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The idea to propose this initiative was born on very short notice and the proposal is still in a preliminary stage in terms of co-ordination with the other member states. Germany would like to invite all EU member states to participate and contribute to its further development and implementation.
1.
Theme for the Joint Programming Initiative

Europe has set ambitious goals both in terms of climate change mitigation and adaptation. We are moving towards general acceptance of the fact that extraordinary international efforts will be required to combat or avoid negative consequences of climate change.

We realise that considerations on climate change are becoming a critical parameter in decision making on all levels, to be integrated into a complex framework of already existing policy, planning and management instruments. Up to now, however, planning and implementing sustainable responses to climate change implies influencing many decisions which are not primarily taken with climate adaptation or mitigation in mind.
There is growing recognition, though, that well planned investments in climate mitigation and adaptation may also realise economic opportunities - particularly if compared to potential costs of inactivity. But reliable methods to assess and communicate costs and benefits or risks are not readily at hand. But they will strongly affect to which extent societies, regional and local authorities, economies, or even companies accept paying for adaptation or mitigation measures.

We therefore propose “Enhancing the Utility of Climate Knowledge for Decision Making in Europe (EU-CliDec)” as a central European initiative concerning the coordination of climate research funding. We understand “climate knowledge“ in a rather broad sense, including all kinds of scientific knowledge on causes and consequences, on cost, risks and benefits of climate change as well as possible responses.
We suggest structuring this Joint Programming Initiative JPI along three major strands. These imply a clear added value for European integration, because national activities alone clearly fall short of meeting the collective demand of knowledge. 
(1) Improving climate predictability on decadal timescale in Europe 
Decadal timescales are currently not covered by both weather forecasts and climate projections. But these timescales are of particular importance for planning and investment decisions as well as precautionary measures. A successful development of a decadal climate prediction system requires a substantial improvement in our understanding of the key processes and reduction of underlying uncertainties.

. 
(2) Developing climate services
Improved availability and use of quality climate information is important for decision-making processes on different scales. It requires the expansion of information systems that translate the complexity of scientific findings on climate change and in particular the results of computer models into application-oriented knowledge and accessible expertise. 
(3) Improving decision-making

Robust consideration of the impacts and consequences of decisions requires reliable instruments such as integrated assessment tools capitalizing on information from climate services in order to assess key vulnerabilities, risks and opportunities for regions and industries, societies and economies and globally linked value chains.

Each of the three topics mentioned above is explained in further detail below, proposing key topics to be addressed as part of a JPI.
The envisaged outcomes of this JPI are a European decadal climate predication system, the establishment of advanced climate services and advanced integrated assessment tools for enhanced decision-making on climate change mitigation and adaptation. It will as a whole substantially improve the basis for upcoming negotiations and decisions in the context of climate change on various political levels. In addition, it will help to support planning and investment decisions on regional, local or company scale and thereby strengthen the competitiveness of the European economy.
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3.
Objectives

The strategic objectives of this JPI are:

· To make a joint strategic investment into closing critical knowledge gaps as precondition for an effective and pronounced enhancement of the utility of climate knowledge for actual policy, planning and investment decisions.

· To induce a structural orientation of key areas of climate related research towards delivering results of practical value for policy, planning and investment decisions.
· To broaden the knowledge and resource base backing up climate services.

· To achieve a competitive advantage for Europe through scientific advance.

The envisaged outcomes are: 

· A European decadal climate predication system. 

· The establishment of advanced climate services.
· Advanced integrated assessment tools for enhanced decision-making on climate change mitigation and adaptation.
4.
Research questions being addressed

(1) Improving predictability
Based on the existing Global Circulation Models (GCM) we are able to estimate the amount of temperature increase over the next 100 years (mainly as function of different emissions-scenarios). A large gap, however, exists in the field of future perspectives regarding climate variations and changes between the timescales of weather forecasts and century-long climate projections, as provided by the IPCC-scenario climate simulations. 

Climate projections are based on mathematical representations of the climate system in numerical models and forced by assumption of future emissions of greenhouse gases. There is increasing confidence that such models can represent the physical processes that are necessary for reliable simulations of future climate changes. Models continue to improve. Their complexity and resolution increases with growing computer power and they become capable to resolve smaller-scale features, as changes in extreme weather events. Further improvements in regional-scale representation are expected along with expansion of computing facilities.

