

Dave Griggs has a BSc honours degree and a PhD from the University of Manchester Institute of Science and Technology (UMIST). After two years of atmospheric physics research at the University of Toronto, Canada and a further spell at UMIST he joined the UK Met Office in 1986. Posts he has held include Head of Sensor Development. and International Manager, with overall responsibility for management of international activities and development of international policy within the Met Office. In 1996 he was appointed as Head of the Intergovernmental Panel on Climate Change (IPCC) Working Group I (WGI), Technical Support Unit. In that position he was the editor of several Technical Papers, the IPCC Special Report on Aviation and the Global Atmosphere and the IPCC WGI Third Assessment Report. He was appointed as Director of the Hadley Centre in April 2001, with responsibilities that include directing and managing the Met Office’s climate research, seasonal forecasting, atmospheric dispersion and ocean forecasting activities. Dave was awarded the Vilho Vaisala award (World Meteorological Organization) in 1992.

Richard Betts is manager of the Land Ecosystems and Climate Impacts group in the Hadley Centre, and has eleven years of experience in the modelling of climate-vegetation feedbacks. His PhD thesis examined interactions between the atmosphere and terrestrial biosphere, and he has written numerous papers on the impacts of climate change on the biosphere and feedbacks to the atmosphere. He has published 2 lead-author papers in Nature, on the first global coupled climate-vegetation simulation under doubled CO2 (Betts et al 1997) and on a comparison of the carbon sequestration and surface albedo climate forcings associated with large-scale reforestation (Betts, 2000).

Peter Cox has thirteen years of experience in land-surface modelling for GCM applications. During this time he developed the “TRIFFID“  dynamic global vegetation model and led  work on the development of the “MOSES“ land-surface scheme, which is now used in all of the Met Office’s climate and NWP models. He was project manager for the climate-carbon cycle project at the Hadley Centre, which produced the first GCM predictions to include CO2 and vegetation as interactive elements (Cox et al., 2000). Since April 2002 Dr Cox has been Head of the Climate, Chemistry and Ecosystems team at the Hadley Centre, which consists of 17 scientific researchers devoted to the modelling of biogeochemical feedbacks on climate change.

Michael Davey has been working at the Met Office for 17 years, principally as the manager of the seasonal modelling and prediction group. He has worked on the DUACS, DICE, PROVOST and DEMETER projects, and is currently the coordinator of the EC ENACT project. He is active in seasonal forecasting working groups for CLIVAR and WMO.

Pip Gilbert has a BA Hons in Music from Southampton University.  She has worked in administration within Research and for senior managers at the Met Office for 7 years.
Chris Hewitt has a BSc honours degree from the University of Exeter and an MSc and a PhD from the University of Reading. He has been working at the Hadley Centre for 13 years. Most of his experience has been in climate modelling using GCMs, particularly to study climate sensitivity and past climate changes. He has been the lead scientist working on the FP5 projects EC-PMIP1, EC-PMIP2, SHIVA and MOTIF, and he is co-ordinating the Met Office’s current involvement in PRISM and future involvement in ENSEMBLES. Since 2002 he has been project manager of the Met Office’s Unified Model software infrastructure replacement project, and has been part of the Met Office ENSEMBLES team with the role of organising the completion of the Description of Work and the Contract Preparation Forms.

Dr Tim Johns is manager of the Global Coupled Modelling group in the Hadley Centre and has seventeen years of experience in global climate modelling since joining the Met Office in 1986. Since 2000 he has been project manager of the HadGEM1 development project which will soon deliver a new global environmental model for use in various configurations as a climate modelling tool and further development for high resolution studies and as a community model in the UK. He was also closely involved in developing, assessing and using earlier-generation Met Office coupled models (HadCM2 and HadCM3), and has written or co-authored eighteen papers in the field of climate modelling. His PhD and two years postdoctoral research was in numerical modelling of astrophysical fluid dynamics. 

Dr Richard Jones has worked at the Met Office’s Hadley Centre for Climate Prediction and Research where he developed its regional climate model and has subsequently managed the Hadley Centre’s extensive regional modelling programme. This programme provides state of the art regional climate modelling systems, analysis of regional climate change scenarios and advice on these as required under contracts for various UK government departments and international bodies. This involves provision of data and advice to the UK Climate Impacts Programme and to climate impacts and adaptation projects in India, China, southern Africa and central America, in addition to performing and guiding research into understanding climate processes and climate change.  Due to his many years of experience of regional climate modelling, he was a lead author of the Intergovernmental Panel on Climate Change Third Assessment Report on the science of climate change and is a member of a World Meteorological Organisation panel advising on the development of regional climate modelling. 

Mr James Murphy has worked in numerical prediction of weather and climate for the past 22 years. His research is documented in around 20 peer-reviewed publications.  He has worked on the simulation of the transient response to anthropogenically-forced climate change, using both global coupled atmosphere-ocean GCMs and regional climate models and also has  experience in ensemble prediction techniques, developed initially in extended range weather forecasting and now extended to climate prediction problems. This involves production of large ensembles of GCM projections designed to sample modelling uncertainties and development of a system for predicting climate on decadal time scales based on the use of a coupled GCM initialized from observations. Mr Murphy is currently Head of the Climate Prediction Group at the Hadley Centre.

Catherine Senior has 17 years experience in research into the simulation of climate and climate change. Her main research interests are in climate sensitivity and mechanisms of climate feedbacks, especially those related to clouds ,and has published more than 20 papers in refereed journals on these subjects.  She is the Manager of Climate Sensitivity which has 5 staff and involves managing DEFRA and GMR (Government Meteorological Research) contracts on climate sensitivity and clouds, radiation and climate. She has been involved in all of the scientific assessments of the Intergovernmental Panel on Climate Change (1990, 1992, 1995 and 2002) and was a lead author on the chapter on climate model projections in the third assessment report in 2002.

Dr. Peter Stott is theme manager of the Detection and Attribution theme at the Hadley Centre with 8 years' experience in this field. He is the lead author of a paper in Science on understanding 20th century temperature change (Stott et al, 2000) and a lead author of a paper in Nature on using past observations to quantify uncertainty in predictions of future climate change (Stott and Kettleborough, 2002). His recent work has included research into attributing regional scale climate change, including two published papers showing anthropogenic warming in North America and Europe (Stott, 2003, GRL; Karoly et al, 2003, Science).



Partner 2 Météo-France, Centre National de Recherches Météorologiques (CNRM)
The Centre National de Recherches Météorologiques (CNRM) of the French meteorological service (Météo-France) is the department responsible for conducting the largest part of the meteorological research activities and for coordinating research/development undertakings conducted within other departments. Primarily oriented towards the needs of public utility in the domain of meteorology, the research actions encompass the atmosphere, extending to, and including, closely related fields and boundaries, such as stratospheric ozone chemistry, upper ocean, physics and dynamics of the snow cover, surface hydrology etc. To carry out its missions, CNRM hosts approximately 225 permanent positions (one third being research scientists), and 45 students and visitors, working in specialized divisions. One of its divisions (GMGEC) is in charge of the physical processes for climate, ozone, long-range forecasting, climate evolution, development and management of the atmospheric climate model. The research is conducted in close cooperation, at the national level with atmospheric laboratories from other institutions and agencies (Universities, National Centre for Scientific Research CNRS - of which CNRM is also the “GAME” joint laboratory) and, at the international level, with many different foreign research laboratories. CNRM also tightly cooperates with the European Center for Medium-Range Weather Forecasts ECMWF (joint undertakings such as the development of new-generation atmospheric numerical simulation models). The climate model ARPEGE-Climat used for the project has been developed at CNRM and is the property of Meteo-France.

Key Personnel:

Jean-François Royer, team leader, senior scientist, has been working in the field of climate modelling since 1976, and has been head of the research team conducting climate simulations at CNRM since 1982. He has been principal investigator in charge of several former EC projects (SHIVA, CLAUS, PROMISE).  

Michel Déqué, team leader, senior scientist, has 15 years experience in climate simulation and has been head of the research team developing the climate version of ARPEGE-IFS for almost 10 years. He is part of the PRUDENCE EC project. 

Hervé Douville, is a senior scientist with 10 year of experience in land surface and climate modelling. He has contributed to several European (SHIVA, LSPCR, WAMP, PROMISE) and international (GSWP) projects. 

Pascal Marquet is a senior scientist who has 10 years experience in atmospheric modelling, and has worked with the climate version since 1995. He is also part of the PRUDENCE project, and has been involved with M. Déqué in previous international projects on regional modelling (RACCS, MERCURE). 

David Salas y Melia is a scientist with 3 year experience in sea-ice and coupled ocean-atmosphere modelling.

Samuel Somot is achieving a Ph. Doctorate in M. Déqué’s group.



Partner 3 CNRS-IPSL

The Institut Pierre-Simon-Laplace des Sciences de l'Environnement Global (IPSL) is a federation of six research laboratories working in the fields of climate, global environment and planetary atmospheres (LMD, LSCE, LODYC, SA, CETP, LPCM). Its aim is to improve collaboration between these laboratories and efficiency in inter-disciplinary research.  It has a strong partnership with LGGE. This project engages the "Pôle de modélisation" of IPSL, which corresponds to four teams respectively from Laboratoire de Météorologie Dynamique (LMD), Laboratoire des Sciences du Climat et de l'Environnement (LSCE), Laboratoire d’Océanographie Dynamique (LODYC) and Laboratoire de Glaciologie et de Géophysique de l’Environnement (LGGE).

The "pole de modelisation" coordinates different aspects of the IPSL Earth system model development and application, involving about 60 persons. Its scientific objective are the modelling of climate and the environment with emphasis on the following themes: variability of the coupled atmosphere/land/sea-ice system, natural or anthropogenic climate perturbations, atmosphere/chemistry interactions, land and ocean biochemical cycles, and the atmosphere, and impact of meso-scale processes on the global system. 

CNRS-IPSL will be involved in RT1, RT2, RT4, RT5 and RT6, CNRS-IPSL will co-coordinate RT4 and RT5.  The RT4 co-coordination will be lead by H. LeTreut (LMD), while the co-coordination of RT5 will be lead by P. Braconnot (LSCE).  P. Friedlingstein (LSCE) will lead the WP4.1 activity.

Hervé Le Treut is Directeur de Recherches (Senior Scientist) at CNRS, director of "Laboratoire of Meteorolgie dynamiques and  professor at Ecole Polytechnique. He has 20 years experience in climate modelling, with emphasis on cloud processes and climate sensitivity to radiative processes, with about 70 publications on those subjects. He has lead the development of global ocean/atmosphere coupled models in France and is a member of the Working Group on Coupled Models set out by WMO. He serves in several national and international panels. 

Jean-Louis Dufresne is 'Charge de Recherche' at CNRS, and has led a large part of the IPSL Coupled Model Development. His main research topics during this last 10 years are radiative transfer computation, model coupling and global climate studies.

Jean-Philippe Duvel is a senior scientist at the Laboratoire de Météorologie Dynamique  He was the PI of the international ScaRaB/Resurs satellite experiment for the measurement of the Earth Radiation Budget. He works also on Tropical Meteorology for many years and now focus his experimental and modelling work on the role of air-sea interaction in the Tropical Intraseasonal Oscillation of the convection. He is the PI for the VASCO experiment for the measurement of the intraseasonal modulation of the air-sea fluxes over the Indian Ocean and the French director of the Indo-French Centre for Environment and Climate (IFCEC).

Pierre Friedlingstein  is central in the biospheric modelling activity at LSCE and has 10 years research experience in the field of carbon cycle modelling and atmosphere-biosphere interaction at the global scale.  He was contributing author of the Carbon cycle chapter of the Climate Change 2001 IPCC Report and is a member of IGBP/GAIM.  He was involved in several FP5 projects

Pascale Braconnot has a large experience in coupled modeling. She coordinates the modeling pole at the "Institut Pierre Simon Laplace (Paris)".  She is a member of WCRP/CLIVAR working group on coupled model. She is involved in the coordination of the international Paleoclimate modeling intercomparison Project and coordinates a FP5 european projet MOTIF involving coupled simulations. 

Olivier Marti has a background in numerical methods, and manages a working group on computer science. He developed the first global version of the ocean model OPA, and the techniques to assess the model circulation using passive tracers (chlorofluorocarbons). He developed the IPSL-CM model with P. Braconnot. He works as consultant at the CEA about all subjects dealing with supercomputers. 

Nathalie de Noblet-Ducoudré is an expert on the modelling of the biosphere/atmosphere interface in general circulation models and participated in the PILPS intercomparison of land-surface schemes. She is currently working on the development and includion of more sophisticated land-surface packages, which explicitly include biogeochemical cycles, vegetation dynamics, and the dynamics of wetlands, in climate models. She is a member of the scientific committee of the "Programme National d’Etude de la Dynamique du climat" and coordinates the Extratropical Climates subproject of PMIP. 

Christophe Genthon is senior scientist (Directeur de Recherches) at CNRS, Laboratoire de glaciologie et Géophysique de l'Environnement where he heads the "Modern climate" team. He was involved in polar climate and ice modeling since joining LGGE in 1991, and has participated in more than 40 refereed publications. He has been involved in several FP5 

projects and has coordinated one.



Partner 4 Danish Meteorological Institute

DMI, the Danish Meteorological Institute, is the Danish national meteorological service, with extensive research interests in numerical weather prediction and climate variability on monthly to centennial time scales. The research department at DMI has about 80 employees and is organized in five divisions. The Climate Research Division, which is going to participate in the present project, currently consists of 12 scientists and 2 Ph.D. students. It has been involved in several EU supported projects on global and regional climate modelling relevant to the present application. The most relevant ongoing project is PRUDENCE (see http://www.dmi.dk/f+u/klima/prudence/, which is coordinated by DMI. 

The Climate Research Division at DMI has extensive experience in climate modelling. This includes geophysical applications (climatic sensitivity to external forcing, natural climate variability and seasonal prediction) as well as model development. Both the French ARPEGE-IFS and the German ECHAM5 state-of-the-art atmospheric GCMs are installed and running at DMI’s computer, as is the regional climate model HIRHAM which has been developed jointly by DMI and the Max Planck Institute for Meteorology. Recently DMI has set up a new global atmospheric climate model, DKC, which is based on the efficient dynamical core of ARPEGE/IFS and the highly advanced physical parameterisation of the ECHAM5 system. With DKC it is possible to perform long simulations at a horizontal resolution of T159. Both the regional model and the DKC will be used in ENSEMBLES. 

The two persons scientifically responsible and actively involved in the project are:

Dr. Jens Hesselbjerg Christensen (JHC) is Senior Advisor at the DMI. JHC has a long experience in the area of climate modelling and has published a considerable amount of scientific articles on the subject of climate change and climate modelling. Most recently he and Ole B. Christensen published a Letter in Nature on extreme precipitation in Europe in a warmer climate. JHC has been one of the key persons developing the regional climate model HIRHAM which will be used in ENSEMBLES. JHC has been involved in several EU-projects under the different framework programmes. Currently JHC is coordinating the ongoing project PRUDENCE under FP5. JHC will be coordinator of research theme RT2B in ENSEMBLES.

Dr. Eigil Kaas (EK) is head of the Climate Research Division at DMI. EK has a long experience in the areas of climate modelling, climate variability and climate change, and he has published a considerable amount of scientific articles on these subjects. EK has been involved in several EU-projects and has coordinated two projects, namely POTENTIALS and STOWASUS-2100, both under FP4. EK will be work package leader of WP2A.2 under RT2A in ENSEMBLES.



Partner 5 ECMWF

The European Centre for Medium-Range Weather Forecasts (ECMWF) is an international organisation supported by 24 European States. Its prime objectives are the operational production of analyses, medium-range forecasts of weather and ocean waves and seasonal forecasts as well as performing scientific and technical research directed to the improvement of these forecast systems. Furthermore, ECMWF manages a super-computer facility which provides resources for medium and extended-range forecasting research and computer modelling of the global weather atmosphere and ocean. ECMWF is organised into three departments: Research, Operations and Administration and employes approximately 150 full time staff together with a varying number of visiting scientists and consultants.

ECMWF's High Performance Computing Facility (HPCF) comprises two identical but independent IBM Cluster 1600 supercomputer systems. A large amount of data are produced and stored at ECMWF using a unique data handling facility comprising a family of IBM servers running AIX as well as a set of StorageTek and IBM Tape robots. In addition, there are several general purpose Unix servers: 2 IBM Nighthawk II servers running AIX 4.3 and 4 SGI Origin 2000 servers running IRIX 6.5. ECMWF makes available a proportion of its computing facilities to its Member States for their research and makes the data in its extensive archives available to outside bodies.

The following scientists will be involved in ENSEMBLES:

- Dr. Tim Palmer is Head of the Probability Forecasting and Diagnostics Division at ECMWF. He was coordinator of the EU Vth Framework Project DEMETER and of the IVth Framework Project PROVOST, a finalist for the EU Descartes Prize. Dr. Palmer serves on a number of international bodies including the CLIVAR Scientific Steering Group and was Lead Author of the IPCC Third Assessment Report. He was elected as a Fellow of the Royal Society in 2003. He has published more than 120 peer-reviewed scientific papers.

- Dr. Renate Hagedorn is Education Officer at ECMWF. Her research is mainly focused on the estimation of model uncertainty in ensemble forecasting using multi-model ensembles and stochastic physics. She obtained her doctoral degree at the University of Kiel (Germany) in 2000 and has worked at ECMWF since then on the EU-funded DEMETER project. She has published 3 peer-reviewed scientific papers.

- Dr. Francisco J. Doblas-Reyes is a consultant at ECMWF. He obtained his doctoral degree at the Universidad Complutense (Madrid, Spain) in 1996 and has worked at a number of different European research centres, including Meteo-France (Toulouse, France) and ECMWF since 2000. His research concerns atmospheric climate variability and the estimation of model uncertainty using multi-model ensembles. He has published more than 15 peer-reviewed scientific papers.



Partner 6 IIASA

The International Institute for Applied Systems Analysis (IIASA) is a non-governmental research organization sponsored by scientific organizations and located in Austria. The institute conducts interdisciplinary scientific studies on environmental, economic, technological and social issues in the context of human dimensions of global change. IIASA's objective is to bring together scientists from various countries and disciplines to conduct research in a setting that is nonpolitical and scientifically rigorous.  Because of its non-governmental status, IIASA is independent and can provide non-political and unbiased perspectives. This neutrality and impartiality is particularly valued by those utilizing Institute research findings

In their study of environmental, economic, technological, and social developments, IIASA researchers generate methods and tools useful to both decision makers and the scientific community. The work is based on original state-of-the-art methodology and analytical approaches linking a variety of natural and social science disciplines.  Since its inception in 1972, IIASA has been the site of successful international scientific collaboration in addressing areas of concern for all advanced societies, such as global climate change, energy, acid rain, food and agriculture and land-use change, forest decline, water resources, the social and economic implications of population change, risk and the theory and methods of systems analysis.  Researchers from three IIASA projects will collaborate with ENSEMBLES: the Environmentally Compatible Energy Strategies (ECS) Project, the Land-Use Change (LUC) Project, and the Population (POP) Project.

In particular, the ECS project has a history of important contributions to major international assessments of future energy demand, supply, and greenhouse gas emissions, including most recently the IPCC Special Report on Emissions Scenarios (SRES) and IPCC Working Group 3 chapters on emissions scenarios, as well as the Energy Modeling Forum.  The group plays a leading role in the assessment and global modeling of energy technology.  The LUC project has developed one of the few global models of food and agriculture, including a recent UN-commissioned study on Climate Change and Agricultural Vulnerability that served as an input to the Johannesburg World Summit on Sustainable Development.  LUC’s work has also featured prominently in IPCC Working Group 2 assessments of climate change impacts on agriculture.  IIASA’s POP project is currently the only institution that produces long-term global population projections besides the United Nations.  The POP project has played a leading role in the development of new probabilistic projection methodologies, and two of its global projections have appeared in Nature over the past 6 years.  Two of the three population projections underlying the IPCC SRES emissions scenarios were developed by the POP project, and it has recently developed a new set of scenarios for use by the Millennium Ecosystem Assessment.

Key Personnel

Keywan Riahi, ECS 

Keywan Riahi holds degrees (M.S. and Ph.D.) in mechanical engineering and industrial management from the Technical University of Graz. His main research interests are long-term patterns of technological change and economic development - in particular, the evolution of the energy system. He is currently the principal investigator of IIASA’s collaborative project with the Carnegie Mellon University on the long-term perspectives of carbon capture and sequestration technologies. He is also actively involved in several international modeling efforts, such as the Stanford-based Energy Modeling Forum (EMF-19, and EMF-21), and was a member of the ECS team contributing to the EC sponsored ACROPOLIS and SAPIENT projects.  He is the author of several scientific articles, and Lead Author of the Special Report on Emissions Scenarios of the Intergovernmental Panel on Climate Change (IPCC-SRES), the IPCC's Third Assessment Report (IPCC-TAR), and the forthcoming IPCC Special Report on CO2 Capture and Storage. 

Gerhard Totschnig, ECS

Gerhard Totschnig received his bachelor's degree in mathematics and his master's degree in physics from the University of Vienna and his doctorate (Ph.D.) in chemical engineering, fuel and environmental technology from the Vienna University of Technology, Austria. Before joining the ECS project at IIASA, he worked as senior researcher in the Reaction Engineering and Combustion Research Group (RE&C) at the Vienna University of Technology and as guest researcher at the Institute of Mechanical Engineering at Stanford University, USA. His recent research focuses on the estimation of the economic impact of possible imperfect implementations of the Kyoto Protocol. He his author of several scientific articles, and has filed two international patents. His research interests include energy-economic modeling and sustainable energy strategies. 

Günther Fischer, LUC

Günther Fischer received degrees in mathematics and in data/information processing from the Technical University, Vienna (1974) and joined IIASA’s Computer Science group in 1974. As a research scientist in IIASA’s Food and Agriculture Program, he was a member of the core group responsible for developing and applying IIASA’s Basic Linked System, a national/regional-level general equilibrium model of the world food systems. He was also a major contributor to IIASA’s studies on welfare implications of trade liberalisation in agriculture, on poverty and hunger, and on impacts of climate change on food production, consumption and trade. Since 1980 he has been collaborating with the United Nations Food and Agriculture Organisation (FAO) on the development, implementation and application of FAO's Agro-Ecological Zones (AEZ) methodology to national and regional resource appraisals, and he participated in several multinational research projects on climate change and world agriculture.

Dr. Francesco Tubiello, LUC

 Francesco Tubiello is an expert in climate change, agro-forestry systems, and the terrestrial carbon cycle. He currently holds a research faculty appointment at Columbia University and the NASA-Goddard Institute for Space Studies (GISS). His scientific interests include climate change and its impacts on agriculture; the effects of elevated CO2 on natural and managed ecosystems; and the dynamics of the terrestrial carbon cycle. Dr. Tubiello holds bachelor's and M.S. degrees in theoretical physics (University of Torino, 1989); and a M.S. degree in energetics (New York University, 1992). He received his Ph.D. in earth systems science at New York University (1995), specializing in mathematical models of the terrestrial carbon cycle and in plant photosynthesis. Dr. Tubiello's current research includes modeling the land surface within general circulation models (GCMs), especially focusing on managed agro-forestry regions; the impacts of extreme weather events on agricultural systems; and C-sequestration techniques in agro-forestry. He was a co-author of the "Agriculture" chapter of the U.S. National Assessment on the impacts of climate change and variability. He is an adviser to the Italian Ministry of the Environment on matters related to climate change.

Harrij T. van Velthuizen, LUC

Harrij van Velthuizen has over twenty years experience in applied land resources ecology. He was intensively involved in the development of FAO's Agro-Ecological Zones Methodology (AEZ) and its applications at country and regional levels in the fields of agriculture, forestry and livestock development planning. In this context, he was chief technical advisor of the FAO/UNDP Agro-ecological Zones Project of China. Since 1995, van Velthuizen has been working closely with the IIASA on applications of AEZ in Bangladesh, China, Kenya, Nigeria, and at the global level. He has been serving as land resources ecologist in a project concerned with "Utilization of Agro-ecological Zones Databases" at the Bangladesh Agricultural Research Council in Bangladesh, and in a project on "Environmental Information Systems Development" at the Soil Research Institute in Ghana.

Warren Sanderson, POP

Warren Sanderson is a Professor in the Departments of Economics and History at the State University of New York at Stony Brook in the U.S. and a Senior Research Scholar at the International Institute for Applied Systems Analysis in Austria.  He received a Ph.D. in Economics from Stanford University, and has held positions with Princeton University, the World Bank, and the National Bureau of Economic Research.  His research interests are in demographic economics, demography, and economic development, and he has published widely in leading journals including Population and Development Review, Nature, Demography, Mathematical Population Studies, and the Journal of Environmental Management.  He has also co-edited three books, and authored two books, on aspects of population, development, and environment.

Anne Goujon, POP

Anne Goujon is a demographer. She received her PhD in social and economic science from the University of Vienna in 2003 and her Master’s Degree in development economics from the University “La Sorbonne” in Paris in 1990. From 1991 to 1994, she occupied several positions within the development community, and in 1994 joined the World Population Project at the IIASA in Austria. Since 2002 she is also a researcher at the Vienna Institute of Demography (Austrian Academy of Sciences). Her research involves the development of population and education projections and she has produced global projections as well as analyses focusing on North Africa, the Middle Eastern countries, the Yucatan Peninsula, and Indian states.  Her work has appeared in Population and Development Review and other journals.