New scientific knowledge due to enhanced observational capacities and process understanding is implemented into increasingly comprehensive models thus improving the predictability of future climate changes. However, models are still generally less reliable on smaller scales, like the European scale, and on decadal timescales. This is a significant deficiency as decision makers and other users of climate information need to know the impact of climate change and climate variations on these regional and local scales in particular.
As economic and other societal planning horizons usually span the next 10 to 15 years, decision makers are mostly requesting information on developments on the so called decadal timescale. Thus, the next step in climate research must address - in a novel model approach - the development of a decadal climate prediction system which will provide reliable information on climate changes (including extremes) on this very scale. 
This research topic represents one of the pressing issues in climate research. It is also part of the agenda of the World Climate Research Program (WCRP) under the synonym of “seamless prediction”. An extension to a global decadal climate prediction system should be aspired.

First approximation shows that decadal predictions on a European scale are quite possible, but regional information is mostly not interpretable. Since most of the regions of interest are trans-boundary regions (e.g. river catchments, coasts, mountainous regions) a cross border approach, at least on the European scale is necessary. Thus, a common European research framework is needed to develop new methods or improve existing methods of regionalization. Incidentally the regionalization topic is one of the prominent foci in the forthcoming 5th assessment report of the Intergovernmental Panel for Climate Change (IPCC).
The predictability of climate changes is regionally very different. The European climate is largely dominated by natural chaotic variations, which implicates higher uncertainties in predicting seasonal and inter-annual variations than is the case in North America. But on the decadal timescale there seems to be a better chance of predictability, for example due to important variations for the European climate caused by the atmospheric coupling with the North Atlantic Ocean. 

Hawkins and Sutton (2009) distinguish three distinct sources for uncertainty in climate predictions. The first one arises from natural fluctuations of the climate system and is dominant on timescales of a few years. The second uncertainty is the scenario uncertainty resulting from imperfect predictability of future emissions of greenhouse gases. It becomes relevant on timescales larger than a few decades. The third uncertainty is most relevant for decadal prediction: the model uncertainty. It describes the different changes in climate resulting from the same radiative forcing simulated by different models. 
We propose a Joint Programming Initiative to address this most important reason of uncertainty for European climate predictions on decadal timescales: the uncertainty arising from insufficient model quality.

The main source of model errors is that many important small-scale processes cannot explicitly be represented. Due to insufficient model complexity and resolution, small-scale processes must be approximated by simplifying parameterizations. Another reason for uncertainty results from limitations in scientific understanding or in the availability of detailed observations of some physical processes. The joint research should include issues like initialization of the decadal prediction system with a complete observational data set (Atmosphere, Ocean, Biosphere, Cryosphere, etc.), sophisticated validation tools and approaches, and improvements of model physics to enhance the predictability skills. The most significant remaining sources of uncertainty in climate model projections include the following topics: 

· Mechanisms of decadal climate variability and trends, e.g., Atmosphere-Ocean-Coupling (North Atlantic) and Stratosphere-Troposphere Interactions
· Small scale circulation dynamics (e.g. influencing precipitation) over Europe

· Climate feedbacks mechanisms (e.g. cloud radiative forcing) 

· Important physical processes (e.g. aerosol-cloud interactions)
(This is to be considered an indicative list of research topics that are effective in improving decadal predictions on the European scale.)
Reducing these uncertainties in the new decadal climate prediction system will improve the predictability of trends (e.g., precipitation, wind and temperature). In addition, the probability of occurrence of extreme weather events (floods, storms and heat waves). Also, tipping points with regard to major changes in circulation patterns can be assessed with more confidence.
Improving climate predictability implies a strategy for climate research, which includes supporting and making use of existing endeavours, centred at leading laboratories within Europe. To allow crystallization of qualitatively new efforts around these initiatives, new opportunities in simulation and measurement science are required, e.g.:

· To advance the use of Peta- and Exa-scale computation to realize for instance cloud resolving climate simulations; this is, sub-kilometre scale representations of the global climate system.

· To exploit the synergy from a new generation of satellite remote sensing (e.g., ESA - EarthCare), existing ground based observational networks (CloudNet), and new capabilities for airborne measurements (e.g. HALO).

· To help existing institutional efforts  - by modest investments - to take larger steps that incorporate and leverage the energy and creativity of individual (often university based) research groups.

(2) Developing climate services

The science community finds itself increasingly exposed to various groups of stakeholders asking rather specific questions about consequences, probabilities and uncertainties related to climate change. They aim to assess cost and benefits or risks and chances. 
But although future climatic conditions for specific regions and periods can be estimated with the aid of the extensive results of climate system research, each method being used has its strengths and weaknesses, for instance due to particular underlying assumptions. These limitations are of great significance for the use of different climate scenarios. But usually they are neither transparent for the users nor sufficiently communicated and assessed by the scientists.