Partner 7 National Institute of Geophysics and Volcanology (INGV)

INGV is an independent organisation working under the supervision of the Italian Ministry of Education, University and Research (MIUR). INGV has been pursuing that aim both providing important contributions to basic geophysics and accomplishing duties for the community. INGV is divided into 2 administrative divisions and different Research Divisions. Each Division investigates in a specific research field, but many research activities are accomplished in collaboration. The Climate Dynamics Unit, which is part of the Division “Geomagnetism and Sciences of the Atmosphere, Climate and Environment”, is involved in this Project. This Unit is concentrated on the study, mainly through numerical simulations and theoretical studies, of the variability of the climate. In particular its areas of research are:

Study of climate variability from intraseasonal to decadal timescales, with special focus on the tropical variability and its impact on the North Atlantic/European region.

Study of the feasibility of global seasonal forecasts (3-6 months) by means of coupled models and ensemble simulations.

Estimation of ocean dynamics through data assimilation techniques.

Study of the Mediterranean Sea dynamics with numerical models.

Dissemination of weekly Mediterranean Sea forecasts.

Development of coupled marine ecological models for studies of short-term forecast and of the impacts of the climatic changes on the ecosystems.

Simulation and assessment of the climate changes due to anthropic effects over global and Mediterranean scales.

Air-sea interaction studies.

Technical-scientific support to the Italian Ministry for the Environment and Territory in the international environmental policies negotiations.

Key personnel

Principal investigator are Antonio Navarra, Simona Masina, Elisa Manzini, Marcello Vichi, Silvio Gualdi.



Partner 8 KNMI

The Royal Netherlands Meteorological Institute (KNMI) was established in 1854. KNMI has a long tradition in operational and scientific activities. KNMI is an agency of the Ministry of Transport, Public Works and Water Management. 

KNMI had approximately 500 employees. In its capacity as the National Centre for Information on Weather, Climate and Seismology it concentrates on fulfilling the following public tasks and responsibilities:

Weather forecasts and weather alerts, Climate monitoring, Collecting and providing meteorological data and the related infrastructure, Model development, Aviation meteorology, Scientific research, Public information.

Carrying out research is one of the tasks of KNMI as formulated in the Act on KNMI. The Explanatory Memorandum to this Act specifies research as: "research both on operational applications of information about geophysical phenomena in the atmosphere, at the earth's surface, and in the oceans (in relation, among other things, to its infrastructure) and on increasing the understanding of these phenomena". This research task is formalized in a long-term research programme and annual working plans. 

In the same Act, the KNMI Council is established. One of its main tasks is to monitor the scientific level of the Institute. 

Currently, scientific research at KNMI is divided into three categories:

Climate research, Seismology research, Meteorological research

CVs

Dr Adri Buishand (1949) has published on time series generation (Ph.D. thesis in 1977), detection of non-homogeneities and trends in time series data, spatial dependence, extreme value analysis, statistical analysis of climate model simulations, and climate change scenario production. Presently he leads a project on stochastic multi-site simulation of daily precipitation and temperature for the rivers Rhine and Meuse basins. He is also involved in the national Drought Study of the Netherlands and in the EU project SWURVE (Sustainable Water: Uncertainty, Risk and Vulnerability in Europe). Dr Buishand is a member of the Editorial Board of Extremes.

Dr Gerrit Burgers (1957) is head of KNMI Oceanographic Research since 2001.  He received a PhD in theoretical particle physics in 1985. In 1989 he joined KNMI. At KNMI, first he worked on the modelling of ocean waves.  In 1993 he switched to El Niño and climate variability research. His interests are the mechanisms and the predictability of climate variability, including data assimilation techniques. His work at KNMI resulted in some 20 peer-reviewed papers.  He is involved in the EU-sponsored projects ERA-40, ENACT and ENSEMBLES.

Dr Bart van den Hurk (1963) has a PhD degree (1996) in the area of land surface modelling for climate and weather prediction models. He has been involved in many national and international research projects focusing at 

Assimilation of satellite derived land surface properties in NWP-models;

Soil moisture assimilation using thermal and visible satellite data(coordinator of EU-project ELDAS)

Evaluation of land surface parameterisations in weather  and climate models, focusing at land surface hydrology (regular consultant for ECMWF)

Regional weather and climate forecast experiments (project leader KNMI-projectRegioKlim).

Prof. Gerbrand Komen is Head of the Climate and Seismology Department of KNMI, and professor in Climate Dynamics at the University of Utrecht. He is an expert in air/sea interaction and ocean waves. He published over 80 papers; he is (co-)author of several books on ocean waves. As chairman of the Wave Modelling (WAM) group he guided, jointly with Klaus Hasselmann, the successful development and implementation of a third generation ocean wave model. He participated in several EU projects and in the ECMWF reanalysis activities. From 1994 until 1997 he was Netherlands focal point for IPCC Working Group I. As coordinator of Euroclivar, a concerted action under the Fourth Framework Programme, he chaired the Euroclivar committee he was responsible for the formulation of the Euroclivar recommendations for Climate Variability and Predictability Research in Europe. In ENSEMBLES Gerbrand Komen will be an advisor to the Management Board in order to provide a close link with the EC FP5 PRISM project, whose infrastructure ENSEMBLES will utilise.

Dr ir Frank Selten (1965)  has a PhD degree (1995) in  the area of atmospheric dynamics. He has designed atmospheric models based on empirical patterns, co-developed a coupled climate model of intermediate complexity (ECBilt), worked on the theory of decadal climate fluctuations, transitions  between weather regimes, the application of adjoint techniques for climate sensitivity studies, the predictability of future climate change and changes in the probability of extreme events in a warming climate. As a visiting scientist, he has  worked at NCAR (USA), ICTP (Italy) and the University of Louvain La Neuve (Belgium).

Mr. Albert Klein Tank, who is based in the climatological division of KNMI, has worked on several projects that aim to improve the description of the climate of the Netherlands. He has also been involved in developing climate change scenarios for the national scale. At present, he is leading the European Climate Assessment & Dataset project (www.knmi.nl/samenw/eca) that joins over 40 meteorological services and research centres in Europe and the Mediterranean. This ECA&D project has proved to deliver high quality data sets and indices derived from daily surface data, which provide insights into changes in climate extremes. Its results are relevant for a wide range of users, and have been incorporated into IPCC TAR. Albert Klein Tank has recently been responsible for the compilation of WMOs 7th Global Climate System Review and will be leading this years WMO Statement on the Status of the Global Climate in 2003.



Partner 9 The University of Bristol, UNIVBRIS

The University of Bristol is a major research university and one of the most prestigious in the UK. It is a dynamic international community dedicated to learning, research and enterprise. It employs more than 1100 academic staff and ca 800 research staff. There are currently ca 10,500 undergraduate and ca 2,500 postgraduate students, drawn from over 100 countries and equally from men and women. 

The Department of Earth Sciences

The Department of Earth Sciences at Bristol is one of the most prominent Earth Science institutions in the UK, having been graded 5* (the highest possible grade) in all of the UK Research Assessment Exercises that have been conducted to date, as well as achieving the highest possible grading in the recent national assessment of teaching quality. The Department has 25 full-time academics, 24 postdoctoral fellows, 50 postgraduates and 8 support staff. Research interests range broadly across the Earth sciences from deep Earth processes, volcanology and palaeobiology to ice-core physics, isotope geochemistry and Earth system modelling. There are strong collaborative links with two other 5* Departments: the School of Chemistry (which includes excellent programmes in environmental geochemistry and atmospheric chemistry) and the School of Geography, especially its new activity (BRIDGE) devoted to climate modelling and palaeoclimates. Activities in Earth System Science in these three departments are connected through the Bristol Biogeochemistry Research Centre (BBRC), which provides both a forum for exchange of ideas and collaboration and a unique analytical facility deriving from a recent £2M investment in research infrastructure.

QUEST (Quantifying and Understanding the Earth SysTem) is a new UK-wide programme of the Natural Environment Research Council, expected to total approximately £25M over the next five years. The Department of Earth Sciences provides the base for the leadership and core team of QUEST. The programme aims to foster collaborative and interdisciplinary research to solve key Earth System Science problems in the fields of climate-carbon-cycle-chemistry coupling, Earth System history and dynamics, and the impacts and human dimensions of global environmental change. The programme will also initiate and support a series of groundbreaking international workshops, and focused strategic activities in Earth System Modelling and data synthesis.

Staff involved

I. Colin Prentice has previously been Professor of Plant Ecology at the University of Lund, Sweden, and Director of the Max Planck Institute for Biogeochemistry in Jena, Germany. In November 2003 he took up a new position as Professor of Earth System Science in the Department of Earth Sciences at Bristol, and simultaneously as the Leader of QUEST. Prof. Prentice has done pioneering work in global biogeographical and biogeochemical modelling, and was awarded the Milutin Milankovic medal of the European Geophysical Society in 2002 for his work on the interactions between the atmosphere and the terrestrial biosphere. He was co-ordinating lead author for “The carbon cycle and atmospheric CO2” in the IPCC Third Assessment Report, and wrote the ESF Forward Look chapter on the Global Carbon Cycle. He is co-chair of the IGBP task force on Global Analysis, Integration and Modelling (GAIM) and a member of the Scientific Committee of the International Geosphere-Biosphere Programme. He continues to lead the Lund-Potsdam-Jena (LPJ) consortium for terrestrial biosphere model development, and he is on the steering committee of the FP5 ATEAM project on the impacts of climate, CO2 and land-use changes on ecosystem goods and services.

Professor Prentice will be assisted in his conributions to ENSEMBLES by the members of the QUEST Core Team, who will comprise: a Deputy Leader (a senior environmental scientist at Reader or Professor level), a Science and Policy Officer (responsible for communication and liaison with stakeholders and policy researchers) and two postdoctoral research associates, who will be environmental scientists with excellent analytical and problem-solving skills. The core team will help to co-ordinate the programme and will carry out research on a variety of issues arising out of QUEST, emphasizing analytical, integrative and modelling activities. It is expected that the core team will have been recruited and be in post by September 2004.



Partner 10 MPIMET

The Max Planck Institute for Meteorology (MPIMET) (http://www.mpimet.mpg.de) was founded as an institute dedicated to fundamental climate research. The overall mission of the Max Planck Institute for Meteorology is to understand how chemical, physical, and biological processes, as well as human behaviour contribute to the dynamics of the Earth system, and specifically how they relate to global climate changes. The objectives of the institute are to undertake an analysis of the Earth's composition and dynamics, focusing on the interactive biological, chemical and physical processes that define Earth System dynamics, and more specifically to develop and use the appropriate tools to investigate the complexity of the Earth system, explain its natural variability, assess how the system is affected by changes in land-use, industrial development, urbanization, and other human-induced perturbations. Among these tools are advanced numerical models that simulate the behaviour of the atmosphere, the ocean, the cryosphere and the biosphere, and the interactions between these different components of the Earth's system. 

The Max Planck Institute develops state-of-the-art global climate models, including the different model components dealing with the atmosphere (ECHAM), ocean and sea ice (MPI-OM1), land surface, biosphere. These models account for biogeochemical proceses (MOZART, HAMOCC).  Regional models (REMO) are used to provide high resolution climate predictions in geographically limited areas.

The Max Planck Institute for Meteorology acts as the focal point of climate research in Germany since 25 years. It is contributing to integrated assessment studies and socio-economic/climate interactions. It has made major contributions to the analysis of a human influence on climate in detection and attribution studies. The Max Planck Institute is committed to develop a comprehensive Earth system model (ESM) in which the physical aspects of the climate system are coupled with biogeochemical cycles and make it available to the scientific community in Europe and elsewhere and to inform decision-makers and the public on questions related to Climate Change and Global Change.

Finally, The Max Planck Institute for Meteorology is managing an International Max Planck Research School (IMPRS) for Earth System Modeling, which hosts approximately 30 PhD students.

Short Description of Staff involved

                        Guy P. Brasseur was educated at the Free University of Brussels, Belgium where he earned two engineering degrees: one in physics (1971) and one in telecommunications and electronics (1974). He obtained his PhD degree at the same University, but completed the work at the Belgian Institute for Space Aeronomy.                         Brasseur is currently Director at the Max Planck Institute for Meteorology in Hamburg, Germany, where he also serves as Scientific Director of the German Climate Computer Center. In January 2002, Brasseur was appointed Chairman of the Scientific Committee of the IGBP. 

                           Brasseur's primary scientific interests include global change, chemistry-climate relations, biosphere-atmosphere interactions, climate change, stratospheric ozone depletion, global air pollution including tropospheric ozone, solar-terrestrial relations. He has authored or co-authored approximately 130 publications in the peer-reviewed literature, and has contributed to the publication of several books. He has led the development of complex models describing the formation and fate of chemical compounds in the stratosphere and troposphere. 



Daniela Jacob was educated at the Technical University Darmstadt, Germany where she studied meteorology. She obtained her PhD degree at the Universtiy of Hamburg in 1991 and spent the year 1992 at NCAR, Boulder, Colorado, as a visiting scientist.



Daniela Jacob is developing numerical mesoscale models for the atmosphere since more than 15 years. Her main interests are in the applicability of different physical parameterizations for scale dependent mesoscale phenomena and the investigations of flow simulations on the scale of a few kilometers up to a few thousand kilometers. She is leading the regional climate modeling activities at the Max-Planck-Institute for Meteorology in Hamburg, Germany, which encompass model development, coupling of different modeling systems, validation and applications.

EU projects

Programme for Integrated Earth System Model (PRISM)

Daniela Jacob:

Passed projects:

NEWBALTIC, and NEWBALTIC II, 

Numerical Studies of the Energy and Water Cycle of the Baltic Region

Coordination at MPIMET, Lennart Bengtsson

PEP 

Long Term Measurements and Modelling of Evaporation and Precipitation

Partner

SFINCS,

Implementation and Validation of Improved Flux Parameterizations in Climate and Weather Forecasting Models

partner

On-going projects: 

PRUNDENCE 

PRediction Uncertainties Describing EuropeaN Climate change and Effects, 

Partner,  www.prudence.dk

BALANCE

Global Change vulnerabilities in the Barents Region: Linking Arctic natural resources, climate change and economies

Partner 



Partner 11 National Observatory Of Athens (NOA) - Institute of Environmental Research and Sustainable Development (IERSD)

The Institute of Environmental Research and Sustainable Development (IERSD) is one of four institutes of the National Observatory of Athens (NOA), which is a National Research Centre. NOA is a public entity supervised by the Greek Secretariat of Research and Technology (GSRT). IERSD headquarters are located opposite the Acropolis near the Athens City centre. NOA is the oldest research centre in Greece, established in 1846 when the first meteorological observations commenced. IERSD’s aim is the promotion of Environmental, Meteorological and Climatological Science.

The basic facilities of the Institute include the following stations, laboratories and facilities:

a computing centre equipped with 4 HP-UX workstations and 25 Pentium PCs 

Laboratory of Atmospheric Pollution monitoring and modeling;

Laboratory of Atmospheric Chemistry monitoring and modeling;

a complete first class meteorological station;

a complete actinometric and atmospheric electricity station;

a portable air pollution evaluation unit.

The main areas, in which the Institute has been active, are:

Collection and processing of meteorological and climate Data

Participation in Environmental Research Programs

Communication of research results to the media and stakeholders

Compilation of national emissions inventories for greenhouse several gases

Operational modeling of weather forecasting

Operational indoor and outdoor air pollution monitoring

Global climate model processing and analysis

Atmospheric chemistry modeling

Climate change impacts studies

Detailed chemical analysis of atmospheric pollutants

Risk assessment and spatial GIS mapping of emissions and human activities

Expert and neural network systems for heating/cooling in buildings

Key persons of the Institute who will be involved in the ENSEMBLES project are:

Dr.Christos GIANNAKOPOULOS, PhD in Atmospheric Science Modelling University of Cambridge, UK, M.Sc. in Telematics University of Surrey, UK MSc in Meteorology, Athens University, BSc in Physics University of Athens. He currently works as a researcher at the National Observatory of Athens. He is the scientific coordinator of EU RTD project MICE (Modeling the Impacts of Climate Extremes), which seeks to identify the impacts of climate change on the occurrence of extreme events using statistical analysis. He has experience in the field of global chemical transport models and has participated in various projects such as MOZAIC (Measurements of Ozone by Airbus in-service aircraft) and WCRP (World Climate Research Program) for assessment of large scale atmospheric model performance. He also has a 2-year experience at JPMorgan Investment Bank in the City of London in modelling and pricing financial derivatives. He is the author of 12 peer-reviewed papers.

Dr. Evangelos Akylas, PhD in Atmospheric Physics University of Athens, M.Sc. in Environmental Physics and Meteorology University of Athens, BSc in Physics University of Athens. He currently works as a research associate at the National Observatory of Athens. He is currently involved in the scientific processing of EU RTD project MICE (Modeling the Impacts of Climate Extremes). He also has experience in the field of boundary layer meteorology as well as statistical analysis and forecasting. 

Dr. Basilis Psiloglou, PhD Atmospheric Physics, MSc. Environmental Physics, B.Sc. Mathematics, University of Athens. He is a research assossiate at the Institute of Environmental Research and Sustainable Development of the National Observatory of Athens since 1998. His current research topics of interest include GIS techniques for environmental management and risk assessment as well as statistical analysis of time series of meteorological and air pollution data. He is the author of 13 papers in international journals.



Partner 12 Rossby Centre of the SMHI.

SMHI, the Swedish Meteorological and Hydrological Institute, is a governmental institute under the auspices of the Swedish Ministry of the Environment. SMHI comprises expertise within the fields of meteorology, climatology, hydrology oceanography. The research unit includes some 55 scientists, divided into 5 groups: Meteorological analysis and forecasting, Atmospheric research, Oceanography, Hydrology, and Regional climate modelling; the Rossby Centre (RC). RC hosts 9 researchers and 2 system managers. They develop atmospheric, oceanic and hydrologic regional models and apply these in process studies, regional reanalyses and climate change projections, useful for impact studies relevant to e.g. hydropower, forestry, traffic and infrastructure planning. RC co-operates with the major European climate modelling centres. The main model tools include the regional atmospheric climate model (RCA), a process-oriented model for inland lake systems (PROBE), a high-resolution regional ocean model RCO and the hydrological model HBV. These components are run both individually, and as the coupled system RCAO. RC has been involved in regional model/parameterization projects PIRCS, PILPS and ARC-MIP and contributed to several EU-funded projects, including PRUDENCE, PRISM, ELDAS, GLIMPSE and CLIME. 

Short CVs of the key persons 

Markku Rummukainen. PhD in meteorology, University of Helsinki, 1997. Worked on stratospheric and tropospheric ozone topics in 1991-1997 at the Finnish Meteorological Institute and on global atmospheric chemistry modelling at the University of Oslo. Involved in related research campaigns and EU-projects within EASOE and SESAME. At the Rossby Centre since 1997, first working on the regional climate model development in 2000-2002, then as the program director of the SWEdish regional CLImate Modelling programme, SWECLIM, and since late 2002, as the Head of Rossby Centre. 

Phil Graham. PhD in Hydraulic Engineering, Royal Institute of Technology, Stockholm, 2000. MSc in Water Resources Planning and Management, Colorado State University, 1985. Currently the research hydrologist at the RC with focus on large-scale hydrological modelling for use in the evaluation of climate models, integrated into climate models and for off-line simulation of water resources. Previous research activities on dam safety and as consultant in hydrology/hydraulics modelling and water supply development in both USA and Africa. 

Erik Kjellström. Ph.D. in meteorology, Stockholm University, 1998. He has previously worked057  on chemical meteorology with studies concerning the atmospheric part of the sulphur and carbon cycles (EU-projects GLOMAC, SINDICATE within EUROTRAC and in EUROSIB). He has been at the Rossby Centre at SMHI since January 2003. His present work considers advanced evaluation of regional climate modelling experiments.

Anders Ullerstig. MSc in mathematics, University of Stockholm, 1967. He is the senior system manager at RC with more than 30 years of experience with atmospheric computer modelling and data management. His duties include the practical management of the regional model simulations, parallelization issues and technical aspects in coupled climate modeling.

Ulf Hansson. BSc in mathematics and computer science, Linköping University, 1978. Since then working with meteorology, climatology and air chemistry, at Stockholm University, ECMWF, Météo-France, LMD and MPI-meteorologie/DKRZ. Worked in EU-projects GLOMAC and SINDICATE within EUROTRAC, and in ECCN. At the RC since 1997 dealing with programming and data handling duties.



Partner 13 UEA University of East Anglia

The Climatic Research Unit (CRU), where the award will be held, is a research centre in the School of Environmental Sciences at the University of East Anglia in Norwich.  The School is one of the leading environmental science departments in the country and was graded 5*, the highest that could be attained, in the most recent Research Assessment Exercise.  At present, CRU is composed of around 20 research staff, and 15 postgraduate students.  Over the last 30 years, CRU has gained a worldwide reputation for the study of climate, climatic change, the impacts of climate change and applied climatology.  It has provided Lead Authors for all three of the IPCC Assessment Reports (Working Groups I and II).  Its annual research income, excluding studentships, averages around £800,000, of which around 20% is from the UK Research Councils (ESRC, NERC and EPSRC).  CRU has become extensively involved in the study of anthropogenically-induced climate change and is at the forefront of work in climate scenario development and downscaling and in impacts on sea level and socio-economic/technical activities.  

Jean Palutikof

Jean Palutikof is a Professor in the School of Environmental Sciences and Director (Internal Affairs) of the CRU.  Her research interests focus on climatic change impacts, and the application of climatic data to economic and planning issues.  She is currently co-ordinator of the EU-funded project ‘Modelling the Impacts of Climate Extremes’ (MICE) which uses model-based simulations of future climates to explore the impacts of extreme events on human activities and the natural environment.  She was recently successful in an application to the National Science Foundation led by Michigan State University on ‘An integrated analysis of regional land-climate interactions’.  She was a Lead Author in the Second and Third Assessments of IPCC Working Group II.  She is an author on more than 100 refereed scientific publications.

Clare Goodess

Clare Goodess is a Senior Research Associate in the CRU. She is the co-ordinator of the EU-funded STARDEX project.  The principal aims of STARDEX are to inter-compare and evaluate statistical and dynamical methods for downscaling from the general circulation model scale to the finer spatial scales required in many impact studies, and to use the more robust methods for constructing scenarios of extremes for selected European regions and Europe as a whole for the end of the century.  She is also the co-ordinator of a project funded by the UK Engineering and Physical Sciences Research Council (EPSRC) which is constructing specialist high-resolution scenarios for use by the other projects in the EPSRC/UKCIP initiative on Building Knowledge for a Changing Climate.  She has a long-running interest in climate change in the Mediterranean and worked with Jean Palutikof on the EU-funded MEDALUS projects.  

Phil Jones

Phil Jones is a Professor in the School of Environmental Sciences and is the external affairs Director of CRU at UEA.  He has wide experience in the analysis of climate data and produces the global temperature series, perhaps the most widely known series in climatology.  He has written extensively since the late 1970s and has had over 120 papers (as first author) published in peer-reviewed journals and books.  These cover diverse subjects such as climate change, climate change detection, past climates, downscaling and climate impact assessment in water resources. He is currently the co-ordinator of the EMULATE project (EVK2-CT-2002-00161) and a partner on four projects [STARDEX (EVK2-CT-2001-00115), SWURVE (EVK1-CT-2000-00075), HOLSMEER (EVK2-CT-2000-00060) and CLIWOC (EVK1-CT-2000-00090)]. He is currently on the editorial board of Climatic Change and a member of Europeae Academia.  He is on the joint CLIVAR/CCL Working Group in Climate Change Detection.



Partner 14 Information on the Department of Geosciences of the University of Fribourg

In recent years, the numerous environmental and economic problems related to human activities and demography have allowed Geography to move to the forefront of interdisciplinary science. The Department of Geosciences at the University of Fribourg is no exception to this evolution, and teaching and research activities here reflect the shift in interests from traditional, descriptive geography, to advanced approaches to studies in the realms of social and economic problems, and those related to the physical environment. Research and education currently comprises three main themes, namely social and economic geography. (land-use and urban planning; regional economic cooperation and development; national and international boundary theory), physical and environmental geography (biogeography, environmental impacts, geomorphology and lanscape, regional climatology and air pollution), and geomatics (geographical information systems (GIS), computer-assisted cartography, etc.).

More recently, climate and global change, and its environmental and socio-economic impacts, have become a major topic in the Institute, with a small core regional climate modeling group and associated researchers investigating climate impacts, with a particular focus on the study of environmental change in mountain regions. These topics are well suited to the inherently cross-disciplinary nature of climate and climate-impacts research.

The Department collaborates on both the national and international levels, as well as with government agencies. International contacts include the Max-Planck Institute for Meteorology (Hamburg, Germany), NOAA (Boulder, USA), the Joint Research Center of the European Union (Ispra, Italy), the IDRISI Project with Clark University (Worcester USA), Laboratoire de SURFACE University of Liège (Belgium), Laboratoire IMAGE et VILLE University of Strasbourg (France), University of Lille (France), countries with economies in transition (Hungary, Poland, Czech Republic), and developing countries (Cameroon, Morocco, Madagascar, Venezuela). The Department has been active in EU projects in the context of FP5, as well as the Swiss national research network on climatic change and its impacts (NCCR-Climate).

In the climate-relevant fields, a research and teaching agreement has been signed in 1999 between the Rectors of the University of Fribourg and the University of Quebec at Montreal to promote research collaboration and exchange of students interested in climate and atmospheric physics.

CV of Martin Beniston

Martin Beniston was appointed full professor and head of the Geography Department of the University of Fribourg, Switzerland, in October 1996. His education and training ranges from Environmental Sciences at the University of East Anglia, UK (BSc), Atmospheric Science at the University of Reading, UK (MSc), to a doctorate degree at the Laboratoire de Météorologie Dynamique (LMD), Ecole Normale Supérieure, Paris, France. He subsequently obtained his “Habilitation Degree” at the Swiss Federal Institute of Technology (ETH) in Zurich, Switzerland. Martin Beniston has worked in a number of climate-oriented research institutions, including the LMD in Paris, the Max-Planck-Institute for Meteorology in Hamburg, and ETH in Zurich. He was one of the vice-chairs of the “Impacts” working group during the IPCC Second Assessment Report process and Swiss member of the IPCC Bureau. He is a reviewer for a number of international journals, and sits on several national committees for the funding of climate relevant research in Europe and Canada, as well as for the EU Commission. He is the series editor of the book series “Advances in Global Change Research” (Kluwer publishers in The Netherlands), and organises the annual “Wengen Workshops on Global Change Research”. He is an elected member of the Academia Europea, the chairman of the Scientific Steering Committee of the Austrian Climate Program (AustroClim) and a member of the board of trustees of the WWF in Switzerland.



Partner 15 UniHH. Research unit Sustainability and Global Change, Centre for Marine and Climate Research, Hamburg University, Hamburg, Germany

The research unit Sustainability and Global Change was founded in the year 2000 with financial support of the Michael Otto Foundation for Environmental Protection. It is one of the six member institutes of the Centre for Marine and Climate Research (ZMK), an interdisciplinary centre of excellence focussing on earth system science, at Hamburg University. ZMK combines meteorology, oceanography, geophysics, biogeochemistry, marine biology, and environmental economics.

The research unit Sustainability and Global Change is devoted to multi-disciplinary research on human-induced environmental change that is either global in nature or pervasive across the world. Its research aims to further the understanding of sustainable development and its components environmental quality, economic efficiency and social equity. Current research foci are the economics of climate change, the economics of marine resources, and environment-economy modelling. The unit’s staff, twenty at the moment, offers courses in the economics of environmental resource management to students of  economics and of other disciplines.

Dr Richard S.J. Tol is the Michael Otto Professor of Sustainability and Global Change at the Centre for Marine and Climate Research, Hamburg University; a Principal Researcher at the Institute for Environmental Studies, Vrije Universiteit, Amsterdam; and an Adjunct Professor at the Center for Integrated Study of the Human Dimensions of Global Change, Carnegie Mellon University, Pittsburgh. He has 61 publications in learned journals and many other ones. An economist and statistician, his work focuses on climate change, particularly detection and attribution, impact and adaptation, integrated assessment modelling, and decision and policy analysis. He is an editor of Energy Economics and Environmental and Resource Economics. He has played an active role in international bodies such as the Stanford Energy Modeling Forum, the Intergovernmental Panel on Climate Change, and the European Forum on Integrated Environmental Assessment.



Partner 16 UREADMM

The University of Reading’s Departments of Meteorology and Agriculture (UREADMM) are top rated research departments with an international reputation in climate dynamics and statistics, and in climate and crop modelling. Within the Department of Meteorology, the NCAS Centre for Global Atmospheric Modelling (CGAM; http://www.cgam.nerc.ac.uk) is a leading research institute in climate variability, predictability and change which works closely with the Hadley Centre and provides the core, strategic programme in climate research for the UK academic community. CGAM has acted as coordinator for several EU projects (e.g. FP5 projects PREDICATE and PROMISE), and participated in many more.  It has worked closely with the Department of Agriculture in the development of a new approach to crop modelling which enables a more integrated methodology for studying the interaction between crops and climate. 

Prof. Julia Slingo is Director of CGAM and leader of the tropical group. Her interests lie in many aspects of climate variability in the Tropics, from diurnal up to interannual timescales, with a particular focus on the world's monsoon regions. Dr. Rowan Sutton is leader of the Atlantic-European climate group.  His interests lie in understanding the role of the Atlantic Ocean in the global climate system, and in the variability predictability of Atlantic Sector climate.  Dr. David Stephenson is a Reader in the Department of Meteorology and leader of the Climate Analysis Group. He is an internationally recognised expert in climate statistics with a particular interest in extremes. He is a leading PI in the FP5 PRUDENCE project. Dr. Tim Wheeler is a Reader in the Department of Agriculture and is the Director of the Plant Environment Laboratory. He has expertise in tropical annual crops and has been instrumental in developing the links between crop and climate modelling. 



Partner 17 ARPA-SIM

ARPA-SIM is the HydroMeteorological Service of the Public Regional Agency for Prevention and Environment (ARPA) of the Emilia-Romagna region (Northern Italy). The activities of ARPA-SIM cover a variety of areas: weather forecasting, climatology, agricultural and environmental meteorology, limited area modelling and hydrology. The Service is now entering its twentieth year of activity.

Professor Stefano Tibaldi is Director of ARPA-SIM. He was born in Bologna in 1949. He has held the following positions: Dottore in Fisica, University of Bologna; Research Fellow, Imperial College, London (1974-1976); Principal scientist, Head of Predictability Section, Research Department, ECMWF (1977-1987); and, Professor at Bologna University, Department of Physics and Environmental Sciences (1988-1996). He is now on leave as the head of ARPA-SIM. He was a member of the ECMWF Scientific Advisory Committee (1989-1997). He has over 70 scientific publications in international peer-reviewed journals. He is leader of several international projects (AMIP-Blocking, EU-Atmospheric Low Frequency Variability) and has contributed to the ACCORD project (ENV4-CT97-0530).

Carlo Cacciamani is responsible for the Operational Meteorological Area at ARPA-SIM. He was born in Ancona in 1958. He has held the following positions: Dottore in Fisica, University of Bologna; one year co-operation at Laboratory of Atmospheric Physics (FISBAT) of CNR in Bologna during ALPEX experiment (1982-1983). Since 1984 he has been working for the Regional Meteorological Service of Emilia-Romagna Region, now ARPA-SMR. His main activity is devoted to the study of mesoscale climatology in the Alpine area. Since 1995, he has been a member of the Co-ordination and Implementation Group (CIG) of the MAP programme and chairman of MAP Working Group on Climatology since 1996. He is co-author of several scientific publications and meeting presentations in the fields of mesoscale climatology and objective analysis for NWP models. He has also been involved in the ACCORD project (ENV4-CT97-0530).

Valentina Pavan has research experience in storm-track dynamics and large-scale circulation modelling and diagnosis. She obtained her PhD in Atmospheric and Oceanic Sciences from Princeton University in 1994. After that she completed a two year post-doctoral position at the University of Reading (Department of Meteorology). From 1996 to 2001 she worked at CINECA of Casalecchio di Reno (Bologna, see note) where she contributed, together with Dr Franco Molteni, first, to the European project PROVOST and later to the European project STOEC and to the international project CMIP. She’s been working at ARPA-SIM with a permanent position since 2001. 

Note: CINECA is a consortium established in 1969 by several Italian Universities and currently under the supervision of MURST (Ministry for University and Scientific and Technological Research). The Consortium is staffed with qualified personnel working on the development of computer solutions and support to the activity of several departments in the Ministry. 

Vittorio Marletto has been working as an agrometeorologist at ARPA-SIM since 1984. After completing a degree in Physics in Rome in 1982 he was in Holland at CABO research institute in 1983-1984, working on crop development and growth modelling. He actively participated to the DEMETER FP5 project in the years 2000-2003 and to many other national and international projects before. He is now vice-president of AIAM, the Italian agrometeorological association. In 2003 he got a degree in political science from the University of Bologna.



Partner 18 AUTH

AUTH specializes in topics related to climate change, climate variability, extreme events and scenarios, as well as in Environmental data collections, management and analysis, computer system operation and programming for research and applications. Key personnel include Prof. Panagiotis Maheras and Lecturer Elena Flocas

Prof. Maheras main field of expertise in topics related to climate change, climate variability and extreme events and scenarios. Prof. Maheras is the author of several papers in peer-reviewed journals on climate change, simulation of precipitation and scenarios, atmospheric circulation, extreme events and empirical or objective classification of circulation types in Mediterranean areas. He has worked as contractor on the ADVICE (ENV4-CT95-0129) and on the ACCORD (ENV4-CT97-0530), he is working on STARDEX (EVK2-CT-2001-00115). Professor Maheras was the President of the International Association of Climatology from 1994-2000 and the editor of the seven most recent volumes (Vols. 6-12) of the “Publications de l’ Association Internationale de Climatologie”

Elena Flocas is a Lecturer of the University of Athens and the main field of her work is the analysis and evaluation of meteorological data, the study of the characteristics of the climate and the investigation of extreme events using mesoscale atmospheric models She has participated in many national and international research projects especially funded from the European Community.



Partner 19 BMRC

The Bureau of Meteorology Research Centre (BMRC) is the research division of the National Meteorological Service in Australia. It is a world-leading centre for research into climate modelling and prediction. It has developed a state-of-the-art coupled model that is used for applications ranging in time scales from intra-seasonal to climate change. Key areas of research using the coupled model are: mechanisms and predictability of ENSO, mechanisms of climate variability in the Indian Ocean region, predictability of regional climate, decadal variability and climate change feedbacks. BMRC has particular expertise in the climate of the southern hemisphere and the Indo-Pacific region.

CV for Dr. Oscar Alves

University Education: PhD, University of Reading, U.K. 1991-1995. BSc (Hons), University of Liverpool, U. K., 1985-1988

Present Position: Senior scientist, Ocean and Marine Forecasting Group, BMRC, (from Sep’2000)

Main responsibility: Lead a research project concerned with dynamical seasonal prediction and to undertake research concerned with climate variability and predictability.

Main areas of interest:

Dynamical seasonal prediction

ENSO dynamics and predictability

Modes of intra-seasonal variability

Coupled modelling

Air/sea coupling

Ocean data assimilation

Convection parametrization

Previous Employment Details

Apr'99-Aug 2000
U.K  Met Office, acting head of FOAM (Forecasting Ocean Atmosphere Model) group.

Jun'95-Mar'99
ECMWF, Consultant Scientists, Seasonal Forecasting

Oct’88-May’95    U.K. Met Office, Scientist, FOAM group.

International Program Membership

Member of Asia Pacific Climate Network steering committee

Professional Associations

Fellow of the Royal Meteorological Society (U.K.)

Member of the Australian Meteorological and Oceanographic Society

Member of the American Meteorological Society (wef 1/1/2004)



Partner 20 CERFACS

CERFACS was established in 1987. CERFACS is one of the world's leading research institutes working on efficient algorithms for solving large scale scientific problems. This involves the evaluation of existing, and the development of new tools which exploit high-performance serial, vector and parallel computers. CERFACS, with 65 international researchers, ranging from experienced senior scientists to graduate students, has shown that in order to optimize the exploration of high performance computing, it is necessary to work in an interdisciplinary manner, involving the practitioner, the applied mathematician, the numerical analyst and the computer scientist.

CERFACS is headed by Jean-Claude André. The financial resources are provided in part by its members/partners which are a combination of industrial corporations, European, French and regional public institutions, the remaining financial support coming from grants and contracts from industry and from regional, French and European institutions.

Research at CERFACS is structured in specific projects, namely: Parallel Algorithms, Computational Fluid Dynamics, Climate Modelling and Global Change, Electromagnetism and Control, Image and Signal processing.

The CERFACS Climate Modelling and Global Change team was created in 1990 and is since 1998 part of the Centre National de la Recherche Scientifique (CNRS), as an associated research unit URA1875. The Climate Modelling and Global Change team conducts basic and applied research in the field of climate studies. The main objective is to make a significant contribution to the understanding and forecasting of the world's environment and climate on regional to global scales. The strategy strongly relies upon a dual approach based on theoretical and modelling studies as well as on the development of high-level software needed to address the various coupling issues arising in climate science. This is done through coordination and participation in national and international research programs, focusing on: 

Studies of global and regional climate variability from natural and anthropogenic origins using numerical models together with observations 

Studies of seasonal climate predictability , integrating the use of oceanic observations 

Data assimilation studies, including the development and validation of variational methods, applied to oceanography, chemistry and other related applications 

Development of the PALM software for data assimilation problems 

Development of the OASIS software for coupling Earth System Model components 

Key people involved in ENSEMBLES:

Dr. Philippe Rogel has been working at CERFACS since 1996, and is presently senior researcher. He defended a PhD thesis in 1995, based on work achieved at GRGS (now LEGOS) interpreting TP altimeter data for oceanography. At CERFACS within the “Climate modelling and global change team”, he developed data assimilation and seasonal prediction activities, of which he is in charge now. He participated in the design of the PALM data assimilation coupler, which is developed in the framework the MERCATOR project for operational oceanography. He participated in several European projects (FP4 AGORA, DUACS and GANES, FP5 DEMETER and ENACT). He has been participating in the “Groupe Mission MERCATOR” for three years, and in the Topex/Poseidon-Jason-1 Science Working Team since 1998. He is mainly involved in RT1, RT2A and RT5.

Dr. Laurent Terray has worked in the field of climate modelling for more than 10 years. He has worked on ENSO and modelling of the tropical Pacific Ocean as well as on anthropogenic climate change. He is now also interested in variability over the North Atlantic and Europe at seasonal to decadal timescales. He has coordinated for several years modelling research activities on this theme within the CLIVAR French program PNEDC (Programme National d'Etude de la Dynamique du Climat). He is also a member of the PNEDC scientific council. He has been involved in other European projects such as ACC, AGORA, SIDDACLICH and PREDICATE. He has also been the main developer of the OASIS coupler, which is now widely used in the climate community through the PRISM project. He is mainly involved in RT4.

Dr. Anthony Weaver is leader of the Ocean Data Assimilation project at CERFACS. He holds a D.Phil. (1994) in Atmospheric and Oceanic Physics from the University of Oxford. He has extensive experience in the field of ocean data assimilation. His interests in data assimilation include both theoretical and practical aspects involved in the implementation of operational systems. He has been the principal developer of a three- and four-dimensional variational assimilation system for the OPA OGCM. He is currently coordinator of a work-package on the development of global ocean data assimilation systems for the EC-funded ENACT project on Enhanced Ocean Data Assimilation and Climate Prediction. He is a current member of the CLIVAR Ocean Observations Panel. He is mainly involved in RT1.



Partner 21 CHMI

The Czech Hydromoteorological Institute (CHMI) is a central state institute of the Czech Republic governed by Ministry of Environment. The present-day organization of the Institute is based on three independent disciplines covered by the departments of meteorology, hydrology and air quality protection connected in the central body with seven regional offices provide comprehensive services along all of the Institute's activities. Among the objects of CHMI's activity belong:

process in an expert manner the results of observations, measurements and monitoring,

create and maintain data bases,

provide information on conditions, characteristics and regimes,

provide forecasts and warnings,

carry out and coordinate scientific and research activities.

under international agreements and pursuant to the membership of the Czech Republic in specialised UNO bodies and in programmes managed by UNO. 

CHMI carries out other tasks at both national and international levels, such as the National Climate Programme of the Czech Republic. CHMI hosted LACE activity for NWP for Central Europe using ALADIN and providing supercomputer resources.

Relevant to ENSEMBLES we are involved in two local projects dealing with the development of regional climate model for the Central Europe and other projects dealing with estimate of climate change impact in Czech Republic. In ENSEMBLES our participation is supposed on the further development of regional climate model with high resolution based on ALADIN NWP model and its realization together with CUNI and MeteoFrance in framework of RT3, running the necessary experiments etc. The participation as an ensemble member in validation experiments and validation work is supposed as well.

CVs (curriculum vitae) of the key person 

CV of Petr Štěpánek

EDUCATION:

 * 1993 – 1998: Physical Geography, Faculty of Science, Masaryk University, Brno

 * 1998 – 2003: Postgraduate studies, Faculty of Science, MU, Brno (Physical geography – specialization climatalogy and hydrology)

OCCUPATION: since 2001 climatologist at the Czech Hydrometeorological Institute

research: homogenization and climatological datasets processing (creation of own software package), time and spatial analysis of the series, climate change. 17 publications. 3 abroad stages.



Partner 22 CICERO

CICERO (Center for International Climate and Environmental Research – Oslo) was established by the Norwegian government in 1990 as an independent research foundation associated with the University of Oslo. 

CICERO’s foremost strength is its multi-disciplinary approach to climate change research. The Center has expertise in the natural sciences, economics, geography and political science. When the different research disciplines are combined, synergy is created that would not have occurred if each discipline had acted alone. It also allows CICERO to draw upon and synthesize research carried out by more specialized research centers. CICERO’s staff includes professors in the Departments of Political Science, Geophysics, and Chemistry at the University of Oslo. Several doctoral fellows are also associated with CICERO.

The multi-disciplinary research at CICERO concentrates on:

Design of policy tools.

International negotiations on climate agreements.

Global and regional climate and environmental effects from emissions of greenhouse gases.

Integrated assessment: looking at different types of environmental problems and abatement options within a common framework in order to arrive at cost-effective measures.

Indirect effects of emissions and feedback mechanisms in the climate system as a result of chemical processes in the atmosphere.

Key persons:

H Asbjørn Aaheim (Senior research fellow): Resource and energy economics, environmental economics, macroeconomics.

Has a Cand. oceon. degree in economics from the University of Oslo, 1978. Background from

Statistics Norway (1978 – 1993)  Division of Resource and Environmental Analysis (from 1981). From 1987 as research fellow. Head of Section of Resource Accounts and Energy Economics, 1988 - 1991. From 1993 he has been senior research fellow at CICERO. Member of CICERO’s board from 1996 to 1999. From 1997 to 1998, leader of the Economics-unit at CICERO.

Working Experience. Long experience with analyses of energy demand and, generally, within energy economics. Involved in resource accounting at an early stage in Statistics Norway, and did several critical assessments of “green accounting”. Took a particular interest in issues related to the appraisal of the national wealth and income from the extraction of natural resources. Most of the work at CICERO has been related to analyses of costs and benefits of climate policies. Lead Author of IPCCs Second Assessment report on the applicability of cost-benefit analysis of climate change. I have lead the development of integrated macroeconomic models to evaluate climate policies in the perspective of ancillary benefits and indirect, macroeconomic impacts of climate change. I have made several studies of optimal environmental policies under uncertainty, and of the aspects of sustainability in climate policy.

I give regularly courses in resource and environmental economics in Norwegian universities, and was responsible for introductory course in economics at the Institute for Mathematics, Univ. of Oslo in 2001. I also led a 1-week course in macroeconomics at Agricultural Univ. of China in Beijing in 2001, and gave a course in environmental economics for graduate students at Tsinghua Univ. in Beijing in 2002.



Partner 23 CLIMPACT SAS

CLIMPACT (http://www.climpact.com) is an SME according to EU definition, it was founded in January 2003 and it has a staff of 7, most of whom former researcher in meteorology, oceanography and climate science. CLIMPACT provides medium range and long term forecasts from national weather services tailored to clients needs for climate risk management. It acts also as logistic and commercial support for the dissemination of research products form public research institutions. CLIMPACT presently provides climate expertise to the banking and insurance sector for weather risk management related to financial products and insurance policies. CLIMPACT is now extending its offer to corporations in order to help them manage their exposure to climate hazards and fluctuations on daily, seasonal, interannual and decadal time scales. CLIMPACT was awarded two national prizes for innovation related enterprises and it has subsequently received support from the French ministry of research. With its academic roots, as well as its knowledge of the insurance and banking sector, CLIMPACT is in a privileged position to create a link between end-users and RTD performers in the project.

Remark : SAS is an abbreviation standing for “Société Anonyme Simplifiée” (as Ltd in UK) 



Partner 24 CNR.ISAC

The Institute of Atmospheric Sciences and Climate (ISAC) http://www.isac.cnr.it is part of the National Research Council (CNR) and conducts pure and applied research on atmospheric sciences and the climate system. The mission within CNR is to improve our knowledge of the atmospheric and climate processes of the planet Earth and at the same time to produce results directly transferable to the Italian society and generally beyond the national borders. 

The Institute strives to improve the overall quality of Italian science in the field by intensifying national and international collaborations, contributing to and coordinating top-level science projects, and participating to the management of the activities of international organizations through its scientists. 

ISAC's scientists are urged to disseminate research results as widely as possible. A top concern is to increase the public awareness of atmospheric and climate science impacts on the society at large. Results and visions from the research are meant to be of substantial help to decision makers in several fields from weather forecasting to risk management, from climate change to sustainable development.

Specific mission objectives are represented by the four divisions that are oriented towards exerting a possibly unified research effort on the atmosphere and climate through dynamic meteorology, climate change studies, Earth observations, and investigation of atmospheric processes. Numerical modelling, laboratory and field experiments, remote sensing and development of novel instrumentation are the natural means to fulfil the institutional commitments.

Dr. Susanna Corti (PI) is a staff scientist at ISAC since 2002. She spent the previous five years at  CINECA  where she has contributed to a number of EU-funded projects on climate research. From December 1993 to February 1996 she worked both at ECMWF as consultant and at the University of Bologna within a EU-funded project. In 1993 she obtained the Doctorate in Physics at the University of Bologna with a thesis on low and ultra-low frequency atmospheric variability. She as published several paper atmospheric predictability and flow regimes, seasonal forecasting, diagnosis of low-frequency variability and systematic errors in A-OGCM integrations, frequency of atmospheric regimes on the interdecadal time-scale and large scale monsoon circulation. 

Dr. Maurizio Fantini is a researcher at the Institute of Atmospheric Sciences and Climate (ISAC-CNR) of the National Research Council. After his Ph.D. in Meteorology (MIT, 1988) he has published several papers in international journals on meso- and large-scale atmospheric dynamics. He has been a participant in previous European (ANOMALIA, HERA) and national (SINAPSI, PNRA) projects. Current research interests include the role of non-adiabatic processes in large scale atmospheric dynamics and the forcing of the general circulation.



Partner 25 Charles University of Prague (CUNI)

The participating Department of Meteorology and Environment Protection is a part of Charles University of Prague and established in 1990 at Faculty of Mathematics and Physics, when former Department of Geophysics and Meteorology was splitted. The research and teaching programme is based on four basic themes: (1) dynamic meteorology and numerical weather prediction, (2) climate variability and climate change impacts, (3) boundary layer meteorology, transport and chemistry of air pollution, (4) ozone and global circulation. The department provides full education in meteorology and climatology at all levels, from bachelor up to doctoral students.

Research projects cover all above mentioned topics. The scientific staff consists of one full professor, three associate professors, two assistant professors, there are also two other associate professors engaged on partial job and many doctoral students. During last year about 20 students on all levels studied and worked in the Department.

The team from Charles University in Prague have expertise in a range of climate-related research topics including regional climate modelling, some physical parameterizations and statistical evaluation of the reliability, sensitivity and uncertainty of model results comparing both with gridded climatology and station data. CUNI has participated and coordinated in several EU, international and national projects, respectively. In addition, it has provided numerous consultations to local and national governmental authorities and organizations in its field of expertise.

In this project, CUNI will take part closely together with the team from CHMI, our expertise is mainly in model development and running, CHMI will cover running of the model on their supercomputer facility and results analysis and evaluation. In adaptation and further developing of RCM ALADIN-CLIMATE close collaboration with other participating groups from MeteoFrance and ICTP is supposed based on previous contacts and cooperation on the development of NWP model ALADIN and usage of RegCM, respectively.

Key person: 

RNDr. Tomas Halenka, CSc., born 1959, Hlinsko, Czech Republic. RNDr. degree in Meteorology (NWP), Charles University in Prague, 1984, postgraduate study, researcher on Dept. of Meteorology and Geophysics, CSc. Degree in Meteorology, 1994, assistant professor on Dept. of Meteorology and Environment Protection, Fac. of Math. and Physics, Charles University, till now.

Experience and expertise in numerical modelling of the atmosphere, dynamic meteorology, climate dynamics and global circulation, stratosphere, ozone, lectures on NWP, Dynamic Meteorology, Meteorological Instruments and Observation, Dynamics of the System Ocean-Atmosphere, supervisor of many diploma and doctoral student. Participation and coordination in several EU, international and national projects, respectively. Regular associate of ICTP, chairman of Prague local chapter of Czech Meteorological Society, chairman of educational committee and Council Member of EMS.



Partner 26 Danish Institute of Agricultural Sciences (DIAS)

DIAS is a state authorised research institution under the Ministry of Food, Agriculture and Fisheries. With approximately 1000 employees of which about 770 are R&D personnel, DIAS is one of the largest research institutions in Denmark. The research is organised in 9 research departments located in 4 centres: Research Centre Foulum; Research Centre Bygholm, Research Centre Aarslev and Research Centre Flakkebjerg. 

DIAS is internationally recognised for its research within animal husbandry, agricultural and horticultural plant production, agricultural engineering, agricultural systems, environment, biotechnology, risk assessment, animal behaviour and welfare, food quality and safety. Integrating all these research disciplines enables DIAS to embrace a wide range of agricultural and agro-environmental areas and to apply both discipline and holistic approaches within these areas. DIAS also hosts major Danish research centres without walls: Research Centre for Organic Farming (DARCOF) and the Centre for Production and Health Management in Animal Husbandry  (CEPROS). DIAS is a highly experienced partner in international projects and has successfully participated  and co-ordinated many EU projects under the EU Framework Programmes.