Thus, the climate knowledge needed to answer the questions of users is rather contextual. In many cases its complexity seems to exceed the capacities of existing management and policy instruments. Nevertheless, many users do in fact deal with climate change information available to them already every day and try to make the best out of it. But most of them lack the expertise to appropriately translate data from e.g. climate models and scenarios into the context of their concrete decision or application. Thus, scientists find themselves challenged with new expectations regarding the almost instant provision of tailor-made information.

This is one of the reasons why it was stressed (e.g. during WCC-3) that relevant climate knowledge must not only be made available, but also be translated and contextualized so that non-experts can act upon this information. The term “climate services” emerged to refer to the fact that consultations and interpretations are needed before climate information can be employed appropriately in strategic planning. Data must be prepared or even generated with the application in mind and appropriately put into perspective (e.g. user driven scenario development).

Besides communicative and organizational aspects, the provision of climate services does pose a number of genuine methodological and scientific challenges. Some of them are directly related to tapping the European resource base for the purpose of climate service delivery:

(i) Understanding the customer side:

User-driven development of climate services requires a deeper understanding how decisions related to adaptation and mitigation are taken. It is essential, thus, to examine in more detail how decision makers make use of scenarios and how climate information is processed, to ensure useful modelling and scenario output for concrete decisions as well as appropriate use of such output. How, for example, do users deal, with uncertainties and what role do probability functions play in their decision making processes? How do they relate costs and benefits of concrete action to the probability of damage in their specific field of interest? This also includes different ways of framing and perceiving climate change. National particularities and originalities may confine potentials for generalization in some case. But in general terms it can be expected that there is considerable potential for mutually beneficial learning processes with an added value for European climate policy development.

(ii) Survey of the supply side:

There is a wealth of practice on how to organize the process of user involvement to ensure partaking of relevant stakeholders and allow results to meet their concerns. It would be useful to assess and compare the different approaches in the field of participative scenario development, with due consideration of a number of sub-topics:

· Which are the most useful approaches to provide information for certain issues of application? In some areas, the development of standard methodologies may be the best way forward, while in others servicing of needs on an individual basis may be required.
· How do we organize the feedback process into the modelling community and the climate sciences, to communicate and address the methodological demands or knowledge gaps?
Such an overview may be obtained by inductive and iterative inter-comparison of methodologies. It would aim to systematize and categorize experiences in the field and to understand the differences as well as the strengths and weaknesses of various approaches. Information from this assessment would be made accessible in a systematic manner to allow scientists accessing a wide range of available options when developing their scenarios and counselling their clients.

(iii) Potentials for improvement:

Both the customer side understanding and the inter-comparison of the supply side will probably prove useful to identify potentials for improvement. The basic objectives of this area of cooperation would be to enhance service quality for end users, but also to increase user friendliness as well as comparability and compatibility of models and scenarios. To this end, this field of cooperation could include, for example:

· Co-operation on scientific / methodological connectivity: It is important to increase comparability and compatibility of climate data also across boarders. There is potential in particular for more consistency in data formats, data storage and data provision. Cooperation could also include methodological approaches (e.g. downscaling techniques).

· Co-operation on product development: In order to match climate data (e.g. model and scenario output) to the user requests it will be important to relate them to the categories and other relevant variables of decision-making (e.g. investment cycles, strategic planning timespans, or index relations etc.). There are different ways to proceed here. One objective should be the optimization of methodologies, another one the comparability of climate data products for different application areas, and a third objective the establishment of operational links to impact models used in different sectors.

These are three out of a number of possible key topics in this area, where a concerted action and joint programming of research funding could prove instrumental to boost the development of high quality and consistent climate services across Europe.

(3) Improving decision-making
In order to meet the EU climate objective, Europe is facing a structural transformation which may have to be profound in some areas. It is one of the questions of our time, whether and how this transformation can be shaped without compromising prosperity and welfare.

We are challenged to trade off stabilization levels and their climatic consequences with costs, risks and benefits associated with reaching this stabilization level. To this end, risks, costs and benefits of different mitigation and adaptation options need to be explored and communicated in intelligible categories with decision makers. 

In principle, integrated assessment models and scenarios do provide tools and metrics to support the judgement of various strategy options in response to climate change. One set of models provides insights into key vulnerabilities, the nature and probability of impacts and adaptation needs. These models are related to the mandate of IPCC Working Group II. Another set of models provides the means to analyze the feasibility of low-emission development pathways including economic and energy scenarios. They relate to the integrated assessment models used by the community of the IPCC Working Group III. 