The Department of Agroecology focuses on research on the interaction between soils, crop production and environment. The department works at all scales from detailed experimental studies of the soil-root environment to regional, national and continental analysis using GIS and modelling.

Curriculum vitae for res. prof. Jørgen E. Olesen

Jørgen E. Olesen was involved in initiating research on agrometeorology in Denmark (1984-85). He has lead several interdisciplinary projects, including projects on integrated wheat production (1992-97), application of remote sensing and GIS in agriculture (1994-97), and development of a whole-farm simulation model (1997-1999). He has participated in three EU projects on the effect of climate change on agriculture (EPOCH, CLAIRE and CLIVARA) and also contributed as an author to the third IPCC assessment report. He has participated in EU concerted actions on climate change, including ECLAT and ACACIA. He currently participates in three EU projects (MIDAIR, PRUDENCE and GREENGRASS) on organic farming, greenhouse gas emissions and climate change. He is also co-ordinator of all experimental units for organic farming research in Denmark, and is involved in several other ongoing research projects on organic farming. He participates in COST action 627, where he coordinates WP4 on scenarios and policy implications. He is member of the editorial advisory board of European Journal of Agronomy, and chairman of the Crop Science section of Nordic Association of Agricultural Scientists. He has published 45 papers in international scientific journals, 85 papers at conferences and 103 in reports and technical letters.



Partner 27 DISAT-UNIFI

The Department of Agronomy and Land Management (DISAT) of the University of Florence in the last decade has focussed its research activities on agronomic practices, crop management, environmental monitoring and ecophysiology. DISAT has wide international experience of participating in projects funded by international institutions (EU, FAO, etc.). Within these projects its research staff has been engaged in experimental and modelling activities to investigate climate change impact on agricultural systems and has published a number of papers on this subject. In particular, DISAT was involved in the following projects funded by EC: CLAIRE, Contract EV5V-CT93-0294, 206-220; RESMEDES, Contract ENV4-CT95-0094; CLIVARA, Contract ENV4-CT95-0154; ACACIA, Contract ENV4-CT97-0531; CHIP, Contract ENV4-CT97-0489.

CV

Marco Bindi was born in Florence, Italy on the 23 June 1961. He got the degree in Agricultural Sciences at Florence University in 1988. In 1993 he discussed the PhD thesis on " Agrometeorology of forage crops". Since the 1998 he started to collaborate with the Dept. of Agronomy and Crop Science- University of Florence and the Research Institute IATA-National Research Council carrying out research in the field of the estimation of meteorological parameters (such as global, diffuse and direct solar radiation), the simulation of crop growth and the effect of climate change on natural and agricultural ecosystems. Within these activities, he was involved as scientific responsible in national (FENAGRI, MURST ex. 40% and 60%) and European Union (EPOCH, MANARA, CLAIRE, CLIVARA, CHIP). From the 1993 to 1995 he got a contract as junior researcher at IATA-CNR. Since December 1995 he works as researcher scientist at the Dept. of Agronomy and Land Management-University of Florence. In 1997 he won a two-months fellowship of CNR for a stage at the University of Florida, UK. He is author of several papers on refereed national and international journals dealing with agrometeorology, crop modelling, climate change, environmental physiology and remote sensing (40 papers).



Partner 29 DWD The Deutscher Wetterdienst

The Deutscher Wetterdienst (DWD), which was founded in 1952, is as National Meteorological Service of the Federal Republic of Germany responsible for providing services for the protection of life and property in the form of weather and climate information. This is the core task of the DWD and includes the meteorological safeguarding of aviation and marine shipping and the warning of meteorological events that could endanger public safety and order. The DWD, however, also has other important tasks such as the provision of services to the Federation, the Laender, and the institutions administering justice, as well as the fulfilment of international commitments entered into by the Federal Republic of Germany. The DWD thus co-ordinates the meteorological interests of Germany on a national level in close agreement with the Federal Government and represents the Government in intergovernmental and international organisations. These tasks are embodied in the Law on the Deutscher Wetterdienst from 10 September 1998.

The spectrum of tasks of the DWD is wide. There is hardly anyone who is not interested in weather and hardly any area of our lives not affected by weather. The DWD records, analyses and monitors the physical and chemical processes in our atmosphere and is in the position to answer any questions concerned with weather and climate. The DWD holds information on all meteorological occurrences and offers an extensive range of services for the general public as well as for customers interested in specific meteorological information. 

In its role as National Meteorological Service, the DWD is also a provider of scientific and technical services and a competent and reliable partner for public and private customers in the field of meteorology. Its customers' increasing demands on quality oblige the DWD not only to supply high quality products and services, but also are a continuous incentive to improve product quality, customer orientation, and profitability.

Curriculum Vitae 

Name:


 
Dr. Paul Becker

Education/Qualifications

Place:
 
  Main Subjects:

Graduation

06.64-12.77 School Education
Hamburg
  


Abitur

04.79-04.84 Academic Studies
University
  Meteorology

Diploma





of Hamburg
   

05.11.1987







Dissertation

Professional Experience
07.84-03.89   Scientist in the project  MI/MPI "Simulation of Organized Convection" (Development of numerical models)

04.89-07.98   Meteorologist in the DWD operational weather-forecast system (Synopsis)


08.96-12.03  Head of the Business Unit, DWD, "Forecast Customers Hamburg", (Development of new, user-friendly forecast products, e.g. seasonal forecasts
Scientist in the developing group "BD 12" 

MI
:Meteorological Institute of the University of Hamburg

MPI
:Max Plank Institute for Meteorology

DWD  :Deutscher Wetterdienst

BD
:Basic Services



Partner 30 Electricité de France (EDF)

1) COMPANY PROFILE : Electricité de France (EDF) was set up in 1946 out of the desire to have a national electrical utility that could help rebuild the country after the Second World War. Since its creation, the company has had the responsibility for generating, transmitting and distributing electricity in France. Today, the company is internationalising its activities, with the following figures for commercial activities :

EDF is present in 22 countries, where it supplies 42,9 million customers 

161 738 employees contribute to the activity, generating consolidated sales of  40 716 million Euros (2001)

2) EDF R&D : the aim of the EDF’s R&D Division is to keep electricity costs competitive, prepare the generating facilities of the future, enhance the quality of supply while preserving the environment, as well as to develop innovative solutions with the customer in mind. The variety of these objectives has led EDF to set up a strong R&D function, including multidisciplinary knowledge, and with a balance between basic research and industrial applications. Figures for EDF’s R&D activities in 2001 :

2464 employees, 70% researchers and executives, 32% women (in majority researchers and executives)

96 teaching researchers, 55 phd candidates


Participating in 85 European projects during FP5 (among which 12 projects coordinated by EDF)

4 main research sites : Clamart (France), Chatou (France), Les Renardières (France), Karlsruhe (Germany) and one branch in California (USA)

3) SPECIFIC EDF’s ACTIVITIES IN RELATION TO THE PROJECT : (paragraphe à adapter au projet)

EDF R&D runs research projects about climate predictions from seasonal to decadal and centenal time scales. The objectives of these projects are :

to assess the EDF activities sensitivity to climate variability on those time scales

to examine the interest of using climate predictions (essentially on monthly to annual, including seasonal) time scales in order to optimise the activities (electricity consumption predictions, production planning …)

Laurent DUBUS

Engineer - Doctor in Climate Sciences

Present and past activities

	Since 05/2001
	EDF Research & Development, Chatou, France

Project Manager (Seasonnal predictions of climate)

	2000-2001

Assistant scientist
	Laboratoire de Physique des Océans (CNRS/IFREMER/University), Brest, France.

Influence of oceanic meso-scale turbulence on water mass ventilation and subduction in the Northeastern Atlantic.

	1995-1999

PhD Thesis


	Laboratoire de Physique des Océans (CNRS/IFREMER/Université), Brest, France.

« Baroclinic instability of meridional currents in the Northeastern Atlantic ocean”.


Diplomae
	1999 :
	PhD in Physical Oceanography,  University of Brest, France.

	1994 :
	Engineer (Ecole Nationale Supérieure de Techniques Avancées), Paris, France. 


Sylvie Parey

Engineer in Climate Sciences

Present and past activities

	Since 2001
	EDF Research & Development, Chatou, France

Project Manager (meteorological extreme events, climate change impact); senior scientist (climate change and seasonal predictions)

	1997-2000


	EDF Research & Development, Chatou, France

Project Manager : indoor air quality (modelisation, measurements, health impact)

	1989-1997


	EDF Research & Development, Chatou, France

Use and development of climate models; climate change and seasonal prediction studies


Diplomae
	1989 :
	Engineer (Ecole Nationale Supérieure de Techniques Avancées), Paris, France. 




Partner 31 ENS

The Ecole Normale Supérieure (ENS) is the leading institution of higher learning in France. It accepts only 200 students per year, in all natural and social sciences combined, at the equivalent of the M.S. level. It houses a large number of research laboratories of the French Centre National de la Recherche Scientifique (CNRS) and about 200 doctoral dissertations are defended every year in these labs.

The Département Terre-Atmosphère-Océan (TAO) of the ENS houses the Laboratoire de Géologie and part of the Laboratoire de Météorologie Dynamique (LMD) of the CNRS. The ENS is the lead institution for the quadrennial contract between the CNRS and several teaching institutions, the contract that supports the LMD’s activities. The LMD is one of the 6 labs that constitute the CNRS-IPSL, Partner in ENSEMBLES.

The ENS also possesses a Plateforme Environnement that reaches across all the scientific departments and several of the social-science departments, such as Geography and Economics. This Plateforme fosters teaching and research of the highest relevance for the objectives of ENSEMBLES, including in ecosystems and in socio-economic impacts of Global Change. Prof. Michael Ghil will coordinate the ENS portion of the ENSEMBLES project; he leads both the TAO Department and the Plateforme Environnement.

The doctoral training at the ENS will be conducted under the direct supervision of M. Ghil and will also involve Drs. Bernard Legras and Hervé Le Treut. Ghil and Le Treut have collaborated in research since 1979 and in graduate-student training since 1986. Ghil co-directed the doctoral dissertation of Legras. Additional researchers in Paris and elsewhere will be involved in student guidance as appropriate, depending on the area of interest and country of origin of the student(s).

Dr. Michael Ghil is Professor at the ENS (since September 2002), Director of its Département Terre-Atmosphère-Océan (TAO), and coordinator of its Plateforme Environnement. He is an acknowledged leader in climate dynamics, data assimilation, atmospheric and ocean dynamics, and in the theory of dynamical and complex systems. Ghil is author or co-author of a dozen books and collective works in these and related areas, as well as of over 200 papers in leading journals and chapters in encyclopedias and scientific books. While at UCLA (1985–2003), he was successively Chair of its Atmospheric Sciences Department (1988–92) and Director of its Institute of Geophysics and Planetary Physics (1992–2003). Ghil has chaired the Scientific Advisory Council (SAC) of the U.S. Community Climate System Modeling Program (CCSM; 1988–99) and continues as a member of the CCSM Advisory Board (CAB; 1999– ). He is a Fellow of the American Geophysical Union and of the American Meteorological Society, a Foreign Member of the Academia Europaea, an “Associate” (i.e., Honorary Member) of the Royal Astronomical Society, and a recipient of the European Geophysical Union’s L. F. Richardson Medal (2004).

Dr. Bernard Legras is Directeur de recherche (Senior Scientist) at the CNRS and Director of Graduate Studies of the TAO Department at the ENS. He is an acknowledged expert in dynamical meteorology, transport and mixing in geophysical fluids, and turbulence theory, with over 50 publications in highly respected journals on these topics. He was a visitor at the Courant Institute of Mathematical Sciences in New York City and the IBM Scientific Research Center in Rome and has received the Silver Medal of the CNRS (1995).

Dr. H. Le Treut is Directeur de Recherche  (Senior Scientist) at the CNRS, Director of the Laboratoire de Météorologie Dynamique (LMD), and Professor at the Ecole Polytechnique. He has 20 years experience in climate modeling, with an emphasis on cloud processes and climate sensitivity to radiative processes, and has about 70 publications on those subjects. He has lead the development of global ocean–atmosphere coupled models in France and is a member of the Working Group on Coupled Models set up by the WMO. Le Treut serves on several national and international panels and is a Member of the Academia Europaea.



Partner 32 ETH

The Institute for Atmospheric and Climate Research at ETH has a long and wide-ranging expertise in the use of regional numerical models and the conduct of statistical climate data analyses. The research group of Prof. Christoph Schär uses the meso-scale limited-area climate model CHRM (which was derived from the German Weather Service's forecasting model) for the study of regional climate processes, the water cycle and extreme events. It has also compiled a unique multi-national dataset of precipitation observations in the Alpine region, which is used for the evaluation of forecasting and climate models. ETH has participated in a number of international model intercomparison and regional climate change studies, including several EU-projects (MERCURE, HERA, PRUDENCE, STARDEX). The Institute's infrastructure includes a modern workstation network, access to supercomputers, and data-links to the ECMWF (Reading, UK). 

Key persons:

Prof. Christoph Schär: Ph.D. in atmospheric dynamics at ETH (1989). Post-doctoral positions at the Yale University (New Haven, CT) and the University of Washington (Seattle, WA). Assistant professor at ETH since 1992, full professor since 2001. Chairman of the Scientific Advisory Committee of the ECMWF (Reading, UK). Member of the Steering Committee of the Mesoscale Alpine Programme (MAP). Research projects on water-cycle processes and regional climate change. Modelling and theoretical studies on synoptic-scale disturbances, atmospheric flow and precipitation processes over complex topography.

Dr. Christoph Frei: Ph.D. in atmospheric and ocean dynamics at ETH (1994). Habilitation at ETH (2003). Research associate at the Institute for Atmospheric and Climate Science ETH. Long-term research experience in the statistical analysis of climate data, precipitation processes and regional climate change. Developed precipitation datasets for the Alpine region, which he used for the validation of regional climate models, and for the study of extreme events.

Dr. Daniel Lüthi: Ph.D. in atmospheric dynamics at ETH (1993). Research associate at the Institute for Atmospheric and Climate Science ETH. Long-term research experience in hydrostatic and non-hydrostatic numerical modelling. Responsible for CHRM model code and operations at the institute and IT manager of the institute.

Dr. Pier-Luigi Vidale: Ph.D. in atmospheric science at Colorado State University, Fort Collins (1998). Research associate at the Institute for Atmospheric and Climate Science ETH since 1999. Long-term research experience in the field of numerical modelling and land-surface-atmosphere interactions. Developments for the SiB2 biospheric model. Research in regional climate modelling over Europe. Responsible for CHRM model code and operations at the institute.



Partner 34 Fondazione Eni Enrico Mattei (FEEM) 

Fondazione Eni Enrico Mattei (FEEM) is a non-profit, non-partisan research institution established to carry out research in the field of sustainable development. One of its principal aims is to promote interaction between academic, industrial and public policy spheres in order to comprehensively address concerns about economic development and environmental degradation. Conference activities, working papers and books are also evidence of FEEM’s research effort in the last 14-years period.

Research is organised into eight main Programmes: Climate Change Modelling and Policy; International Energy Markets; Natural Resources Management; Sustainability Indicators and Environmental Valuation; Knowledge, Technology and Human Capital; Privatisation, Regulation and Antitrust; Corporate Social Responsibility and Sustainable Management; Global Governance. 

FEEM carries out extensive modelling and policy research on mitigation and adaptation to climate change, and provides technical and scientific support on climate change mitigation policies and measures to governmental institutions at the national and international level. Research in this Programme addresses the socio-economic dimension of climate change, mitigation and adaptation policies. It focuses on a comparative evaluation of existing models and the development of new integrated assessment models for the study of policies aimed at climate change control. The goal is twofold: to make progress at the scientific and academic level, and to be up front in the policy dialogue and debate, which provides the unit with the necessary inputs to develop innovative and constructive scientific research. 

Based on the results achieved in the fields of environmental management systems, climate change modelling and policy, the transfer and  diffusion of knowledge and technology, the management of privatisation processes and corporate governance, environmental planning of the territory, FEEM has become the privileged interlocutor of a number of policy institutions, among which the IPCC, the European Commission, the OECD, the Statistical Office and Commission for Sustainable Development, the Italian Ministry of the Environment, several Italian regions and local municipalities. FEEM has also co-operated with Institutions such as the World Bank, the NBER, Resources for the Future, the CEPR, the European Association of Environmental and Resource Economists, the Beijer Institute of Ecological Economics, and several European and US Universities. FEEM is also member of the European Forum on Integrated Environmental Assessment (EFIEA), and of the European Climate Forum and of Climate Strategies, two EU-based networks, which lead research and policy analysis in the field of climate change.

FEEM research programmes have achieved important results, including the development of methodologies for environmental and social company reporting, models of evaluation of climate change, databases for the analysis of privatisation processes, new theories in the field of environmental voluntary agreements, new systems of indicators  for environmental monitoring, the development of a unified framework for analysing economic incentives for the diffusion and the creation of knowledge.

Short CVs

Carlo Carraro, University of Venice, FEEM

Ph. D. in Economics, Princeton University, MA in Economics, Princeton University, Laurea in Economia e Commercio, University of Venice, he is Professor of Econometrics and Environmental Economics at the University of Venice. Past academic positions include teaching at the University of Paris I, LUISS in Rome, University College of London, University of Udine, University of Aix-en-Provence, University of Nice, University of Paris X, and at the Clemson University MBA School. He is Lead Author of the Intergovernmental Panel on Climate Change (IPCC) and one of the founders of the European Climate Forum (ECF), Potsdam, Berlin. He is also fellow of the CEPR (Centre for Economic Policy Research) of London. 

Prof. Carraro is Research Director of FEEM and is leading several research projects of FEEM’s Research Programmes on Climate Change Modelling and Policy and Voluntary Agreements. His research activities include the econometric evaluation of environmental policies to control global warming; the micro-analysis of environmental policies and of their impact on market structure, the analysis of international negotiations and the formation of international economic coalitions.

Marzio Galeotti, University of Milan, FEEM

Ph.D. in Economics, New York University, Laurea in discipline Economiche e Sociali, Bocconi University, is Professor of Economics at the University of Milan. He also teaches at Bocconi University, at University of Milan in the Doctoral Program in Economics and at Scuola Superiore Eni Enrico Mattei in the Master Program in Energy and Environmental Economics. His research activity includes the econometric evaluation of environmental policies to control global warming; the study of market based instruments of environmental policy; the analysis of environment, energy, and economy linkages; the microeconomics of the firm, with special emphasis on factor demand, investment, labor, energy inventories and production. He is the Co-ordinator of FEEM’s Climate Change Modelling and Policy Research Programme.



Partner 35: Fundación para la Investigación del Clima, Spain (FIC)

The Fundación para la Investigación del Clima (FIC, Climate Research Foundation) activities started in 1997. FIC is a Spanish non-profit organisation devoted to the increase and dissemination of scientific knowledge in climate-related areas, specifically, in climate change prediction and impact assessment. FIC has taken part in several research projects:

2002-2005: " Statistical and Regional Dynamical Downscaling of Extremes for European Regions (STARDEX). European Commission Project EVK2-2001-00075, FP5RTD.

2002-2004: "Climatic factors that determine the distribution of Mediterranean taxa of forestry interest. Climate Change impacts on their management and conservation". INIA (National Institute for Agrarian Research and Technology).

1998: “Development of Climate Change downscaling techniques for Spain.” Project funded by FIC and INM (INM project Nº 551B.227.06/74).

1995-1998: “High-resolution climate scenarios and development of a geo-referenced dataset for Global Change research in the Iberian Peninsula.” CICyT project Nº CLI95-1815-C02-02. Project funded by CICyT (Interdepartmental Commission of Science and Technology), FIC, CSIC (Scientific Research National Centre), and INM (National Meteorological Institute).

FIC has developed an advanced statistical downscaling procedure (a two step analogue approach) that performs well, when driven with observed and General Circulation Model (GCM) fields, in the generation of seasonal (average) fields of precipitation and temperature over Spain. The robustness and physical basis of the method suggest that it can be used in other extratropical territories and for the generation of other climate statistics (e.g. extreme values). The main concern of FIC in STARDEX will be the assessment of the exportability of the method to the rest of the European territories, focusing on downscaling extreme values. FIC's experience in analysing atmospheric fields is being useful for the detection of strengths and weakness of GCM simulations of extremes and potential predictor variables. FIC will assess the performance of the method when driven with observed and current climate GCM generated fields. If this assessment is successful, FIC will apply the method to GCM integrations for the end of the 21st century, to provide scenarios of extreme events for 496 stations across Europe (WP5).

FIC is also planning to start another project, funded by the Spanish Administration, focussed on obtaining very high resolution climate scenarios for Spain, specially adapted for impact assessment of climate change. FIC is already taking part in another project, where it will provide high resolution climate scenarios for Spain specially adapted for forestry impact assessment.

Key persons to be involved

Mr Jaime Ribalaygua Batalla was born in Santander (Spain) in 1965. He studied Forestry Engineering (forest management) at the Universidad Politécnica de Madrid (UPM), where he received his diploma in 1989. From 1990 to 1993, he studied Environmental Impact Assessment and Meteorology in two post-graduate courses organised by UPM, Universidad Complutense de Madrid (UCM) and INM. From 1994 to 1996 he worked for the Climate Research Service of INM. In 1997 he endowed, jointly with Rafael Borén and Eugenio Martínez Falero, two private entities: FIC a non-profit organisation devoted to climate research, and MeteoLógica, a meteorological company. His scientific interests are statistical analysis (transfer functions relating large-scale climate to local climate) and simulation of local meteorological and climatic features from large scale Numerical Weather Prediction model output. 

Mr Rafael Borén Iglesias was born in Madrid (Spain) in 1964. He studied Forestry Engineering (forest management) at the Universidad Politécnica de Madrid (UPM), where he received his diploma in 1989. From 1990 to 1993, he studied Environmental Impact Assessment and Meteorology in two post-graduate courses organised by UPM, Universidad Complutense de Madrid (UCM) and INM. From 1994 to 1996 he worked for the National Institute for Agrarian Research (INIA) in Climate Change Impacts Research. In 1997, he endowed, jointly with Jaime Ribalaygua and Eugenio Martínez Falero, two private entities: FIC a non-profit organisation devoted to climate research, and MeteoLógica, a meteorological company. His scientific interests are statistical analysis (transfer functions relating large-scale climate to local climate) and simulation of local meteorological and climatic features from large scale Numerical Weather Prediction model output.

Ms Lucía Benito Capa was born in Madrid (Spain) in 1972. she studied Physic Sciences (specialised in meteorology and atmospheric sciences) at the Universidad Complutense de Madrid (UCM), where she received her diploma in 2000. In 1997, she started working, together with Jaime Ribalaygua and Rafael Borén, for FIC (a non-profit organisation devoted to climate research), and MeteoLógica (a meteorological company). Her scientific interests are statistical analysis (transfer functions relating large-scale climate to local climate) and simulation of local meteorological and climatic features from large scale Numerical Weather Prediction model output.



Partner 36 FMI - Finnish Meteorological Institute, Meteorological research, Finland

FMI is a governmental institute for atmospheric research and weather services. It has over 500 full-time employees and about 200 scientists. The main research topics are atmospheric modelling, global change, space research and remote sensing techniques and applications. Global change research includes development of climate scenarios, research on impacts of climate change, analysis of observed climate variations and trends, stratospheric ozone research, measurements of trace gases and particulate compounds in the atmosphere, and modelling of their fluxes.

The Climate Research group at FMI has recently constructed up-to-date sets of climate change scenarios at various scales in collaboration with the Finnish Environmental Institute (SYKE).  International activities include participation to EU and Nordic projects (e.g., PRUDENCE), and contributions to the IPCC work. The main task of the research team in ENSEMBLES is, in cooperation with other partners, to conduct climate change impact studies.  

Research Team

Ari Venäläinen holds a PhD in meteorology. His main duties during the past 15 years include: climate change impact studies; development of estimation methods for forest fire risk, solar radiation and soil moisture, as well as for spatialization of meteorological information; World Meteorological Organization (WMO) regional data processing expert in SADCC-countries; and development of agroclimatological applications and products. He has published about fifteen articles in peer-reviewed journals.

Kirsti Jylhä holds a PhD in meteorology. She has a wide experience from different fields in meteorology, climatology, and air quality. During recent years she has been involved with the construction of climate change scenarios and studies on possible impacts of climate change. Her former research topics included, for example, parameterisa​tion of precipitation scavenging of pollutants, weather radar applications and numerical modelling for air pollutants. She has published about ten articles in peer-reviewed journals. 

Heikki Tuomenvirta (degree of Licentiate in meteorology) has been active in climate research over ten years. He has constructed and analysed climate data sets, developed climate scenarios, and conducted climate change impact research. He has participated to several international research projects and published about fifteen articles in peer-reviewed journals.



Partner 37: FTS (Stuttgart University of Applied Sciences, Dept. of Civil Engineering)

Expertise and experiences of the organisation

The hydrology and water resources management section of the Suttgart University of Applied Sciences has long time experience in hydrological modeling with special emphasis on flood protection. One research focus is modeling of precipitation on different spatial and temporal scales as well as statistical downscaling of climate change scenarios based on subjective and objective circulation patterns in close cooperation with Prof. Bárdossy of the Institute of Hydraulic engineering (IWS) of the University of Stuttgart. Since 1993 FTS research focuses on the impacts of climate change on hydro-meteorological extremes, especially river floods and severe winter storms. Along this guideline FTS is partner of the EU-research project “STAtistical and Regional dynamical Downscaling of EXtremes for European regions (STARDEX)”. 

Short CV of scientists involved in the project

Hans J. Caspary (born in 1953) is Professor for Hydrology, Water Resources Management and Hydraulic Engineering at the Department of Civil Engineering of the Stuttgart University of Applied Sciences since 1991. He studied civil engineering at the University of Karlsruhe (1974-1979), received a PhD. in hydrology and water resources management in 1990. From 1980-1987 he worked in leading positions at different administrative levels of the water resources management administration of the state of Baden-Württemberg. His subject areas at that time were hydrology with emphasis on flood protection.  Since 1993 his research focuses on the impact of climate change on hydro-meteorological extremes. He analyzed major river floods in Southwest Germany and severe European winter storms, their causes and linkes to changes of atmospheric circulation.



Partner 38 Meteorologisches Institut der “Freien Universität Berlin“, Germany (FUB)

The main research areas of the “Meteorologisches Institut” at the “Freie Universität” are weather forecasting, climate research, remote sensing and the stratosphere. It participates in various EU-projects (SOLICE, SOAP, ESRB). The institute uses the compiting facilities of the “Deutsches Klimarechenzentrum” in Hamburg and of the Zuse-Zentrum in Berlin. It has a strong interaction with the “Potsdam-Institut für Klimafolgenforschung” as well as the “Geoforschungszentrum” in Potsdam.

Ulrich Cubasch worked for several years at the ECMWF (UK) at extended range prediction and ensemble prediction methods. He then went to the Max-Planck-Insitut für Meteorologie and the Deutsches Klimarechenzentrum in Hamburg, were he was heading a group working with climate models and climate data. Since 2002 he is a "Full Professor" at the Meteorological Institute of Free University Berlin. He has coordinated several EU-projects, has been "Convening lead author" of the IPCC TAR chapter on "Model projections", participates in the EU project SOAP and the national DEKLIM projects EEM and GHOST.

Antje Weisheimer obtained her Ph.D. in Atmospheric Physics from Potsdam University in 2000. She had been working on ultra-low-frequency variability of large-scale atmospheric circulation patterns in spectral low-order models. After spending a year at the London School of Economics with a Marie-Curie-Scholarship, she is now at the Meteorologisches Institut of the Freie Universität Berlin. Her main interests are atmospheric circulation modelling and its inherent uncertainties.



Partner 40 GKSS Research Center (Institute for Costal Research), Germany

The GKSS Forschungszentrum Geesthacht GmbH (GKSS) is one of 16 national research cen​tres belonging to the Hermann von Helmholtz Association (HGF). GKSS is situated at Geesth​acht near Hamburg and has a branch in Teltow near Berlin with a total staff of approximately 750 employees, including about 480 scientists, engineers and technicians. The three main GKSS research areas cover materials science with the focus on lightweight structures for trans​portation and energy industries, environmental research focussing on the coastal zone, and sep​aration techniques using membrane technologies with the focus on membranes in process technology. Research at GKSS is problem-oriented and covers basic as well as applied research including the establishment of both technical and commercial prototypes. About 85% of GKSS’s annual budget (61.4 mill. Euro) is provided by the federal and states governments, while 15% are generated via EU and national research projects, contract research, and licens​ing of GKSS patents for products and processes. High-level training and education for e.g. stu​dents, PhD-students, and post-docs plays an important role at GKSS and is provided by numerous of its institute and department leaders, several of which being part-time affiliated to universities in Germany and abroad. GKSS maintains central administrative, financial and legal departments providing for full support to its researchers in all related issues. GKSS has gained experience for years and has cultivated a successful tradition in both the co-ordination of and participation in different sorts of EU research projects. During the year 2000 researchers at GKSS have been participating in some 35 EU research projects in the frame of both EU-FP4 (programmes such as Brite-EuRam III, MAST III, ENVIRONMENT and CLIMATE, THER​MIE, INCO, INTAS) and EU-FP5 (such as GROWTH, EESD, IST, INCO and HUMAN POTENTIAL) and others.

At the Institute for Coastal Research of the GKSS Forschungszentrum, both global and regional climate modeling is done routinely for different purposes – description of present cli​matology, derivation of plausible consistent future climate change scenarios and reconstruction of paleoclimate. The Institute for Coastal Research has also a good reputation for its expertise in statistical climatology.

Key Personnal 

Hans von Storch, Dr. rer. nat., Director of Institute for Coastal Research, Professor at Meteo​rological Department of Meteorology. Specialisties: statistical analysis (especially transfer functions relating large-scale climate to local features, identification of modal structures in geophysical fields data driven simulations), simulation of regional climates and pathways of matter, paleoclimatic modelling, and transfer of knowledge from natural sciences to the public arena (in cooperation with social and cultural scientists). 88 referreed publications, 7 books, various projects; lead author of Third Assessment Report of IPCC.

Burkhardt Rockel, Ph.D. in cloud and radiation at University of Cologne (1988). He has a long experience in the field of cloud and radiation parameterisations in general circulation models. He introduced a radiation code in the ECHAM3 climate model and for comparison and experimental purposes in the ECMWF medium weather forecast model. In the ECHAM4 climate model he inserted a parameterisation of optical properties of ice clouds. He also worked on modelling of clouds in the non-hydrostatic mesoscale model GESIMA, and intro​duced a new radiation code into the same model. Dr. B. Rockel is member of several working groups within GEWEX. 



Partner 41 IAP – Institute of Atmospheric Physics, Prague, Czech Republic

The Institute of Atmospheric Physics (IAP) is a part of the Academy of Sciences of the Czech Republic, which joins research institutions, covering the whole field of science. The IAP was established in 1964 as a continuation of the former Laboratory for Meteorology of the Geophysical Institute. The main research focus was on the processes taking place in the troposphere. In 1994, the former Ionospheric Dept. of the Geophysical Institute joined the IAP, thereby expanding the research domain, which now covers the whole atmosphere from its boundary layer up to the interplanetary space. The research is now conducted in the following streams: atmospheric boundary layer processes, mesoscale meteorological processes, including precipitation physics, atmospheric effects on radiowave propagation, climate variability and climate change, ozone research and physics of the middle atmosphere, ionosphere and magnetosphere, including our own satellite experiments, space plasma physics and solar-terrestrial relations. The IAP manages several meteorological and ionospheric observatories. 

CVs:

Dr. Radan Huth

Graduated in meteorology and climatology from the Charles University, Prague, in 1987; post-graduate studies at the Institute of Atmospheric Physics, 1988-1992, thesis defended in 1992. Professional experience: Institute of Atmospheric Physics since 1987, now as a senior research scientist. Principal investigator of 7 research projects funded by national grant agencies, participating in other 9 national grant projects and 3 international projects (U.S. Country Studies Programme, ENRICH programme of EU, 5th FP EU). International experience: stays at University of Reading, UK (7 months), Catholic University Louvain-la-Neuve, Belgium, (12 months). Published over 20 papers in international refereed journals (mainly as the first author); more than 40 presentations at international conferences. Member of the Review Panel of the ESF Euroclimate Programme. Professional interests: statistical climatology, synoptic climatology, general atmospheric circulation, climatic change.

Dr. Martin Dubrovský

Graduated in meteorology and climatology from the Charles University, Prague, in 1986; doctoral studies at the Charles University, 1991-1996; thesis “Statistical methods of very short range prediction of meteorological phenomena” defended in 1997. Professional experience: Institute of Atmospheric Physics since 1986, now as a research scientist. Participating in 10 national research projects and in several international projects (U.S. Country Studies Programme, 5th FP EU, NATO Collaborative Linkage Grants). Published 15 papers in international refereed journals. Professional interests: climate change and its impacts, stochastic models, application of statistical methods in meteorology



Partner 42 The the Abdus Salam International centre for Theoretical Physics (ICTP)

Founded in 1964 by Abdus Salam (Nobel Laureate), the ICTP operates under the aegis of two United Nations Agencies:  UNESCO (United Nations organization for Education, Science and Culture) and IAEA (International Atomic Energy Agency), and is regularised by a seat agreement with the Government of Italy, which provides the major part of the Centre's funding. The main aim of the ICTP is to foster the growth of advanced studies and research in physical and mathematical sciences, especially in developing countries. ICTP acts as an international forum for scientific contacts between scientists from all countries.  It provides facilities to conduct original research to its visitors, associates and fellows. On average, ICTP welcomes 3600 scientists a year. Over 50% of the scientists who have attended the ICTP activities since 1964 came from developing countries; until now, 150 nations and 45 international organizations have been represented. The main research fields of interest at ICTP are: Mathematics, Physics of Condensed Matter, Physics of High and Intermediate Energies, Physics of Weather and Climate, Physics of the Living State, Digital Communications and Computer Networking. The Physics of Weather and Climate (PWC) Group was established in 1998 and conducts research on regional and global climate modeling, anthropogenic climate change, natural climate variability, chemistry-climate interactions and biosphere-atmosphere interactions.

Filippo Giorgi is currently the head of the PWC group, which he joined in May 1998. He obtained a Ph.D. in atmospheric sciences from the Georgia Insititutte of Technology in June of 1986, and worked as a scientist at the National Center for Atmospheric Research (NCAR) in Boulder, Co, USA, from 1986 to 1998.  He co-authored over 100 refereed publications and was an investigator in 16 research grants. He pioneered the field of regional climate modeling, for which he has over 10 years of working experience.  

Other research experience and interests include global climate, mesoscale and aerosol modeling, biosphere-atmosphere and chemistry-climate interactions, climate change and variability (focus on the regional

scale.)

Franco Molteni joined the PWC Group of ICTP in 1999 as a senior scientist.  

He has a Ph.D. in atmospheric dynamics from the Imperial College of the University of London. Previously, he worked at CINECA (the Interuniversity Computing Centre of North-East Italy) as a specialist in numerical climate modelling. He co-auhtored over 40 refereed publications and acted as Principal Investigator in a number of EU-funded projects on climate research. Before 1995, he was a senior scientist in the Predictability and Diagnostic Research Section of ECMWF in Reading (UK). His work included studies on atmospheric predictability and flow regimes, tropical-extratropical interactions, dynamical methods for ensemble forecasting, diagnosis of systematic errors in GCM integrations.



Partner 43 / partner 76 Institut für Meereskunde an der Universität (IfM-GEOMAR)
With its multidisciplinary focus the Institute of Marine Research (IfM) at the University of Kiel is one of the most diverse institutions for research and teaching in marine sciences around the world.

One of the key issues on the research agenda of the institute is a better understanding of the oceans role for climate and environmental changes. The research programme addresses physical, chemical and biological processes in determining the ocean circulation, the functions of marine ecosystems and the interaction with the atmosphere. 

The IfM is a member of the Leibnitz Association (Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz (WGL)).

Curriculum Vitae

Professor Mojib Latif

Institut für Meereskunde Kiel

mlatif@ifm.uni-kiel.de 

http://www.ifm.uni-kiel.de/fb/fb1/me/data/pers/mlatif.html

Research Experience

1985 - 1988  Scientist at the MPI

1989 - 2002  Senior scientist at the MPI 

since 2003     Professor at the Institut für Meereskunde 

Relevant EU project participation: DEMETER, PREDICATE, ENACT



Partner 44 THE NATIONAL INSTITUTE OF METEOROLOGY OF SPAIN (INM)

Responsibilities, Functional structure and staff

INM is a General Directorate of the Ministry of Environment. It concentrates all the responsibilities for the official meteorological and climatological functions in Spain, including aeronautical and maritime services as well as the meteorological support to Defence.

The direction and most of the general management activities, as well as most of the technical departments, are located at the INM headquarters in Madrid. The technical activities are distributed under three main Divisions each of them managed by a Deputy Director:

-Infrastructure, Systems &Production (observation and teledetection, instruments, infrastructures and maintenance, Communications and computing, operational meteorology including forecasting).

-User services and Training (Aeronautical and maritime services, Agrometeorology and other applications, Commercial branch, Relation with civil authorities, Defence services).

Research and special programmes (Research programmes, Numerical Weather Prediction, Research on climate, Joint management of the National R+D Climate Plan)

In addition there are several Support Units including International Relations, Planning and management, Press and external information, Financial administration and Human Resources.

There are 15 Regional Centres, with headquarters distributed throughout the continental territory and the isles. Each one is responsible for local dependencies (42 observatories and local offices some of them managing specialised functions, 31 aeronautical offices in civil airports and 23 Defence meteorological offices in air bases and other military buildings). There is also a center for forecasting services to Defence located in Madrid (CPVD).

The total number of staff at the end of 2003 was slightly over 1.600; about 500 have their working posts at the headquarters and 1.100 at the regional centers and local offices. Most of the staff is recruited by national administration procedures and have the civil servants status. Only a small portion (mainly auxiliary) work under contract with the INM. University degrees were requested for the recruiting of more than 500 posts of the present staff (including all the Class I and Class II meteorologist). There is no military personnel at the Defence meteorological offices all their staff belonging to the INM.

International activity

The INM is the representative of Spain at intergovernmental meteorological organizations such as the World Meteorological Organisation (WMO), the European Centre for Medium Range Weather Forecasts (ECMWF), EUMETSAT (European meteorological satellites organisation). The financial contributions of Spain to all these bodies are paid out of the INM budget. The INM is also the representative in the meteorological groups of OACI, NATO and other intergovernmental organisations.

There is in addition an important participation of the INM in a number of international groups of co-operation between meteorological services, mainly in association with other European countries such as ECOMET, EUMETNET and others. The INM is a member of the HIRLAM Group and uses a version of the HIRLAM model for its operative short range forecasts. INM has participated in several projects of the IV and V Framework Programmes and in several COST Actions.

Bartolomé Orfila CV

Bartolomé Orfila Estrada was born in 1945. Graduate in Physics by the University of Barcelona (1968). Access by competition to INM in 1969. He worked as a weather forecaster, 1971-1975 and he was appointed to the positions of Head of the Numerical Prediction Unit and Section, 1975-1979; Head of the Data Processing Service, 1979-1984; Basic Systems Subdirector General, 1984-1985; Meteorological Development Subdirector General, 1986-1987; Advisor to the Director General, 1988-1991; Manager of the European Climate Support Network, 1992-1997; Head of the Modelling Area, 1999 to data. The Modelling Area covers R+D in NWP and Climate Variability and Prediction. He has attended Technical and Policy Committee meetings and Council meetings of the Intergovernmental Organization INM belongs and he has participated in the international groups of co-operation between meteorological services. He has managed the involvement of INM in the EU DEMETER and HONEYMOON projects of the V Framework Programme.



Partner 45 IRI

The IRI is a world-class center founded by NOAA, Columbia University, and the Central Weather Bureau of Taiwan, that conducts strategic and applied research on climate information and prediction, decision systems, impacts, institutions and policy, with a focus on education and capacity building in developing countries.  The IRI works in partnership with experts and institutions in project regions to advance understanding of climate in the context of decision strategies in sectors including agriculture, health, and water resource management. In northeast Brazil, this has resulted in the demonstration of decision opportunities to maximize water usage in a drought-prone region by 

introducing climate-informed strategies to minimize annual spill of  reservoirs.  In the Greater Horn of Africa, this has resulted in the development of forecast tools for Rift Valley Fever in cattle, a disease that creates huge economic and trade impacts for the region.  In south Asia, this has yielded a process by which agricultural systems analysis and climate information can be combined with direct linkages to smallholder farmers to positively influence agricultural decisions.  The IRI collaborates with numerous national and international institutions toward improved use of climate information across a range of temporal and spatial scales.  Outreach and capacity building benefit from collaboration in climate outlook forums that build understanding and consensus among diverse climate and user groups in many settings around the world.  All of these advancements have contributed to the development of a Climate and Society Masters Program at Columbia University aimed to help train the next generation of environmental leaders that will start in September 2004.

Steve Zebiak

Director General of the IRI and also Director, Prediction Research

Dr. Zebiak has worked in the area of ocean-atmosphere interaction and climate variability since completing his Ph.D. at the Massachusetts Institute of Technology in 1984. He and Dr. Mark Cane were the authors of the first dynamical model used to predict El Niño successfully. He has served on numerous advisory committees, including those for the US TOGA Program, the Atlantic Climate Change Program, the Pan American Climate Studies Program, the AMS Committee on Climate Variations, and the Center for the Study of Science and Religion (CSSR). Dr. Zebiak is currently chair of the International CLIVAR Working Group on Seasonal-to-Interannual Prediction, co-chair of the US CLIVAR Seasonal-to-Interannual Modeling and Prediction Panel and member of the advisory board of the Canadian CLIVAR Research Network. He is a member of the APEC Climate Network (APCN) Steering Committee, and is an associate editor of the Journal of Climate. 

As Director of Prediction Research, Dr. Zebiak coordinates IRI coupled model efforts, data assimilation/forecast system development, predictability, and climate dynamics research for seasonal-to-interannual time scales. He also helps to foster active collaboration between IRI and other national and international centers engaged in climate modeling and prediction.

Simon Mason

Since January 2003, Simon J. Mason has been a Research Scientist in the Forecasting and Prediction Research Division of the International Research Institute for Climate Prediction (IRI), Earth Institute of Columbia University. Prior to that Mason had been affiliated with the IRI since 1997 while working at

the Scripps Institution of Oceanography, University of California San Diego. With an additional nine years working in the Climatology Research Group, University of the Witwatersrand, he has a total of 15 years experience in seasonal climate prediction operations and research. Qualifications include a BA from the University of Oxford (1988), and a PhD from the University of the Witwaresrand (1997). His areas of exertise include forecast methodologies, forecast verification, statistical techniques in climate research, analysis of ensemble data. Mason has 40 publications in refereed journals and books, and has over 140 conference and workshop presentations. 

Madeleine Thomson

Director of  climate impacts research at the IRI and is co-of the IRI Africa regional programme.   She trained originally as a field entomologist. She spent three years in Sierra Leone undertaking operational research on onchocerciasis for the UK Medical Research Council (MRC) and the Onchocerciasis Control Programme and used this work to write her PhD. (1989, University of Liverpool, UK). She worked as senior entomologist for the MRC UK Laboratires, The Gambia, and as reaserch co-ordinator for the MALSAT group at the Liverpool School of Tropical Medicine. Her research career has involved the development of predictive models of epidemic risk based on climate/environmental variables and the use of such models in early warning systems. She has helped facilitate the development of active partnerships between the health and climate community and sees this as an essential step in the developement of the use of limate/environmental information by the health sector. She is an active member of the WHO Roll Back Malaria Technical Support Network Prevention and Control of Malaria Epidemics, the WMO-CCl Expert Team 3.8 on Health-related Climate Indices and their Use in Early Warning Systems and the Millenium Ecosystems Assessment (where she is a lead author for the chapter on infectious diseases). She is a member of the CGIAR System-wide Initiative on Malaria and Agriculture (SIMA) Scientific Technical Advisary Panel. 

Ale Giannini

Giannini is an Associate Research Scientist working in the Climate Monitoring research group of the IRI.  Giannini has expertise in the dynamical interpretation of patterns of climate  variability on interannual to interdecadal time scales by means of statistical analyses applied to observational data and to model output.Knowledge of the climatology and variability of climate in regions surrounding the Atlantic Ocean (Central America and the Caribbean basin, tropical South America, and West Africa).Understanding of the impact of ENSO on the climate of the above-mentioned regions, and of its interaction with local patterns of climate variability.
Stephen Connor

Stephen Connor is Co-Director of Environmental Monitoring Research and has responsibility for the operational development and integration of the IRI’s research into malaria early warning systems (MEWS). Prior to joining IRI in 2002, he worked extensively in sub-Saharan Africa for the UK Medical Research Council and the UK Department for International Development's Malaria Work/Knowledge Programmes. Formerly based out of the Liverpool School of Tropical Medicine, he has worked closely with the World Health Organization’s HQ in Geneva and WHO-AFRO's Southern Africa Malaria Control Inter-country Team, providing technical support to Ministries of Health in developing MEWS. He is a member of the Vulnerability and Health Alliance (HIV/AIDS, TB and Malaria) and a frequent advisor to WHO's Roll Back Malaria Technical Resource Network on Epidemic Prevention and Control. Stephen has a background in Development Studies/Natural Resource Economics and has specialized in the geography of infectious disease. Research interests focus on the interaction of climate, environment, economy and social vulnerability in determining the patterns and persistence of infectious disease in the developing world, and how such knowledge may be used to improve public health and sustainable livelihoods in the communities affected.



Partner 46 IUKB – involvement moved to UBERN
University Institute Kurt Bösch - IUKB

The University Institute Kurt Bösch (IUKB) acquired university status in 1992 and is officially recognized by the Swiss Federal Council in accordance with Article 2 of the Assistance to Universities Act (LAU). IUBK hosts a Centre for Continuing Education and Expert Counsel and offers training and education at postgraduate university level by integrating both sophisticated didactical approaches and new technologies for learning. Training programmes, courses, and educational conferences are organised jointly with the teaching staff of IUKB and with Professors of Partner Universities in Switzerland, Europe and international Partner Universities. Training programmes are set up to give special attention to the relations between theory and practice, and to provide interaction and feed-back designed to meet the individual needs of both beginners and advanced learners. IUKB offers fully-equipped Conference rooms (e.g., simultaneous translation) and – after the extension to be completed in mid-2004 - will offer a large number of training facilities including laboratories that are fully equipped with the newest computers and e-learning platforms. Among the objectives of IUKB are the development of inter- and transdisciplinary approaches in university-level teaching and research. IUKB currently hosts the most comprehensive data bank on inter- and transdisciplinarity in Europe. IUKB was proposed as the Center of Competence in Alpine Studies of the Canton of Valais, as one of its Departments focuses on research and teaching in the field of ‘Earth System Sciences and Human Dimensions’. Much of the research in this Department is carried out in the Jungfraujoch-Aletsch-Bietschhorn (JAB) area. This region has recently been integrated into the UNESCO list of world natural heritage. The Jungfraujoch Sphinx laboratory at 3,580 m asl located in this area is of international reputation and offers an excellent infrastructure for the study of atmospheric composition changes in the lower free troposphere over Continental Europe. At Jungfraujoch, the research group ‘Climate And Background Ozone’ (CABO) set up and directed at Berne University (Switzerland) by PD Dr Eva Schuepbach who is now Director of IUKB Sion, has initiated the FREE Tropospheric EXperiments (FREETEX) carried out at Jungfraujoch in 1996, 1998 and 2001.

CV of Eva Schüpbach

Was the first worldwide “Sir Winston Churchill” Fellow to study in Great Britain, and was awarded her Ph.D. by the University of East Anglia (UEA), Norwich, U.K. for research in atmospheric sciences. From 1994 to 2002 she established and directed the CABO research area (Climate and Background Ozone) at Berne University, Switzerland. Carried out FREE Tropospheric EXperiments (FREETEX) at Jungfraujoch (3,580 m asl), Switzerland, jointly with UEA-Norwich and other U.K. Partners. Participation in many EU projects (e.g., ACCORD, TROTREP, STARDEX) and publication of many papers in peer-reviewed journals. Established Summer School on Tropospheric Ozone at Jungfraujoch and “Ask a Scientist” (Science Events for the Public). Co-direction of a national e-learning project in the Swiss Virtual Campus (www.virtualcampus.ch); development and tutoring of e-learning courses on Tropospheric Ozone and Earth System Studies. Publication of book on pedagogical guidelines for e-learning (www.hep-verlag.ch) and setting up blended learning at Berne University and at the University Institute Kurt Boesch (IUKB), of which she has been the Director since 1994 and 2003, respectively.



Partner No. 47: USTUTT (Institute of Hydraulic Engineering, Chair of Hydrology and Geohydrology)

Expertise and experiences of the organisation

The Institute of Hydraulic Engineering has long time experience in hydrological modeling on different spatial and temporal scales with special emphasis on climate and landuse change impacts. One main research focus is modeling of precipitation on different spatial and temporal scales as well as statistical downscaling of climate change scenarios based on objective circulation patterns. There is strong expertise in the development and application of hydrological models and water balance models on spatial scales reaching from 10 – 10000 km2. This includes the development of advanced methods to estimate/ regionalize model parameters as well as to quantify the uncertainty of model results origination from different sources. General intention of our research activities is to understand how the dominating hydrological processes on different scales are controlled by climatic variables as well as catchment properties and to provide advanced approaches for a better representation of these control mechanisms in hydrological models. Along this guideline the Institute is involved in several international research activities such as “Prediction of Ungauged Basins” of the IAHS (International Association of Hydrologic Sciences). 

Short CV of scientists involved in the project

Hans J. Caspary (born in 1953) is Professor for Hydrology, Water Resources Management and Hydraulic Engineering at the Department of Civil Engineering of the Stuttgart University of Applied Sciences since 1991. He studied civil engineering at the University of Karlsruhe (1974-1979), received a PhD. in hydrology and water resources management in 1990. From 1980-1987 he worked in leading positions at different administrative levels of the water resources management administration of the state of Baden-Württemberg. His subject areas at that time were hydrology with emphasis on flood protection.  Since 1993 his research focuses on the impact of climate change on hydro-meteorological extremes. He analyzed major river floods in Southwest Germany and severe European winter storms, their causes and linkes to changes of atmospheric circulation.

András Bárdossy (born in 1954) is Professor at the Institute of Hydraulic Engineering (Chair of Hydrology and Geohydrology), University of Stuttgart. He studied mathematics in Budapest, received a PhD. in Mathematics 1981 as well as a PhD. in civil engineering in 1994. Between 1981 and 1994 he gained research and practise experience at various international institutes and firms. He was research associate professor at the department of civil engineering at the University of Waterloo, Canada from 1986 – 1987 and became professor for hydrology at the University of Stuttgart in 1994 and head of the Chair for Hydrology and Geohydrology in 2003. He is member of the Editorial Board of ''Journal of Hydrology'' and ''Hydrological Sciences Journal''.