There is a wealth of models available in either field. But the scope of analytic approaches used within each of the communities is far from consistent. For example, robust assessments of low-stabilization pathways consistent with the 2°-stabilization goal of the EU are not really available. Even if there are scenarios indicating a high probability that this stabilization level might be reached from a technological point of view, there is hardly any literature providing an integrated perspective of the risks associated with the various mitigation options.

The same accounts for the development of robust adaptation strategies, which require more than an adequate understanding of impacts and vulnerabilities. Also risks and uncertainties regarding the stability of societies must be taken into account as well as non-monetary valuation methods or instruments to quantify damages not expressed in changing market values. Those are barely available, which makes it difficult to express for example indirect and higher-order economic effects of climate change impacts in models (like welfare implications from ecosystem change).

The IPCC process revealed another shortcoming: there is still a lack of consistent socio-economic scenarios allowing robust assessment of adaptation and mitigation strategies in conjunction. But this will be pivotal for collective learning or decision making processes effectively confronting climate change. The IPCC may have a catalytic role here, but as of yet there is little incentive for each of the modelling communities to start and define interfaces and move towards interlinking of models and tools.

This is why we propose a model inter-comparison platform as part of this joint programming initiative. This might take on the form of a European Integrated Modelling Forum. It would be challenged to work towards a robust understanding of risks and uncertainties related to various possible development pathways consistent with EU climate policy and projected climate futures.

Its major tool would be the application of various modelling approaches to a specific problem related to the overall challenge. Stewardship of a European Integrated Modelling Forum could be with a small number of high profile lead institutions in Europe, allowing the scope of contributing partners to be very broad, depending on the topic under investigation. The forum would aim to harness the collective capabilities of participating experts from Europe and beyond, coequally including modellers and users of models in the enquiries.

Besides a better understanding of particular problems, the forum could primarily be expected to constitute self-reinforcing improvement mechanisms contributing to the consistency and connectivity of the various approaches. It would also identify high priority directions for future research.

Such a forum could provide a scientific apparatus to investigate possible trajectories under different normative assumptions. The results would most probably be instrumental in catalysing low-emission development pathways which are robust in terms of uncertainties in the climate as well as in socio-technological systems.

5.
Added-value, benefits and impact

· We propose a joint programming initiative concentrating on opportunities where we can see a clear added value for European integration in terms of response strategies to climate change.
· We propose to focus on three, non-technological areas of climate-related research where Europe has a strong basis, through ongoing research funding activities on member state as well as communal level, and where the research community is already working in strong trans-boundary networks.
· We are convinced that in these areas national activities alone clearly fall short of meeting the collective demand of knowledge. Advances in each of these areas are critical for progress in the other ones in terms of enhanced utility of results. 

· While acknowledging the often regional scope of research and decision making on climate impact and adaptation issues, intensified scientific cooperation across boarders would definitely help broadening the knowledge and resource base on which decisions are based. It would also contribute to achieving a competitive advantage of the European Research Area in relation to other world areas in climate research.
· Finally, this joint approach shall result in a sound and applicable set of tools and instruments for decision-making under climate change. It will therefore not only substantially improve the base for oncoming negotiations and decisions in the context of climate change on various political levels, but will also help to support planning and investment decisions on regional, local or company level and thereby strengthen the competitiveness of the European economy.

6. suggestions concerning governance and implementation
· In a number of European countries, various new and promising approaches regarding climate services do already exist. They try to enhance the practical value and utility of climate knowledge for policy, planning and investment decisions. This includes (but is not limited to) facilitating enhanced two-way communication on the interface between climate science and the potential users of such scientific climate knowledge.
· We would suggest that the focus areas are broken down into research priorities as key topics for implementation. Different member states would assume responsibility for one or more of these research priorities and manage their implementation as sub-programme to the overall initiative. This would include identifying the partners for each of the topics and jointly defining the appropriate trans-national funding mechanism or instruments for the implementation of research.

· All partners would join a governing board, responsible for the coordination of the overarching programme guidelines as well as the political and strategic orientation. The overall coordination and programme management on a day-to-day basis would be supported by a central programme office. It would be reporting to an Executive Committee, which would consist of the lead partners responsible for one or more of the research priorities.
· We consider Germany as one out of a number of EU member states well positioned to take the lead in further developing this initiative. With an excellent scientific landscape comprising of a variety of university and non-university research facilities, Germany will be able to provide substantial input in terms of addressing the scientific key topics. BMBF is actually on the way already - as part of its ‘High-Tech Strategy for Climate Protection’ issued in 2007 - to address a number of the core issues mentioned above in its research funding policy. And with the newly founded ‘Climate Service Centre’ in Hamburg, Germany has new resources at its disposal on the interface between science and decision-makers mandated to contribute to enhancing the practical value of climate knowledge.
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