Wei Yang (born in 1976) is research assistant at the Institute of Hydraulic Engineering, University of Stuttgart. After she finished her Master study at the University of Stuttgart in the year 2001, she worked for the BMBF supported project “SILUP” in the year 2001 to analyze the impact on the water balance in case of landuse changes. From 2002 to 2003 she worked as research assistant for the EU project “STARDEX” and concentrated on the impact of atmospheric circulation patterns on the extreme events in the past decades and discrete-continuous statistical downscaling models.



Partner 48 JRC-IPSC MARS Unit

"The MARS (Monitoring Agriculture with Remote Sensing) Unit of the JRC/IPSC is concerned with issues related to Common Agriculture Policies and acts technically and scientifically to support DG-AGRI in defining and monitoring the Agriculture Policy. Its main expertise are in the field of large datasets at PanEuropean level (Meteorological Interpolated DB, Agro-meteorological DB, Remote Sensing image archives at different level of scale) and methods and models to estimate acreages, forecast yields and productions for the main European crops. Within the same Unit expertise has been developed in using GIS technologies and very high resolution satellites for antifraud controls and compliancy to agri-environmental regulations. 

List of competencies:

- Agro-meteorology (Crop Growth Simulation models, Meteorologiacl and Agro-meteorological PanEuropean DB)

- Remote Sensing (Low resolution satellite archives and DB of extracted indicators at Pan European level)

- Statistics and methods (Yield Forecasts, Area Estimates, Scenario analysis)"

JRC/IES Land Management Unit, Agri_env, Action 2153

This activity deals with the provision of expertise, techniques and tools for assessing, quantifying and monitoring the evolution of agri-environmental conditions. The activity focuses on the spatial dimension (i.e. integration of geographical information, mapping, spatial analysis, elaboration and provision of basic layer geographical data sets) in particular to develop indicators to assess the integration of environmental concern into the agricultural policy.

Key persons involved in JRC

MARS STAT

G. Genovese (Action Leader MARS-STAT, Statistician agro-meteorologist). 

A. Royer (Scientific Agent MARS-STAT agro-meteorologist)

F. Micale (Detached National Expert MARS-STAT agro-meteorologist)

S. Orlandi (IT-DB technical support)

Agr_Env

J.M. Terres (Action Leader Agr_env) 

CVs attached

	Family name
	Given name
	Title (Mr., Dr., Ir...)

	GENOVESE
	Giampiero
	Mr


	Academic and professional qualifications relevant to this task

	Dott. Statistician 

Remote Sensing - Agro - meteorologist 

	Other significant training and skills relevant to this task

	Meteorology, Time series analysis, crop model, project management, GIS

	Employment history

	
	1991 – 1992 Telespazio – Rome

1992 – 1997 Telespazio and Joint Research Centre - EC

1997 -  now  Joint Research Center - EC

	Working experience

	Action leader, Head of MARS-STAT Sector

	Crop Area Estimates using Remote Sensing and Area Frame Sampling

Crop Yield Forecasting Systems – Agro-meteorology


	Year of birth
	Country of birth
	Nationality/Nationalities

	1965
	Italy
	Italian

	Languages spoken (best first)

	Italian
	English
	French
	Spanish

	Currently working for (organisation)
	Since (yr.)

	Joint Research Centre
	1992


	Family name
	Given name
	Title (Mr., Dr., Ir...)

	ROYER
	Antoine
	Mr


	Academic and professional qualifications relevant to this task

	Eng. Agricultural Sciences, Master in Remote Sensing, Crop Science,  Bioclimatology 

	Other significant training and skills relevant to this task

	

	Employment history

	
	1983 – 1988 MAE Rural Dev. Unit, Kenya

1990 – 1995  – GEOSYS, France

1995 – 2001 AGRHYMET Niger

2001 -  now  Joint Research Center – EC

	Working experience

	Agro-meteorological analysis, 

	Remote Sensing and GIS, Crop Model simulations


	Year of birth
	Country of birth
	Nationality/Nationalities

	1959
	France
	French

	Languages spoken (best first)

	French
	English
	Italian
	

	Currently working for (organisation)
	Since (yr.)

	Joint Research Centre
	2001


	Family name
	Given name
	Title (Mr., Dr., Ir...)

	MICALE
	Fabio
	Mr


	Academic and professional qualifications relevant to this task

	Dott. In Agriculture Science, Ph.D. in Agrometeorology

	Other significant training and skills relevant to this task

	Meteorology, Time series analysis, crop model, project management

	Employment history

	
	1989 – 1994: Tecnagro – Rome

1994 – 2002: Servizio Agrometeorologico Regionale per la Sardegna - Sassari

2002 – now:  European Commission - Joint Research Center – Ispra

	Working experience

	Project leader, Head of Agrometeorological sector

	Agrometeorology,  Project management, Crop models

Crop Yield Forecasting Systems – 

	Thematic Responsible of the MARS Meteo and Agro-Meteo indicators DBs (European area).  


	Year of birth
	Country of birth
	Nationality/Nationalities

	1961
	Italy
	Italian

	Languages spoken (best first)

	Italian
	English
	Spanish
	

	Currently working for (organisation)
	Since (yr.)

	Joint Research Centre
	2002


	Family name
	Given name
	Title (Mr., Dr., Ir...)

	ORLANDI
	Stefania
	Mrs


	Academic and professional qualifications relevant to this task

	Dott. Information Technologies 

Data Bases – Crop Growth Modeling

	Other significant training and skills relevant to this task

	

	Employment history

	
	1995 – 1996  – Univ. Milan

1996 – 1997 Objectway and Joint Research Centre - EC

1997 -   now  Joint Research Center – EC

	Working experience

	Crop Growth Monitoring System maintenance and developments

	MARS Data Bases Administration and Management


	Year of birth
	Country of birth
	Nationality/Nationalities

	1969
	Italy
	Italian

	Languages spoken (best first)

	Italian
	English
	French
	

	Currently working for (organisation)
	Since (yr.)

	Joint Research Centre
	1996


	Family name
	Given name
	Title (Mr., Dr., Ir...)

	Terres
	Jean-Michel
	Mr


	Academic and professional qualifications relevant to this task

	Ecole Supérieure d’Agriculture de Purpan, Toulouse, France, 1988



	Other significant training and skills relevant to this task

	Agro-Meteorology, crop modelling, Geo-spatial modelling, project management

	Employment history

	1988 - 1989
	Technical expert for training staff in Remote Sensing and GIS for Agriculture & Natural Resources (DRSRS, Kenya)

	1990
	Scientific officer in charge of Remote Sensing agricultural inventory in a national research organisation (BRGM, France)

	1991
	Consultant for private company on Remote Sensing and GIS for Agriculture & Natural Resources (Scot-Conseil, France)

	1992 - 
	Scientific agent at the Joint Research Centre of the European Communities

	Working experience

	. Technical support to DG AGRI (EC Brussels EAGGF) for the checks of crop subsidies by satellite 

	. Thematic scientific maintenance of the Crop Growth Monitoring System to provide assessment on the crop conditions and yield forecast to EC DG Agriculture 

	. Leader  of  FP6 JRC Action Agri-Environment




	Year of birth
	Country of birth
	Nationality/Nationalities

	1964
	France
	French

	Languages spoken (best first)

	French
	English
	Italian
	

	Currently working for (organisation)
	Since (yr.)

	Joint Research Centre
	1992




Partner 49 LSE

The London School of Economics is a world class institution specialising in the social sciences.  LSE has internationally-renowned academics and senior researchers, with many leading experts in their field of study contributing to wider debate across the field of economics, both in theory and in practice. The Department of Statistics is one of the foremost in the UK with prediction, uncertainty and risk related research at the core to its activities. It encompasses several risk related research activities including CATS, the Centre for the Analysis of Time Series. CATS is active in the analysis of DEMETER data, although not on the original team. The LSE is about to launch a new Centre for Environmental Policy.

Leonard Smith is a Reader in Statistics and the Director of the LSE Centre for the Analysis of Time Series. He is also a senior research fellow of Pembroke College, Oxford and the THORPEX co-chair for socio-economic impacts. He has played a leading role in the development of practical prediction techniques for non-linear systems and better understanding of the limits in forecasting with non-linear, chaotic models, and has held academic positions at Cambridge, Warwick, Ecole Normale Superieure (in LMD), and Potsdam. Dr Smith was awarded the Fitzroy Prize of the Royal Meteorological Society, and was the 2002 Selby Fellow of the Australian Academy of Sciences. Dr. Smith's most recent work has focused on the evaluation of ensemble forecasting systems, and their interpretation and use by specific end-users. In particular, he is Principal Investigator of two research programs co-funded by the Department of Trade and Industry's Faraday Partnerships; one of these programs focuses on interpreting ensemble weather forecasts for the energy sector.



Partner 50 LSHTM – London School of Hygiene and Tropical Medicine

The School has significant expertise and experience in the proposed research areas. LSHTM is the UK's national school of public health and is one of the largest multidisciplinary institutions of public health research in the world. It has a vigorous internal policy of developing interdisciplinary research initiatives in both the social and natural environments. Environmental epidemiology is one of the School's strengths, linked to extensive recent experience in toxicological, microbiological, ecological and climatic research in collaboration with diverse UK, European and international research groups. This strength is complemented by extensive research experience in relation to studying other social and lifestyle variables (such as dietary factors) that may be confounders, or behave interactively, in several of the proposed component grant projects. 

Other relevant strengths of LSHTM include an active GIS centre, the development of modelling techniques (especially the modelling of climate change impacts for the recent WHO Global Burden of Disease and for the DEFRA Fast Track programme), and extensive experience in infectious disease research. Recent relevant research by School staff include studies of heatwave-related mortality in 12 cities, temperature and food poisoning in Europe, malaria in relation to regional climatic variability, and formal reviews of the health impacts of El Niño events and of climate change impacts and adaptive responses in the European region.

R Sari KOVATS

	Date of birth:
	11.1.69
11 January 1969
	Address:
	Department of Epidemiology and Population Health

	Nationality:
	UK 
UK
	
	London School of Hygiene and Tropical Medicine, Keppel St, London WC1E 7HT

	
	
	Email:
	Sari.Kovats@lshtm.ac.uk


Posts:
2003-
Lecturer [from October 2003] in Public and Environmental Health Research Unit, LSHTM. 

1997–2003
Research Fellow in Epidemiology Unit, LSHTM

1995–1997
Research Assistant in Epidemiology Unit, LSHTM

1993–1995
Research Assistant in Communicable Disease Epidemiology Unit, LSHTM 

1993 

Researcher for Directory of Social Change.

Degrees:
MSc South Bank University, 1995 (Social Policy: Social Research Methods)

BA, Wadham College, Oxford, 1990 (Philosophy and Physiology).

Registered for PhD in Epidemiology part-time September 1999.

Research :
The health impacts of global climate change

Methods for climate and health impact assessment

Direct effects of environmental temperature and air pollution on mortality and morbidity

Related activities :
Member of Working Group on Early Human Health Effects of Climate Change, convened by WHO European Centre on Environment and Health 1998 [1998- ]

Member of Management Committee of Centre on Global Change and Health, LSHTM [2001- ]

Member of WMO-Commission on Climatology Expert Team 3.8 on Health-related Climate Indices and their Use in Early Warning Systems [2002- ]

Participant in EEA project: Climate Change State and Impact Indicators in Europe [2001-]

Teaching:
Course organiser of European Advanced Study Course, Climate Change and Human Health, 8-17 September 1999, funded by EC Environment and Climate Programme. 

Organiser of Study Unit Epidemiology in Context for MSc Epidemiology [2000- current]

Teaching and tutoring on LSHTM MSc study units (Basic Epidemiology, Environmental Epidemiology) and Distance-Based Learning course.

Teaching on Climate Change and Health to various outside institutions, including University of Cambridge MPhil Epidemiology Course: Environment Module; Imperial College MA module: Global Environmental Change and Policy, and Institute of Ophthalmology. 

Teaching on professional training course: Climate Change Science, Impacts and Policy Responses, [2002 +], Imperial College, London, UK.



Partner 51 Norwegian Meteorological Institute (met.no)

The Norwegian Meteorological Institute, met.no, is a governmental organization and was founded in 1866. Today met.no has approximately 500 employees. The main office is in Oslo and there are regional offices in Tromsø and Bergen. met.no provides the public meteorological services for both civil and military purposes. met.no shall provide services for the general public, the authorities, commerce and industry, institutions for protection of life and property, for planning and for protection of the environment. The duties of met.no include:

Issue weather analysis and forecasts 

Study the national climatological conditions and produce climatological reports

Provide meteorological observations from Norway, adjacent sea areas, and from the Svalbard area

Carry out research and development in support of the operational functions, to ensure that the services are of the highest possible standard

Make available the results of its work

Provide special services for the public and private interests on commercial basis

Participate in the international meteorological cooperation

Among the core activities of met.no are: 

Developing and improving operational models, tasks related to environmental emergency services, and general climate research 

Climatological services: Observations, databases and general climatological information.

met.no is responsible for approximately 200 observing stations on land and offshore. The institute is connected to the Global Telecommunication System (GTS) that provides members of WMO (World Meteorological Organization) with real-time global weather observations. 

The research within the field of meteorology is focused on numerical atmospheric modeling and the utilization of meteorological observations in data assimilation and verification. Climate research is focused on past, present and future climate. Regional models for atmosphere, ocean and sea ice are used to develop regional scenarios for future climate.

Jan Erik Haugen

BORN:
October 7, 1960,  Oslo, Norway

DEGREES:
Dr. Scient. (Dynamical Meteorology), University of Oslo, 1992

POSITIONS AND ACTIVITIES:

1985:

Research Assistant , Institute of Geophysics,



University of Oslo, Norway.

1985-1992:
Research Scientist, Norwegian Meteorological Institute,



Oslo, Norway.

1985-1988:
Visiting Scientist at the 'HIRLAM 1 project',



Danish Meteorological Institute, Copenhagen, Denmark.

1988-1992:
Norwegian Research Council Research Assosiate at the



'Supercomputing project'.

1992-present:
Senior Scientist, Norwegian Meteorological Institute,



Oslo, Norway.



Partner 52 MeteoSwiss

MeteoSwiss is the Federal Institute of Meteorology and Climatology of Switzerland and as such responsible for the acquisition, treatment and archiving of meteorological and climatological observations. Furthermore it is in charge of various Met Service specific tasks, ranging from governmental representation in climate relevant commissions to the operation of a limited area numerical weather prediction model (aLMo). Research activities related to the aLMo model are mainly within the Consortium for Small-Scale Modelling (COSMO). Research activities related to probabilistic medium to seasonal forecasts are in close collaboration with the ECMWF in Reading. MeteoSwiss is also a member of the Swiss National Centre for Competence in Research – Climate (NCCR-Climate). In recent years we build up specific experience in using probabilistic seasonal climate forecasts. We have done some basic statistical work on probabilistic forecast verification, looked to probabilistic forecast of the North Atlantic Oscillation and it's temperature impact on the European winter climate and developed grid point based applications for climate risk purposes.

Principal person

PD Dr. Christof Appenzeller

Senior scientist at Federal Institute of Meteorology and Climatology (MeteoSwiss), Zürich (Switzerland). Senior lecturer (Habilitation, PD) at Federal Institute of Technology ETH-Zürich. Professional Experience: Data analysis and modelling of various aspect of the atmosphere-ocean climate system relevant for atmospheric dynamics, atmospheric chemistry, climate dynamics, energy and risk management, probabilistic forecasts. Project Leader of MeteoSwiss contributions to the Swiss National Centre of Competence in Research (NCCR-Climate.

Dr. Mark Andrea Liniger

Research scientist (PostDoc) at Federal Institute of Meteorology and Climatology (MeteoSwiss), Zürich (Switzerland). PhD at Federal Institute of Technology ETH-Zürich. Professional Experience: Upper tropospheric and stratospheric transport processes, cyclogenesis in the extratropics, mid-latitude dynamics, inter-seasonal climate variability, dynamical seasonal forecasts.



Partner 53 MPIMET.MD – merged with partner 10 MPIMET
Description of Institute:

The Model and Data group (M&D) is hosted at the Max-Planck-Institute for Meteorology in Hamburg. Group's mission is to provide central support for the German and European climate research community. Emphasis is on application of climate models and scientific climate data management.
Description of key PIs involved in proposal:

Michael Lautenschlager  is director of the World Data Centre for Climate and has 10 years experience in scientific data management. M&D maintains the CERA database system, which administers DKRZ's multi-terabyte mass storage archive. Additionally M&D runs for several years the IPCC Data Distribution Centre and has been considered the Central CEOP Model Output retention and handling centre. CEOP is an international project of the WCRP-WMO.



Partner 54 NERSC

The Nansen Environmental and Remote Sensing Center (NERSC; http://www.nersc.no; NORWAY) was founded in 1986 as an independent non-profit research institute affiliated with the University of Bergen. The center plans and executes international research projects and programs funded by research councils, governmental agencies and industry mainly focused on: Climate studies with focus on the role of sea ice and ocean circulation particular at mid and high latitudes; development of numerical models for studies of marine environmental parameters and global/regional climate variations; and applications of remote sensing in coastal zone management, marine monitoring and forecasting of ocean physical and biological variables, marine pollution and sea ice. The Nansen Center staff at the end of 2003 consists of 41 persons from seven countries, including scientific personnel, 8 Ph.D. candidates, 2 Master students and administrative personnel.

Prof. Helge Drange (PI), applied mathematician, has wide experience in use of basin to global scale isopycnal ocean models, coupled physical-biogeochemical models, and coupled atmosphere-sea ice-models for climate research, process studies and industrial applications. Head of the G. C. Rieber Climate Institute at NERSC since 1997. Task group leader for the ocean, sea ice and biogeochemical modelling work in the EC MAST funded projects PREDICATE (2000-2002), TRACTOR (2001-2003), PRISM (2001-2003) and NOCES (2002-2004), contributing author to the Arctic Climate Impact Assessment (ACIA) report, member of the climate research committee of the Norwegian Research Council (KlimaProg), head of the climate modelling group at the Bjerknes Centre for Climate Research in Bergen, Adjunct Professor at the Geophysical Department at the University of Bergen, and member of the steering committee for the West Nordic Ocean Programme funded by the Nordic Council of Ministers. Drs. M. Bentsen, Y. Gao, O. H. Otterå and J. E. Ø. Nilsen will also contribute to the project.



Partner 55 NIHWM

National Institute of Hydrology and Water Management (NIHWM) is the national responsible in implementation of a unitary methodology of measurement, data collecting and processing, hydrological forecasting and prevention during dangerous meteorological situations. This task is aiming to ensure a good dissemination of data to multilevel authorities and to create the promise for a better water allocation during droughty periods.  NIHWM achieves the studies regarding the hydro climatic variability of the Danube River, the Danube Delta and the Black Sea area.

NIHWM is involved in the following international projects:

Country Study Project on Climate Change Impact on Water Resource and Adaptation Measures

The Modernization of the System of Measurements, Storage, Transmission and Dissemination of Hydrological Data to Various Decision Levels (LIFE-MOSYM)

Life Protection in Hydrographical Basins within Damages Mitigation in case of Floods (RIVER LIFE)

Monitoring of Extreme Floods Events in Romania and Hungary using EO Data (TIGRU) - NATO 

Destructive Water Abatement and Control of Water Disasters (DESWAT) – USTDA

European Flood Forecasting System (EFFS-NAS Extension)

Water Observation and Information System for Decision Support (WOISYDES).

Key Persons involved in ENSEMBLES

Dr. Petre Stanciu, director of NIHWM, is specialized in determinist and stochastic modelling for the determination of peak discharge, for hydrological and environmental impact studies. He has published 3 books and more than 100 scientific papers.  He is member of: International Association of Hydrological Sciences (IAHS), Romanian National Committee for International Hydrologic Programme (PHI – UNESCO), etc.

Dr. Ileana Mares is a senior scientist, and she has long experience in the statistical analysis of climatic time series. Responsible from Romania part in EU project : MEDIUM TERM CLIMATE VARIABILITY, under the METO-HC coordination. Her recent research has focused on the analysis of signal-to-noise ratio for detection of climate change. Romanian focal point for Climate Information and Prediction Services (CLIPS- WMO project).

Dr. C. Mares, senior scientist, experience in the application of statistical methods in the study of climate variability and global change. Member of the CLIVAR Romanian Committee and participant in the European project ECA&D. His recent research has focused on the optimum decision method applied to the analysis of ensemble climate simulations and prediction models. Responsible from Romania part in ECCN, EU project.



Partner 56 NMA – National Meteorological Administration
The National Meteorological Administration (NMA) is the national authority in meteorology in Romania and performs a wide variety of activities in the field of research-development and operational services such as: short, medium and long range meteorological forecasts; research on dynamical meteorology, climatology, atmospheric physics and remote-sensing applications; climate variability and change impacts on agricultural ecosystems. The observational network supplies the national meteorological database (over 100 years). NMA has been involved in international research collaboration such as, U. S. Country Study Program - funded by the Environmental Protection Agency, Washington D.C. aiming at climate change impact assessment on agriculture, water management and forestry, using older versions of climate change scenarios based on GCMs). Among the ongoing international projects are: ALADIN, ALATNET, LIFE ASSURE - an international partnership with Meteo-France aiming at developing a pilot informational system to estimate the environmental impacts on air and hydrological domain at urban level; LIFE AIRFORALL  - providing air quality forecasts issued in industrial polluted town; ACTION 718, within COST Project – "Meteorological Applications for Agriculture". 

The Climate Research Laboratory in the Research Department for Climatology and Agrometeorology, produces studies  on climate variability, climate change and climate prediction. The main research topics are: analysis of the main characteristics of Romanian climate variability using long term observations (trends, shifts, extreme events); connection between Romanian climate and large-scale mechanisms (atmospheric circulation, low frequency phenomena such as the North Atlantic Oscillation, etc); projection of global climate change on Romanian scale using statistical downscaling models; validation of global climate models on large-scale and regional scale. The Romanian researchers collaborate with various international institutes (especially related to climate change scenarios and analysis of the large-scale mechanisms controlling regional climate variability). 

Personnel involved 

Dr. Aristita Busuioc, senior scientist, is leader of the "Climate Research Laboratory". She has a long experience in statistical analysis in climate research, her scientific interest being related to the principal mode of climate variability, statistical downscaling models and validation of the global climate models regarding the regional features. She published many articles and was involved in international projects such as, U. S. Country Study Program, SWECLIM Programme and STARDEX project, as expert in statistical downscaling models. In ENSEMBLES she will develop a conditional stochastic weather generator.

Dr. Ileana Mares, senior scientist, Associate Professor has a long experience in statistical modeling of time series. She participated in EU projects as Medium Term Climate Variability and European Climate Computer Network (ECCN) and her relevant experience is related to the detection methods of anthropogenic signal at global and regional scales by estimation of signal-to-noise ratio.

Dr. C. Mares, senior scientist, experience in the application of statistical methods in the study of climate variability and climate prediction. Currently he participates in European project ECA&D.  He was involved in EU Copernicus projects: Statistical Methods in Climatology, ECCN, etc.

Dr. Constanta Boroneant, senior scientist in the Climate Research Laboratory. Her scientific interest is related to the regional aspects of natural climate variability and anthropogenic impacts on climate, validation GCMs and climate reconstruction from proxy data. 



Partner 57 Research Centre for Agricultural and Forest Environment, Polish Academy of  Sciences, Poznan, Poland (PAS)

Description of the institution

The Research Centre of Agricultural and Forest Environment (RCAFE) of Polish Academy of Sciences (PAS) in Poznan is one of the leading research institutions in Poland dealing with the entirety of problems of the environment of the countryside. The broad range of research areas of the Centre throughout its existence has embraced landscape structure, biogeochemical barriers, climate change impacts, eco-hydrology and sustainable development of water resources and of rural areas.

The number of personnel in the Centre is 71. The following scientific disciplines are represented: ecology, biology, chemistry, hydrology, climatology, agronomy, forestry, environment protection, economy, mathematics, computing. There are ample possibilities of inter-disciplinary consultations and collaboration within PAS-RCAFE. The Centre supervises doctoral students.

Staff of the Centre have been actively involved in a number of international activities, including those under auspices of the Intergovernmental Panel on Climate Change (IPCC), International Association of Hydrological Sciences (IAHS), World Climate Programme – Water (WCP-Water). In the EU Fifth Framework Programme, PAS-RCAFE is a partner in the MICE (Modelling Impacts of Climate Extremes) consortium. The Centre’s contribution to the research within the ENSEMBLES Project will be carried out in the PAS-RCAFE’s Laboratory of Climate and Water Resources, led by Professor Z. W. Kundzewicz.

Professor Zbigniew W. Kundzewicz

Professor of Earth Sciences, Head of Laboratory of Climate and Water Resources in RCAFE PAS, Poznan, Poland. He holds M.Sc. (1974) in automatics, Ph. D. (1979) and D. Sc. (1985) in hydrology, and the scientific title of Certified Professor (promotion signed by the President of the Republic of Poland in 1993). He has participated in many national and international projects in the area of hydrology, water resources, sustainable development, and climate impacts. Over 160 publications, therein nine books. Editor of Hydrological Sciences Journal. Coordinating Lead Author of Chapter 13 of the IPCC TAR (WG2). Head of research group in the Potsdam Institute for Climate Impact Research (part time).



Partner 58 PIK

The Potsdam Institute for Climate Impact Research is a government-funded research institute (approx. 130 scientific staff members) with the main role of targeting problems related to global change. Current projects address questions of the overall stability of the Earth System, vulnerability of ecological and social systems to possible change, and the interactions between natural and social spheres. After eleven years of existence, the institute is now widely recognised as a main contributor to these fields. PIK scientists play central roles in the International Geosphere-Biosphere Programme (IGBP), occupy several critical authorship functions for the Intergovernmental Panel on Climatic Change (IPCC) and directly advise the German Federal Government on global change issues. PIK presently holds several major research grants from the European Union, notably in the area of ecosystem dynamics.

The PIK Department of Global Change and Natural Systems (about 32 scientific staff) focuses on environmental change impacts on forestry, agriculture and water resources, and on interactions between such impacts and the atmosphere at the global scale. Such impacts are studied under continuous involvement of stakeholders and in the context of decision-making processes within the coupled-human-environment systems. Research activities are focused on model development, and on the analysis of available data from experimental campaigns, data collection network and satellite remote sensing. EU projects presently being carried out in the department include ATEAM (Advanced Terrestrial Ecosystem Analysis and Modelling, http://www.pik-potsdam.de/ateam/) and AVEC (Integrated Assessment of Vulnerable Ecosystems under Global Change, http://www.pik-potsdam.de/avec/).

The second PIK department involved in this proposal is the Climate System Department, consisting of about 20 senior and junior scientists with background from physics, mathematics, meteorology and oceanography. The department led by Prof. Martin Claussen addresses the problems of climate data analysis and scenarios, ocean modelling, and climate system modelling. The CLIMBER group within department is one of the world leaders in development of Earth System Models of Intermediate Complexity (EMICs).

PI: Prof Wolfgang Cramer is department head of the former as well as professor (chair) of Global Ecology, Potsdam University. He has 70 Papers in refereed journals (2 in press) and book chapters, 9 edited books and journal special issues, more than 30 reports, editorials and miscellaneous publications. Global biosphere dynamics and feedbacks between the biosphere and the rest of the Earth System including human society. Vulnerability of ecosystems to global change. Multiple research projects, funded from Norwegian and German national programmes as well as the environmental research programme of the European Union. Co-ordinator of the EU-Project ATEAM (17 partners, budget approx. 3 M€) and the Concerted Action AVEC (7 partners, budget approx. 600 k€). He is Vice-chair, IGBP Task Force ‘Global Analysis, Integration and Modelling’ (IGBP-GAIM) and regular IPCC lead author: Second Assessment Report (1995); Lead Author, Forests Chapter; Contributing Author or reviewer of many other chapters; Special Report ‘Land Use, Land Use Change and Forestry’ (2000): Lead Author, Chapter 2 ‘Global Perspective’ ;Third Assessment Report (2001): Lead Author, Chapter 5 (Ecosystems and their services) and 13 (Europe); Scientific advisor of the German government delegation at two IPCC plenary sessions.



Partner 59 RIVM The National Institute of Public Health and the Environment (RIVM) 

Contact person: Tom Kram MSc

RIVM is a supporting scientific organisation for the ministries in The Netherlands who deal with environment, nature, and public health. Since the late 1980s, a core task of RIVM has been to perform integrated assessments in environment and public health, on the basis of extensive monitoring, modelling, scenario analysis, and an active dialogue with the scientific community and the users the assessment results in policy making.

The Netherlands Environmental Asessment Agency of RIVM has about 250 staff involved in providing science-based assessments and outlooks for environemntal policy making. It consists of ten teams organised by key focus ans scale. Team Global Sustainability and Climate (KMD) covers the broad area of global change, global sustainability and climate policy questions, the latter on all scales from national to global. The core tools for global change are the integraed assessment model IMAGE and the associated policy scanner instrument FAIR for evaluation of global climate strategies with respect to efficiency, effectivity, equity and viability criteria. NEAA/KMD also hosts the co-chair of WG3 of the IPCC and the Technical Support Unit. The IMAGE model is used extensively for development of global emissions scenarios, both baseline and under mitigation targets. It is ione of the six models used in the peoduction of the IPCC Special Report on Emissions Scenarios. In recent years several follow-up analyses were contributed to such as the IPCC-3rd Assessment Report, the Global Envrinmental Outlook 3 of UNEP and the Millenium Ecosystem Assessment. The IMAGE model has a detailed representation of land-use, land-use change ans associated emissions. The results in these areas are used by several GCM modelling teams in France, USA and UK to study implications of atmosphere-land use interactions. Together with the other partners in RT7 RIVM is well placed to elaborate emssions scenarios combining demographic, socio-economic and physical factors to generate comprehensive emissions profiles for alternative futures.

Staff to be involved in the task involved: Tom Kram (co-ordinator), Detlef van Vuuren (economy, energy and emissions), Lex Bouwman (land-use and emissions) and Bas Eickhout (land-use and integration). 



Partner 60 SMASH (Société de Mathématiques Appliquées et de Sciences Humaines) – CIRED (Centre International de Recherche sur l’Environnement et le Développement)

SMASH is a research organisation involved in the development of mathematical methods applied to the social sciences. It has specific competence on modelling and data bases in the field of energy and the environment. Along with its technical competence, SMASH has conducted social scientific research in energy planning, energy economics, the rational use of energy and renewables.

CIRED is a scientific department which was founded in 1973 by Professor Ignacy Sachs to study the tensions between economic development, long-term natural resources management and environmental protection. Since that time it has contributed extensively to the evolution of environmental and development economics. In the early 70’s, CIRED played a major role in the development of the problematic of  ecodevelopment. Since the end the 80's, CIRED’s work has focused particularly on climate change. Beside climate change related issues CIRED conducts research in many other areas of environmental economics including new and renewable energy, acid rain, transport policy, water management and domestic waste.

During the last five years, CIRED has elaborated modelling systems related to relationships between economy, energy and climatic issues: long term models capturing the interactions between development patterns and the environment, decision making models under uncertainty and scientific controversies. A special focus is placed on innovation processes around energy production and uses, and on the implication of assumptions on technical change for the macroeconomic assessment of climate policies (cf. Integrated Assessment Modelling of Global Environmental Policies and Decision Pattern (INASUD), 1999, EC DG XII/D-5 Contract No. ENV4 – CT96 – 0197). In the same period CIRED has also developed a research field around the negotiation problems related to climate issues at the international level, especially in conjunction with game theory research and economic instruments for public policy (cf. Adopting and Distributing Climate Targets and Policies (CLIMNEG), ongoing, Contract No ENV4 – CT98 – 0810) and Strategic Integrated Assessment of Dynamic Carbon Emission Reduction Policies (SIADCERO), ongoing, EVK2 – CT1999 - 00002).

CIRED has been charged by the French Ministry of the Environment to lead a research program in collaboration with IPSL (Institut Pierre-Simon Laplace), a network of French Research Institutes working on meteorological and climatic modelling, in order to examine the possibility of finding a disaggregation of both economic and climate models which would allow for an improved representation of damage functions in an integrated assessment framework.

Researchers involved in the Project

Dr Jean-Charles Hourcade, Stéphane Hallegatte, Philippe Ambrosi, Patrice Dumas.

Jean-Charles Hourcade 

Jean-Charles Hourcade, PhD in economics, is Research Director at CNRS and EHESS, and is the scientific director of CIRED. He has been member of the National Committee of CNRS. Since 1990 he has acted as an expert for the French Government, the European Community and OECD on climate negotiations and on the adaptation of economic instruments to environmental issues. In addition, he participates in the Intergovernmental Panel on Climate Change (WGIII, chapter 8) as a convening and leading author. JC Hourcade published in most of the scientific reviews in the field (Energy Policy (1993, 21(3) 1996, 24), Energy Economics (1998, 20), The Energy Journal (23(3)), Ecological Economics (1992, 6), Nature (1997, 390), Economie et Prévision (2000), Revue Française d’Economie (2000, 3)

Patrice Dumas

Graduated from biochemistry, biology and economics at ENS Cachan, Patrice Dumas is currently teaching at Université du Maine in economics while finishing  a PhD in economics at CIRED on damages, adaptation and uncertainty in climate change. His speciality is dynamic optimisation models, especially optimal growth models, solved numerically in GAMS, and decision making under uncertainty. He also programs in various computer languages and he is a system administrator for a small network of computers running Linux.

Stéphane Hallegatte

Stéphane Hallegatte is a phD student at SMASH/CIRED. He gained an engineer degree from the Ecole Polytechnique, an engineer degree in meteorology from the French National School of Meteorology and a master in oceanography, meteorology and environment from the Paul Sabatier University (Toulouse). He spent one year as a research fellow at the Laboratoire de Meteorologie Dynamique (IPSL/CNRS), working on climate non-linearity and on the water feedback in climate change. He is now engineer for METEO-FRANCE and works at CIRED on scenarios, climate change economic impacts and climate/economy feedbacks.

Philippe Ambrosi

Philippe Ambrosi graduated in Environmental Sciences at the Ecole Normale Supérieure (Paris) and is currently finishing his PhD on « Magnitude and timing of CO2 emissions mitigation policies : lessons from optimal control integrated assessment models of global warming », Jean-Charles Hourcade advisor. His research fields include integrated modelling and assessment of global climate change, with a focus on climate change impacts and damages and decision making frameworks with uncertainty (Precautionary principle, information value). As a researcher in CIRED, he participates in French (GICC) and European (PRUDENCE) research projects. He also gives a tutorial class in climate change at the Ecole Nationale Supérieure des Ponts et Chaussées (Marne-la-Vallée).



Partner 61 Finnish Environment Institute (SYKE)

The Finnish Environment Institute (SYKE) is the only governmental research and development institute located within the administration of the Finnish Minist​ry of Environment. Part of SYKE's research funding comes directly from the State budget, part from the Ministry of Environment, and the remainder from various other national and international sources, all as separate research contracts. SYKE is responsible for carrying out environmental research and monitoring, publishing and disseminating the results and maintaining appropriate information systems. All research is carried out in seven research programmes on themes varying from global environmental issues, like climate change and biodiversity, to more national and regional issues, like controlling eutrophication and hazardous substances. There is a strong emphasis at SYKE on providing support to the decision-making process, including scientific and technical advice and through the development of methods to combat harmful environmental changes. SYKE employs nearly 600 people, more than 370 of whom are university educated scientists. 

Timothy Carter (Ph.D. 1988, Birmingham, UK) is Research Professor in the Research Programme for Global Change at SYKE, with over twenty years of research experience in the field of climate change impacts from posts in the UK, Austria and Finland. He has worked on climate change and crop impacts (e.g., Carter et al. 2000), on thresholds (Parry et al. 1996), on methods (Parry & Carter, 1998), on scenario development for Finland (Bärlund & Carter, 2002), for Europe (Hulme & Carter, 2000) and globally for the IPCC (Carter et al. 2001), and latterly on climate change adaptation (Carter & Kankaanpää, 2003). He is currently involved in two related FP5 projects: ATEAM (2001-2003) and PRUDENCE (2001-2004). 

Stefan Fronzek (Dipl.-Systemwiss., 2000, University of Osnabrück, Germany) is a research scientist at the Finnish Environment Institute and a postgraduate student at the University of Helsinki. He is currently working on an EU FP5 PRUDENCE project (2001-2004), studying the uncertainties in potential impacts of climate change through the application of agroclimatic and other indices and climate model-derived scenarios of future climate at a European scale. He is also involved in national research to develop global change scenarios for Finland and to investigate the effects of climate change on subarctic palsa mires.



Partner 62 UC

The University of Cantabria (UC) is one of the leading research universities in Spain. With an overall of 1,098 professors and researchers (485 Ph.D. permanent staff), 28% women, UC has been involved in the European Framework Programmes (FP) from the beginning of these actions. The UC Research Groups have participated in 27 European Projects in the Fifth FP, in fields such as information society technologies, computers in real time, genomics and biotechnology, high energy physics, photon engineering, etc. The founds attained by UC means the 2.4% of 5th FP funds for our country, so UC is one of the most competitive institutions of Spain in R&D Projects at European level.

Regarding the present proposal, UC has leading research groups at European and International level in enviromental sciences in the fields of Ocean Engineering and Coasts, Environmental engineering, Hydraulical Engieneering, and Environmental Statistics and Artificial Intelligence. Most of these groups are involved in sustainable development policies in collaboration with administrations of different regions in the North of Spain. For instance, UC was one of the central coordination nodes in the recent Prestige oil disaster, including modelling and forecasting the oil tracks, and coordinating human efforts.

Brief CV. of Dr. José Manuel Gutiérrez

José M. Gutiérrez is associate professor at the University of Cantabria(Spain), and the head of the “environmental statistical and AI techniques research group” which involves researches from three different institutions: the University of Cantabria, the Spanish research council (CSIC), and the Spanish National Weather Service (INM). His research interests include advanced statistical and data mining techniques where he published several papers and is the co-author of three books: “Expert systems and probabilistic network models”, “An introduction to functional networks”, and “Probabilistic and neural networks in atmospheric sciences”.  He has also worked in statistical downscaling techniques, developing new methods using the above mentioned techniques and participating in different research projects, including the 5th EU Framework.



Partner 63 Université Catholique de Louvain, 

Institut d’Astronomie et de Géophysique Georges Lemaître (UCL-ASTR)

Backgroud experience

The Institut d’Astronomie et de Géophysique Georges Lemaître (UCL-ASTR) is part of the Physics Department of the Université Catholique de Louvain at Louvain-la-Neuve (Belgium). At present, it is composed of 6 internal professors, 7 external professors, 3 support staff, 7 postdoctoral researchers or visiting scientists, and 18 postgraduate students at varying stages of their PhD. Over the last 30 years, UCL-ASTR has gained a worldwide reputation for the study of climate, climatic changes, and mesoscale meteorology. All its research activities are well integrated in Belgian, European, and international research programmes. 

The UCL-ASTR research activities are organised in five main themes : (1) reconstruction of past climates with intermediate-complexity models (both two-dimensional and three-dimensional) of the geosphere–biosphere system, (2) numerical modelling of the global ocean circulation and sea ice, (3) study of the interannual-to-centennial climate variability in polar regions with three-dimensional coupled atmosphere–sea-ice–ocean models of various levels of complexity, (4) prediction of future climate changes with a hierarchy of Earth’s system models, and (5) mesoscale atmospheric modelling, with applications to meteorology–climatology and air pollution. In particular, UCL-ASTR has developed a large-scale sea-ice model which is among the most comprehensive existing nowadays. This model has been thoroughly validated for both Arctic and Antarctic conditions, and has been used in a number of process studies. It has also been coupled to some atmospheric and oceanic general circulation models, and is currently utilised by several European research institutes involved in climate studies and operational oceanography.

T. Fichefet is Research Associate with the National Fund for Scientific Research, Belgium and Professor at the Université Catholique de Louvain. He has gathered 19 years of experience in global climate modelling, with emphasis on large-scale sea-ice–ocean interactions. At UCL-ASTR, he is leading a team of 6 scientists working on the development and use of three-dimensional models of the Earth’s climate system. His list of publications encompasses about 90 papers in refereed journals and books. He is member of the WCRP (World Climate Research Programme) ACSYS/CliC (Arctic Climate System Study / Climate and Cryosphere) Scientific Steering Group and is the Belgian representative in the WCRP research programme CLIVAR (Climate Variability and Predictability). He was also contributing author of the IPCC (Intergovernmental Panel on Climate Change) Third Assessment Report. Since 1984, T. Fichefet has participated to 12 EC R&D projects.

H. Goosse is Research Associate with the National Fund for Scientific Research, Belgium and Guest Professor at the Universiteit Gent, Belgium. He has 11 years of experience in climate modelling, and his research interest is presently focused on decadal-to-centennial climate variability in mid- and high latitudes. He is author or co-author of about 50 papers published in peer-review journals and books, and is frequently invited as expert to ACSYS/CliC and CLIVAR meetings.



Partner 64 UCLM

This group within the Department of Environmental Sciences of the Universidad de Castilla – La Mancha (UCLM) in Spain is composed of 4 senior scientists. All of them have considerable experience on atmospheric modelling, as it is demonstrated by the research undertaken during the last 14 years which led to the development of their own mesoscale atmospheric model named PROMES (acronym for PROgnostic at the MESoscale). A climatic version of such model has been applied in several studies on regional climate change since 1992, as well as on the role of surface characteristics on regional-scale atmospheric circulations in western Mediterranean, in the frame of four EU FP and five national funded projects. An adapted version of that model is currently used for operational daily short-range weather forecasting at a very high resolution in the Iberian Peninsula. In ENSEMBLES, the group contributes to most of the RT3 WPs as well as to RT2B WP 1. 

Persons involved

Manuel de Castro (principle investigator) studied Atmospheric Sciences at the University Complutense of Madrid and received his PhD degree on 1981. Since 2001 he is Full Professor at the Faculty of Environmental Sciences of University Castilla-La Mancha (Spain) dedicated both to teaching and researching always within the field of Atmospheric Physics and Modelling. Has published more than 20 peer-reviewed papers on radiative transfer, air pollution and meteorological and climate regional modelling. He has been head of the group developing the PROMES regional climate model for almost 15 years, and was the responsible scientist in four European projects and in several national projects as main co-ordinator. He is currently the Spanish scientist representative for the World Climate Research Program (WCRP).

Miguel A. Gaertner studied Physical Sciences at the University Complutense of Madrid and received his PhD degree on 1995. Since 2003 he is Titular Professor at the Faculty of Environmental Sciences of University Castilla-La Mancha (Spain). He is one of the main authors of the PROMES regional climate model used by the UCLM group and has published more than 10 per-review articles on meteorological and climate modelling.

Clemente Gallardo studied Atmospheric Sciences at the University Complutense of Madrid and received his PhD degree on 1998. He is currently Associate Professor at the Faculty of Environmental Sciences of University Castilla-La Mancha (Spain) and has more than 10 years of experience on atmospheric modelling. He has remarkably contributed to improving PROMES regional climate model and has published several per-review articles.

Enrique Sanchez studied Atmospheric Sciences at the University Complutense of Madrid and received his PhD degree on 2002. He is currently a contracted senior researcher within the group at the Faculty of Environmental Sciences of University Castilla-La Mancha (Spain). He has full experience on the use of PROMES regional climate model.



Partner 65 UiO

University of Oslo (UIO), Oslo, Norway. I. S.A. Isaksen P.I.

The Department of Geophysics at the University of Oslo has long experience in studies related to atmospheric pollution, ozone depletion and climate processes. The studies focus on modelling of distributions and long-term changes in pollutants and chemically active greenhouse components and their forcing due to human activity. The group is also performing interactive climate-chemistry modelling with focus on tropospheric chemistry using the NCAR CCM3 model. The group is participating in several EU environmental projects on atmospheric chemistry and climate studies, and has participated actively in international assessments on climate and ozone (IPCC climate assessments, WMO/UNEP ozone assessment, IPCC and EU assessments on atmospheric aircraft emissions).

CV Ivar S.A. Isaksen

Ivar S.A. Isaksen is professor in Meteorology at the University of Oslo. His area of research is atmospheric chemistry where he has 30 years of experience in research and teaching. Research emphasis has been on modeling of ozone depletion and changes in greenhouse gases, and on the impact of man made emissions of pollutants on regional and global chemical composition. The studies include: Ozone depletion from CFC gases, the impact of aircraft emission on atmospheric composition and radiative forcing, the effect of chemical processes on the radiatively active greenhouse gases (methane, ozone, nitrous oxide). Special emphasis has been given to the studies of how reduction in emissions of pollutants will affect future changes of chemical compounds. He has published more than 120 scientific papers in refereed journals, dealing with topics of regional and global scales, and presented more than 50 invited papers and lectures at international meetings and conferences during the last 5 years. He has coordinated several EU projects and been lead author of IPCC climate and WMO/UNEP ozone assessments.



Partner 66 Universität zu Köln - Institut für Geophysik und Meteorologie (UKOELN) – did not accede to the contract
The Institute for Geophysics and Meteorology of the University of Cologne is a leading research institution with respect to the diagnostics of atmospheric processes in observational data and Global and Regional Circulation Models. Two of the research foci related to ENSEMBLES are Climate Variability and Anthropogenic Climate Change. It includes the validation and intercomparison of key processes produced by different GCMs, the understanding of simulated climate change with special respect to Europe, and the large-scale conditions leading to the occurrence of extreme events (rainfall, storms). One research approach is the variable mid-latitude cyclone and upper air storm track, their relation to the NAO and European circulation patterns. A number of diagnostic tools have been developed for these purposes. 

Impact related research has been performed e.g. with respect to observed meteorological hazards, in particular floods and wind-storms. This work involved collaboration with several primary insurance and re-insurance companies, strengthening the research approach of combining knowledge from the impacts community and meteorology. Thus, the institute is experienced in performing research in collaboration with institutions directly interested in impacts and extreme events like re-insurance companies.

Priv.-Doz. Dr. Uwe Ulbrich is leading the mid-latitude climate diagnostics group of the institute. He has been the responsible scientist in previous EU-funded projects on the Anthropogenic Climate Change (e.g. SIDDACLICH), giving him experience in the cross validation of GCMs and the effects of rising greenhouse gas concentrations. He is a leading investigator in research projects on climate impacts (STOEC, MICE). Some of the past and ongoing research efforts include the interaction with scientists from other (non-natural science) disciplines and from commercial companies.



Partner 67 ULUND

Geobiosphere Science Centre,

Department of Physical Geography & Ecosystems Analysis 

Lund University, SWEDEN

The Geobiosphere Science Centre part of the new Geocentrum at Lund University is formed by Department of Physical Geography & Ecosystems Analysis collaborating with the Department of Geology as a major centre of interdisciplinary research and teaching.  A new Nordic Centre of Excellence on Ecosystem Carbon Exchanges and their Interactions with the Climate System (NECC) has also been established and is co-ordinated through the Department. A number of EU FP4 projects and 10 EU FP5 projects were either co-ordinated or have partners within the department. Climate variations and climate impact, and ecosystem modelling is a major research theme in the department in particular the responses of ecosystems and their processes to past, present and future climates. 

Research team

Martin Sykes, Professor, a UK citizen, is an experimental and theoretical ecologist with broad interests in plant ecology focused on modelling the responses of vegetation to climate. He leads the Ecosystems Modelling & Biodiversity Studies Group in the Department. He has spearheaded the application of stand-scale and global dynamic vegetation models to study past, present and future climate impacts on terrestrial vegetation distribution and productivity. He co-ordinated the EU FP4 project ETEMA and was a contractor in FP4 “African Pollen Database” and a contractor in 3 FP5 projects ATEAM, EPIDEMIE, PRUDENCE. He is also a full partner in the proposed FP6 IP ALARM. Within Sweden his group also models the response of Swedish forests to climate change. A long-term interest is concerned with species diversity and landscape history in semi-natural grasslands.

Lars Bärring, Associate Professor, is a climate scientist with a long-standing focus on climate variations. He has a background in Physical Geography/Climatology and Mathematics/Statis-tics, and obtained his Ph.D. in Lund. He leads a research group focusing on and climate variability, climate extremes and their impact on the environment and ecosystems. He was/is contractor/full partner in 2 FP4 projects ADVICE (reconstruction of European climate variations), WEELS (wind erosion on agricultural lands) and the FP5 project MICE (impact of climate extremes). 

Ben Smith, Associate Professor, obtained his Ph.D. in theoretical community ecology at the University of Otago, Dunedin, New Zealand, in 1995. Since January 1996 he has been employed by Lund University, where he has focused on development, validation and application of dynamic ecosystem models. He is the author of the General Ecosystem Simulator (GUESS) model, among the first to combine individual-based vegetation dynamics with process-oriented biogeochemistry, and a co-author of the global model LPJ-DGVM. 



Partner 68 UNIK-CESR / Center for Environmental Systems Research

The Center for Environmental Systems Research at the University of Kassel is unique in its concentration on environmental research from the systems perspective. It is well known for its work on global environmental modeling and environmental scenarios analysis and for its studies of society-environment interactions. Researchers are involved in many international research activities including the International Geosphere-Biosphere Programme, the International Human Dimensions Programme on Global Change, the Intergovernmental Panel on Climate Change, and the European Forum for Integrated Environmental Assessment. 

The Center is one of the most active centers in Europe for the assessment of world water resources. Researchers at the Center have developed the WaterGAP model, the first global model that simulates both water availability and water use at the river basin scale. Researchers at the Center have also developed many original European and global data sets to support European and global water assessments including digital maps of irrigated areas, power plant locations/types and maps of the direction of river drainage. 

Project Leader

Prof. Dr. Joseph Alcamo is Director of the Center for Environmental Systems Research at the University of Kassel, Germany. In Kassel he holds one of the few Professorship Chairs of Environmental Systems Research in Western Europe. He has three university degrees in Civil and Environmental Engineering with emphasis on the analysis of water problems, including a Ph.D from the University of California, Davis. Prof. Alcamo began his career in the 1970s with the consulting firm Hydroscience where he coordinated and carried out water quality management studies throughout the United States. Since then he has become one of the major developers of global integrated models that have been used for both scientific research and to develop international strategies for addressing environmental problems. He was a founding member of the team at the International Institute for Applied Systems Analysis (IIASA) that built the RAINS model of European acid rain, and leader of the group at the National Institute of Public Health and the Environment, the Netherlands that built the IMAGE 2 model of global environmental change. He was a member of the Scenario Panel of the World Water Commission and led one of the modeling teams that produced quantitative results for the World Water Vision Scenario. He was also a member of the IPCC team that developed the “SRES” scenarios. He is currently a member of the Review Committee of the Global Water System Project being organized by the IGBP, the IHDP and the other international global change programmes.



Partner 69 The University of Liverpool

Liverpool is one of the UK's leading research universities with a reputation nationally and internationally for high quality teaching and research. In the course of its history the University has been associated with no less than eight Nobel Laureates.  The University founded in 1881 received its Royal Charter in 1903. 

The University has six faculties with 54 departments and schools. Over 180 first-degree courses are offered across 103 subjects. Today, the University has over 23,000 registered students and an annual income of almost £180 million, research grant and contract awards in 2001-02 amounted to £63 million. In addition The University was awarded £14.6 million from the Science Research Investment Fund (SRIF) to support research infrastructure in the new Biosciences Centre, the installation of a new magnetic resonance scanner in the Magnetic Resonance and Image Analysis Research Centre, and the installation of computer hardware to take advantage of the opportunities around the e-Science GRID initiative.

The Department of Geography in collaboration with the Liverpool School of Tropical Medicine were the co-ordinators of the application modelling partners in EU FP5 DEMETER ensemble seasonal forecasting project as well as running an integrated malaria model.  In addition the Department attracts funding from a variety of sources across a range of subjects examples here are from three research project active in 2003  these are studies of the impacts of HIV and AIDS on the school population in parts of Africa (UK Department for International Development, ~136kEu), a second project examines social structural issues relating to rapid climate change (UK Economic and Social Research Council, ~62kEu) and as a third example is a study of the evolution of the Dungeness coast using paleo-environmental reconstruction techniques (English Heritage ~120kEu).  The Department has strong ongoing collaborative links with the Liverpool School of Tropical Medicine which is closely allied to The University of Liverpool.  The Department has funded projects utilising The University’s e-science GRID system.

Further details may be found in the University of Liverpool 2002 Research Report http://wwwh.liv.ac.uk/annualreport/2002/research.htm
Andrew P. Morse  

University of Liverpool


Present Position: Lecturer in Department of Geography since 1988


Date of Birth:
8th February 1964

Nationality: British

Qualifications:  Ph.D. Atmospheric Physics Research Group, University of Manchester Institute of Science and Technology , 1990

Research Projects: In the last five years have been an investigator on projects totaling more than 2.7MEu funding bodies include the EU (FP6 DEMETER seasonal ensemble forecasting as work package coordinator for application users), NERC, MRF, British Council and GIPEcofor (France).



Partner 70 Oxford University UOXFDC

The University of Oxford is globally renowned for the quality and diversity of its research, with over 3000 academic staff and 3000 postgraduate students working on research. The latest Research Assessment Exercise shows Oxford having more academics working in world-class research departments (ranked 5 or 5*) than any other UK university.

The sub-department of Atmospheric, Oceanic and Planetary Physics is part of the Department of Physics at the University of Oxford. The sub-department's research focuses on the study of physical processes in the atmospheres and oceans of the Earth and other planets, using experimental and theoretical techniques. We are an important centre for theoretical atmospheric and oceanic modelling. Our climate dynamics group studies the large-scale behaviour of the atmosphere-ocean system and its response to external drivers such as the increases in greenhouse gas levels responsible for anthropogenic climate change. Other modelling of the Earth's atmosphere focuses on large-scale dynamical and chemical-transport processes relevant to climate, and on the interpretation of our satellite data.

The School of Geography and the Environment (SoGE) is one of the leading Geography Departments in the UK.  Through its Climate Research Group (CRG), the SoGE undertakes research in climate variability and climate change, using both observations and climate modelling.  Dr Mark New heads the CRG's research in the development and analysis of datasets of surface climate variables: it is this research expertise that will contribute to WP5.

Dr. Mark New (Ph.D. Cambridge; MPhil Cambridge; BSc Cape Town)

Mark New is a departmental lecturer in Physical Geography (Climatology) in the School of Geography and the Environment, Oxford University.  He has been working in observational climate change for the last 8 years, with particular emphasis on the development and analysis of gridded datasets of surface climate.   He has contributed to the IPCC Third Assessment Report, and has published widely on the subject of dataset development.

Dr. Myles Allen (Ph.D. Oxford University; BA Oxford University)

Myles Allen is a departmental lecturer in Atmospheric Dynamics in the department of Atmospheric, Oceanic and Planetary Physics, Oxford University and is a researcher in the Climate Dynamics group. He has been working on quantifying the uncertainty in forecasts of anthropogenic climate change, and is the Principal Investigator of the climateprediction.net project, which is using an ensemble of models running on PCs around the world to produce a probability-based forecast of 21st century climate.

He was a contributing author to the IPCC Third Assessment Report.

Dr. Dave Frame (BSc. Canterbury University, New Zealand; Ph.D. Canterbury University, New Zealand)

Dave Frame is a post-doctoral research assistant in the Climate Dynamics group in the department of Atmospheric, Oceanic and Planetary Physics, Oxford University. He is also Manager of the climateprediction.net project. He has been working on ensembles of coupled atmospheric-oceanic climate models including examining decadal scale climate variability.

Mr. Nicholas Faull (MPhys Oxford University)

Nicholas Faull is a research student in the Climate Dynamics group, investigating the quantification of uncertainty in long range climate forecasts, in particular with regard to the climateprediction.net ensemble. 



Partner 72 Weather Informatics – withdrew from the project in year 1
Weather Informatics was incorporated in 2001 as a spin-out from the University of Reading and enjoys close links with the University’s Department of Meteorology, one of the world’s leading centres of weather and climate research. 

Weather Informatics provides a wide variety of customer-specific weather forecasts and expert consultancy to enable businesses to improve their management of weather related risks. 

The company undertakes fundamental research in a wide variety of areas in order that the most recent scientific advances can be applied to end user needs.

Key personnal:
- Dr Warwick Norton, PhD (University of Cambridge), 15 years experience working on atmospheric dynamics and modelling, PI in several EU projects including the coordinator in TOPOZ II

- Dr Jo Pelly, PhD (University of Reading), 5 years experience working on atmospheric dynamics with particular expertise in atmospheric predictability



Partner 73 UJF

University Joseph Fourier of Grenoble (UJF) is one of the major french Universities for Science, Medicine and Technology. It has about 17000 students, 2500 professors, assistant-professors and staff members and an annual budget of about 125 million euros. It is one of the main french centers for research, in close collaboration with the National Center for Scientific Research (CNRS), the French Atomic Energy Commission (CEA) and the National Institute for Research in Medical Sciences (INSERM). UJF is internationally known for its research achievements in the field of climatic change and global atmospheric pollution, with especially major contributions on the reconstruction of  past climatic changes through the analysis of deep ice cores drilled in Greenland and Antarctica. UJF has a leading role for the education of european thesis students and scientists in the field of climatic change and atmospheric sciences with the European Research Course on Atmospheres (ERCA). Since it was created in 1993, ERCA has already been attended by 600 participants from all over Europe.

Short curriculum-vitae of the key persons involved

- Claude Boutron is director of ERCA. He is Professor at University Joseph Fourier and senior member of Institut Universitaire de France. He was a visiting research associate at California Institute of Technology in Pasadena (USA) and a visiting Professor at Curtin University of Technology in Perth (Australia). His research work is devoted to the reconstruction of past and recent changes in the biogeochemical cycles of heavy metals by analysing snow and ice cores from Greenland, Antarctica and the Alps. He has published 125 papers in international journals with peer review including 10 in “Science” or “Nature”.

- Christophe Ferrari is sub-director of ERCA. He is assistant-professor at University Joseph Fourier and junior member of Institut Universitaire de France. His research work is devoted to the global geochemical cycles of mercury and other heavy metals, with special emphasis on mercury exchanges between the atmosphere and the snowpack in polar regions. He has published 30 papers in international journals with peer review.



Partner 74 C4I, part of Met Eireann
C4I was established in 2003 to develop a regional climate modelling capability in Ireland and to provide information on the future Irish climate and the likely impacts in areas of national concern.  It has close links with Met Éireann and the Research Centre in Meteorology and Climatology in the Faculty of Science in University College Dublin (UCD); Peter Lynch, formerly from Met Éireann and currently Professor of Meteorology in UCD, is the C4I Project Leader. The Project Manager (Ray Mc Grath) is head of the Research and Applications Division in Met Éireann.
The main focus of the project, the modelling work, is carried out in the Regional Climate Modelling and Prediction Centre located in the headquarters of Met Éireann in Dublin. 

C4I has principally used the Rossby Centre RCA model to perform simulation of the Irish climate and, more recently, REMO and the WRF and MM5 models. Recently, it completed a 40-year validation of the RCA model driven by ERA-40 data and a 40-year future (2021-2060) simulation using ECHAM4 driving data (~13 km horizontal resolution in both cases). The outputs from these simulations have been used to drive several applications to assess the impact of climate change in Ireland (e.g. flooding in river catchment areas). 

C4I employs 3 postdoctoral researchers, 1 PhD student and 1 technical assistant. A senior computational scientist, based in UCD, will shortly be recruited to provide expertise and IT support in areas such as Grid-computing. Dr Tido Semmler and Dr Shiyu Wang will play a major part in C4I’s contribution to ENSEMBLES. Dr Semmler has considerable expertise in regional climate modelling and has also participated in the PRUDENCE project. Dr Wang is also highly experienced in climate modelling, particularly in the use of the MM5 and WRF models.

C4I is registered as an ECMWF Special Project and has access to ECMWF computer resources for running model simulations. It also has access to a high-performance cluster established in UCD through which it can access other clusters around Ireland under a Grid-computing initiative (CosmoGrid). It also has access to supercomputer resources in the recently established Irish Centre for High End Computing (ICHEC) in Dublin.



Partner 75 UBERN
The University of Berne was founded in 1834 and is now a medium-sized cantonal University with eight Faculties including Old Catholic and Protestant Theology, Law, Economics, Medicine, Veterinary Medicine, History, Arts and Languages, Humanities (Educational Sciences, Psychology and Sports), and Natural Sciences. The University has a staff of about 4,000, ca. 13,000 students and a total turnover of about 500 million swiss Francs (numbers are without the University Hospital) (year 2004). In 2004, research contracts were in the order of 146 mio swiss Francs, and services of about 75 mio swiss Francs were delivered.

The University of Berne hosts an Interfaculty Coordination Center for General Ecology focusing on inter- and transdisciplinarity, an Interdisciplinary Center for Gender Research, and three Swiss National Centers of Competence in Research (NCCR) on (i) Climate, (ii) North-South (Research Partnerships for Mitigating Syndromes of Global Change), and on (iii) the Law and Economics of the International Trading System. The Institute of Geography hosts the NCCR Climate and is hence strongly involved in research on climate change, climate history, air pollution and immissions ecology.

Professor Evi Schuepbach was awarded her Ph.D. at the School of Environmental Sciences, University of East Anglia, Norwich, U.K. and set up her own research group on ‘Climate and Background Ozone’ (CABO) in the Institute of Geography. Together with her research team, she has investigated the chemistry and dynamics of lower-tropospheric ozone since the mid-1990es, using both experimental and modelling approaches, and is teaching a postgraduate course on climate - air quality links in the new Swiss Master on Climate. She has been involved in and coordinated pedagogical and e-learning projects in Switzerland and Europe, and has directed a semi-private postgraduate University in southwestern Switzerland. She has been involved in many European research projects on climate and air quality in FP4, FP5 and FP6 including TOR-2 in EUROTRAC where she was serving as a Member of the Scientific Steering Committee. She is the Task Leader “Training and Education” in the European Network of Excellence in Atmospheric Composition Change (ACCENT; www.accent-network.org).



Partner 76 Institut für Meereskunde an der Universität (IfM-GEOMAR)
See partner 43 IFM for a description


Partner 77 University of Geneva (UNIGE) and the Institute for Environmental Science and Sustainability.

The University of Geneva is one of the leading Swiss academic institutions and has a wide international network and contacts with prestigious organizations such as CERN, the WMO (including the IPCC Secretariat) and WHO, and many other international bodies and NGOs.

The Institute for Environmental Science and Sustainability is a new graduate school that opens in the Autumn of 2006. It brings together climate and environmental specialists, as well as economists and policymakers under one roof, thus enabling efficient cross-disciplinary research to be conducted. The major climate-relevant foci are on energy and urban issues (both as contributing causes of greenhouse-gas emissions and as recipients of the consequences of global warming), in both the industrialized world and in the developing countries. The synergies to be developed within the Institute and national and international partners will have a positive feedback for the RT8 module of the EU-ENSEMBLES project that will be co-coordinated from the Institute.

CV of Martin Beniston

Martin Beniston is full professor at the University of Geneva. His education and training ranges from Environmental Sciences at the University of East Anglia, UK (BSc), Atmospheric Science at the University of Reading, UK (MSc), to a doctorate degree at the Laboratoire de Météorologie Dynamique (LMD), Ecole Normale Supérieure, Paris, France. He subsequently obtained his “Habilitation Degree” at the Swiss Federal Institute of Technology (ETH) in Zurich, Switzerland. Martin Beniston has worked in a number of climate-oriented research institutions, including the LMD in Paris, the Max-Planck-Institute for Meteorology in Hamburg, and ETH in Zurich. He was one of the vice-chairs of the “Impacts” working group during the IPCC Second Assessment Report process and Swiss member of the IPCC Bureau. He is the series editor of the book series “Advances in Global Change Research” (Springer Publisgers), and organises the annual “Wengen Workshops on Global Change Research”. He is an elected member of the Academia Europea, the chairman of the Scientific Steering Committee of the Austrian Climate Program (AustroClim) and a member of the board of trustees of the WWF in Switzerland. Prior to his appointment at the University of Geneva, he was full professor and Head of Department of Geosciences at the University of Fribourg, Switzerland, from 1996-2006.

A.2 Sub-contracting

No work is foreseen to be sub-contracted.

A.3 Third parties

No work is foreseen to be carried out using third parties.

A.4 Competitive calls

No competitive calls are foreseen.

A.5 Funding of third country participants

No funding of third country participants is foreseen.

In most aspects of ensemble based climate prediction Europe leads the world. Within ENSEMBLES this world leading European expertise will be brought together in an integrated, managed programme which should ensure Europe retains its world leading status. For these reasons there is no overriding reason to include many participants from outside Europe, and as a result participants from outside Europe have been included sparingly and only where they bring significant additional expertise.

The International Research Institute (IRI) in the USA specialises in research into the ability of societies worldwide to cope with climate fluctuations, especially those that cause devastating impacts on humans and the environment, thereby reaping the benefits of decades of research on the predictability of El Niño-Southern Oscillation phenomenon and other climate variations. By orchestrating a wide network of collaborations and comprehensive programs that couple physical science research and applications research with capacity building, the IRI is a unique institution in the international development of applications of climate prediction.

The Bureau of Meteorology Research Centre (BMRC) is the research division of the National Meteorological Service in Australia.  BMRC bring climate modelling expertise and a wide knowledge of southern hemisphere climate variability and change.

These institutes bring significant additional expertise to ENSEMBLES, but overall their role is a minor one and is not critical to the successful operation of the ENSEMBLES project.

Appendix B – abbreviations
Abbreviations

4AR

Fourth Assessment Report (of the IPCC)
ACC

anthropogenic climate change

AOGCM
atmosphere-ocean general circulation model

CGCM

coupled ocean-atmosphere general circulation model

CGE

computable general equilibrium model

COPES

co-ordinated observation and prediction of the earth system

ECA

European climate assessment

ECCP

European Climate Change Programme

ECMWF
European Centre for Medium-range Weather Forecasts

ECSN

European climate support network

EMB

ENSEMBLES Management Board

ENSO

el-nino/southern oscillation

EPS

ensemble prediction system

ERA40

ECMWF 40 years Re-Analysis

ESM

earth system model

ESSP

earth system sciences partnership

GCM

general circulation model

GHG

greenhouse gas

GMES

Global Monitoring for Environment and Security

GTAP

global trade analysis project

IGBP

international geosphere-biosphere programme

IHDP

international human dimensions programme

IPCC

intergovernmental panel on climate change

MJO

Madden-Julian oscillation

NMS

national meteorological service

PDF

used for probability density function and probability distribution function
RCM

regional climate model

RT

research theme

SRES

Special Report on Emissions Scenarios (of the IPCC)
SST

sea surface temperature

TEC

Treaty of the European Community

TAR

Third Assessment Report (of the IPCC)
UNFCCC
United Nations Framework Convention on Climate Change

WCRP

world climate research programme

WP

work package
Appendix C – Change History

C.1 Changes from vn1.6 to vn2.4 (30-Jan-06)
Vn1.6 (dated 18-Oct-04) was the version used for year 1 of the project
Vn2.4 (dated 30-Jan-06) was the version approved for year 2 of the project and includes the following changes:
1. Removed references, where appropriate, to FAO, WHO and WINFORMATICS, and changed UKOELN to FUB throughout. The budgets for FAO, WHO and WINFORMATICS have been left in Contract Preparation Form (CPF) A3.1 and A3.3 until the ENSEMBLES Management Board finalise their decision for where to transfer the money to. The budet for UKOELN has been added to that of FUB.
2. Section 3 – updated Participant List (as above), added C4I, changed name of IfM to IFM-GEOMAR.
3. Section 6 – the work of ETH (a no-cost partner) in WP2B.2 is better suited to WP3.1. ETH added to Table 6.3 “Roles of Regional Climate Modelling Groups” (page 27), added to list of participants in WP3.1 (page 55), and removed from WP2B.2 (page 51).

4. Section 6.6 – updated the Gender Action Plan.
5. Section 8 – detailed implementation plan updated for months 13-30.
6. Appendix A.1 – updated to take account of changes in consortium.
7. Section 9.1 – MPIMET.MD merged with MPIMET at the advice of the EC during the negotiation phase, and UKOELN effort moved to FUB.
8. The original Section 9.2 had inconsistencies in the RT8 person months effort that arose during the complicated negotiation phase when RT8 underwent large budget cuts. ECMWF, ICTP and UNILIV do not have any effort listed in Section 9.1 for the full duration of the project nor in the 18 month plans in Section 8.6, so Section 9.2 is clearly inconsistent. Their person months effort in Section 9.2 should be 0, and are recorded as 0 in the first year reports. ICTP and UNILIV have a further issue whereby Section 9.3 (CPF A3.1) also lists unfunded effort in RT8, which should also be 0 due to the budget cuts. 
9. Section 9.3, which refers to CPF A3.1, has been corrected as follows. The funding for UKOELN has been added to FUB in CPF A3.1. The estimated eligible costs for ECMWF, UNIVBRIS and UEA were incorrect, due to inconsistent versions of the CPF files being used during the drawing up of the contract. Pierre Valette agreed that these could be amended at the beginning of the second year. A3.1 has been updated for ECMWF, but A3.3 has now been superseded by the new A3.3 for months 13-30. UNILIV has an incorrect total eligible cost under “Training activities” as noted above – this has now been set to 0. IUKB, a zero-cost partner, has incorrect total eligible costs in CPF A3.1. They have been corrected.
10. There have been some minor changes to the “Participant Information” CPFs, as follows:
	no.
	Partner name
	Requested amendment

	1
	METO-HC
	1st and 2nd authorised officials changed in A2b due to change of staff

	13
	UEA
	Team Leader now Clare Goodess in A2b

	15
	Uni-HH
	Change of official address of institute in A2a

	43
	IFM-GEOMAR
	Change of institute name in A2a

	54
	NERSC
	Change of official address of institute in A2a

	63
	UCL-ASTR
	1st and 2nd authorised officials changed in A2b due to change of staff

	66
	UKOELN
	Removed from CPFs (eligible costs added to FUB)

	74
	C4I
	Added to CPFs since they joined on 1 Sep 2005


C.2  Interim changes from vn2.4 to vn2.6
Vn2.4 (dated 30-Jan-06) was the version approved for year 2 of the project

Vn2.6 is a subsequent version for year 2 with the following changes:
1. Corrected the approximate horizontal resolution of the RCMs from 20km to 25km throughout

2. Partner 43 IFM has been renamed. Now partner number 76 IFM-GEOMAR.

3. Changed IUKB to UBERN throughout (approved by the EMB on 11/1/06).
4. Section 3 – updated the Participant List to show IUKB exited the project in Month 14 and UBERN entered in Month 15.
5. Section 9.1 and 9.3 updated to reflect changes to IUKB.

6. Sections 9.3 and 9.4 updated to take into account removal of FAO and WHO in contract amendment request number 4, withdrawal of WINFORMATICS, addition of C4I, and change of DMI’s cost model from AC to FC. The EMB decided on 23/3/05 that the WHO RT5 5-year budget of €25,000 for D5.10 should still be spent on provision of D5.10, so the budget has been allocated to METO-HC to make the necessary payments. The EMB decided on 23/3/05 that the FAO RT6 5-year budget of €16667 should be used to alleviate the shortage of travel money within the project, so the budget has been allocated to UNILIV (RT6 coordinator). The EMB decided on 16/2/06 that €70000 of the WINFORMATICS 5-year budget of €90700 should be transferred to MPIMET for provision of the GCM ACC database, and the remaining budget should be reserved for RT6 activities at this time (EMB decision on 23/3/05), so €20700 has been allocated to UNILIV (RT6 coordinator).
7. Appendix A.1 – updated to take account of changes in consortium.
C.3  Changes from vn2.6 to vn3.1
Vn2.6 was the version used in year 2 of the project.

Vn3.1 is the version submitted in response to the review of the 2nd year annual reports as a proposal for use in year 3 of the project.

The changes between vn2.6 and vn3.1 are as follows:

1. Replaced references to UNIFR with UGENEVA where appropriate
2. Section 3 – updated participant list 

3. Section 7 – updated the members of the ENSEMBLES Management Board
4. Section 8 – updated for year 3

5. Section 9.2 – updated for year 3

6. Section 9.3 – updated for year 3.  In addition, two errors have been corrected: MeteoSwiss (a zero cost partner) had an error with their Total Eligible Costs which have been changed from €260,000 to €241,935 due to the exchange rate used by the Swiss science funding agency; MPIMET had an error under the “Training” activity, such that MPIMET was listed as having total eligible costs of €240000 under “Training” and €0 requested EC contribution, but both numbers should be, and have now been set to, €0.

7. Section 9.4 – updated for year 3
8. Appendix A.1 – updated to take account of changes in consortium.
C.4  Changes from vn3.2 to vn4.1
Vn3.1 was the version submitted in response to the review of the 2nd year annual reports as a proposal for use in year 3 of the project.

Version 3.2 was the version agreed between the EC and ENSEMBLES and differed from version 3.2 in sections 9.3 and 9.4 which used incorrect data from the CPFs.

Version 4.0 is the version submitted with the third year annual reports.  It will need revising if the reviwers or the EC have any objections to its content.
The changes between vn3.2 and vn4.0 are as follows:

1. Removed WINFORMATICS from Section 3.

2. Updated the members of the EMB throughout

3. Replaced RIVM with MNP throughout, replaced DIAS with AU throughout, corrected the name UGENEVA to UNIGE throughout, corrected the name UNIBE to UBERN throughout.
4. Section 8 updated for year 4
5. Section 9.2 updated for year 4

6. Section 9.3 updated for year 4:

· RIVM finances for years 1 to 3 fixed (taken from Form Cs) and remaining finances moved to MNP.
· Ditto for DIAS to AU.

7. Section 9.4 updated for year 4  [last change by CH]

8. Delivery date for D6.13 (page 186) corrected to month 48 from month 42. [First change by PvdL]

9. WP4.3 leader changed from UREADMM (David Stephenson) to AUTH (Panagiotis Maheras) (page 66). UREADMM (David Stephenson) now listed as a participant.

10. Date for MM8.2 changed from Month 58 to Month 48 (page 195). This corrects a typographic error.

11. Added “D7.8 Scientific publication on the direct impact of climate change on regional labour productivity” to WP7.4 (page 192). As requested in the Third Annual Review.
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� CO = Coordinator, CR = Contractor


� Partner numbers 28, 39 and 53 not used


� Partner 10 (MPG) comprises two institutions: MPIMET and MPIMET.MD


� Relative start date for the work in the specific Research Theme, month 0 marking the start of the project, and all other start dates being relative to this start date.


� Nature of the deliverable (R=report, P=prototype, D=demonstrator, O=other)


� Dissemination level (PU=public, PP=restricted to other programme participants including the Commission Services, RE=restricted to a group specified by the consortium including the Commission Services, CO=confidential, only for member of the consortium including the Commission Services)


� Month in which deliverables will be available. Month 1 marking the start of the project (September 2004), and all delivery dates being relative to this start date.


� For Integrated Projects each workpackage must relate to one (and only one) of the following four possible Activity Types:  RTD/Innovation activities, Demonstration activities, Training activities, Management  activities


� Milestones are points where major results have successfully been achieved as the basis for the next phase of work, or are control points at which decisions are needed; for example concerning which of several technologies will be adopted as the basis for the next phase of the project.


� NOTE: MPIMET.MD will be (12/3) if Management Board approve additional funding for extending contract of database manager at MPIMET


� The focus will be on the period since 2000 (cf. AMMA data availability), but it is nevertheless prefered to start in 1990 so as to obtain longer evaluation runs and a better overlap with the transient scenario runs.





Page 1 of 256

[image: image17.png]


_1136700812.bin

