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1.1.6.3 - Global Change and Ecosystems

Draft Workprogramme

Global change encompasses the complex dynamic changes over different time-scales in the physical, chemical and biological components of the Earth system (i.e. atmosphere, oceans and land) in particular those influenced by human activities. The objectives of this priority area are: (i) 
to strengthen the capacity to understand, detect and predict global change and develop strategies for prevention, mitigation and adaptation, in close liaison with the relevant international research programmes and in the context of relevant conventions such as the Kyoto Protocol and the Montreal Protocol; (ii) 
to preserve the ecosystems and protect biodiversity which would also contribute to the sustainable use of land and marine resources. Concerning global change, strategies for integrated, sustainable management of agricultural and forest ecosystems are of particular importance for the preservation of these ecosystems and will contribute substantially to the sustainable development of Europe. These objectives will be best achieved through activities aiming at the development of common and integrated approaches necessary to implement sustainable development, taking into account its environmental, economic and social aspects, as well as the impact of global change on all countries and regions of the world. It will foster the convergence of European and national research efforts for common definitions of thresholds of sustainability and estimation methods, and encourage international cooperation in order to achieve common strategies to respond to global change issues. 

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

The objectives are to detect and describe global change processes associated with greenhouse gas emissions and atmospheric pollutants from all sources including those resulting from energy supplies, transport and agriculture. To improve prediction and assessment of their global and regional impacts, evaluate mitigation options and improve the access of European researchers to facilities and platforms for global change research. 

Research priorities

1.

Carbon and Nitrogen cycles: sources and sinks

Integrated observations, process studies and modelling of the budgets of carbon and nitrogen. Quantification of the biospheric carbon and nitrogen sources and sinks for terrestrial and marine ecosystems. Effects of human induced and natural disturbances of ecosystems and their impact on the carbon cycle. Inter-annual variability of the carbon cycle. Relevant ecosystem, bio-geochemical and hydrological processes and feed backs of potential significance for the climate system. Global integration of marine, aquatic and terrestrial carbon and nitrogen sources and sinks and exchanges between the reservoirs. Future projections of the carbon cycle.

Topics to implement in priority
1.1.a) Network of Excellence: The global carbon cycle. The integration of observations, and research on processes and budgets. International cooperation is needed to also include target areas outside Europe (Siberia, Amazonas, Asia and Africa). 

1.1.b) Integrated Project: to better understand, quantify and verify the European carbon balance from local ecosystem to regional and continental scale to support the implementation of the Kyoto Protocol. To investigate how external parameter such as changing nitrogen deposition, climate change and variability and changing land management affect the European carbon balance. Future projections of the carbon cycle.

1.1.c): Integrated Project: to better understand and quantify the carbon sources and sinks of the ocean at a regional and global scale with focus on the Atlantic and the Southern Ocean; to better understand the biogeochemical processes in the ocean constraining the carbon up-take and release. 

1.1.d): Specific targeted projects on carbon and nitrogen sources and sinks. To better quantify the European nitrogen budget and exchange, to assess its impact on ecosystems and the carbon cycle and to develop abatement strategies for Europe. To better understand the role of biodiversity in the carbon cycle and its economic implications.  To quantify the carbon budgets for Siberia and the Amazon region, to better understand the role of these regions in the global carbon cycle, future projections of the carbon cycle.

2.

Atmospheric pollutants and their regional impacts

Chemistry of atmospheric pollutants and greenhouse gases, formation of aerosols and ozone, and their impact on regional air quality and climate. The quantification and prediction of the emissions and long range transport of these atmospheric constituents. The effects of aerosols on the climate system, either directly through radiative effects, or indirectly, through interactions with the hydrological cycle. Atmospheric chemistry-climate interactions, including their links with land and ocean processes at regional and global scale.

Topics to implement in priority
1.2.a) Network of Excellence: Integration of the whole European atmospheric research community to study global change atmospheric processes, in particular those of climate relevance in a common framework of co-ordination and communication.

1.2.b) Integrated Project: Integrated research on changing atmospheric composition, its impacts and rational mitigation strategies in particular understanding and quantification of the role of aerosols on climate change.

1.2.c) Specific targeted projects on biosphere/atmosphere exchange of trace gases and aerosols, and impact of pollutants on regional air quality.

International co-operation

Co-operation on atmospheric composition with international programmes as IGAC of IGBP and on aerosols/climate interactions with NSF.  Research in support of LRTAP Convention.

3.

Climate dynamics and variability

Climate dynamics, climate variability, the hydrological cycle, feedback processes and rapid climate changes. Quantification and modelling of significant physical, chemical and biological processes and their interactions with the oceans, cryosphere, land and biosphere. Investigation of past climate variations, events and forcing factors. Reconstruction of climate and environmental conditions over periods relevant for understanding climate change and climate system dynamics. Improved understanding of fundamental modes in the coupled climate system, in particular the ocean-atmosphere system (e.g. ENSO, NAO). 

Topics to implement in priority
1.3.a) Integrated Project: Reconstruction and modelling of past climatic conditions and climatic events. Their analysis in a framework of climate variability and dynamics to significantly contribute to better climate change prediction. 

1.3.b) Integrated Project: Climate dynamics, variability and processes in regions of particular importance (e.g. Polar regions, Mediterranean). The main processes responsible for climate variability (e. g. the drivers of the thermohaline circulation) should be better understood and quantified. Better representations of these processes should be developed for climate modelling. 

1.3.c) Specific targeted projects for past climate conditions and climate dynamics.

1.3.d) Specific targeted projects on understanding of the coupled climate system. 

International co-operation
International co-operation in support of international research programmes (e.g. IGBP-PAGES and WCRP-CLIVAR) is envisaged.  Also it is envisaged that research will be performed in co-operation with non EU countries (e.g. US). 

4.

Prediction of climatic change and its impacts

Prediction of global to regional climatic change and its physical impacts, including sea-level change, changes in storminess and precipitation, drought severity and frequency. Development of models for and the prediction of climatic change and impacts over seasons, decades to centuries including quantification of uncertainties in particular those linked to earth system processes, feed backs and limits of predictability.

Topics to implement in priority
1.4.a) Integrated Project: Earth system modelling and  integrated climate change studies involving prediction and regional impacts and  scenarios. Ensemble based probabilistic methods should be used and models should be developed to explicitly include the important earth system processes and as far as possible also socio-economic aspects and other processes of relevance for impacts assessment. 

1.4.b) Integrated Project: Seasonal to decadal climate prediction with a focus on prediction of climate   extremes and including applications of socio-economic importance. 

1.4.c) Specific targeted projects on climate prediction, predictability, and climate model development. 

International co-operation
International co-operation in support of international research programmes (e.g. WCRP-CLIVAR) is envisaged. Also it is envisaged that research will be performed in co-operation with non EU countries (e.g. China, Japan, US).

5.   Stratospheric ozone and climate interactions

Future stratospheric ozone levels affected by halogens, aerosols, water and greenhouse gas emissions. Physical, radiative and chemical changes in structure and circulation in the global stratosphere affected by climate change. UV radiation fluxes reaching the ground and the factors affecting their transfer in the atmosphere. The effect of surface pollution, aviation and natural factors on the upper troposphere and lower stratosphere in the context of ozone-climate interactions. 

Topics to be implemented in priority

5.a) Integrated Project: Quantification of the links between the stratospheric ozone depletion and climate change, particularly how the ozone layer and UV fluxes will respond under decreasing halogen and increasing greenhouse emissions in the atmosphere.

5.b) Integrated Project: Quantification of the importance of aviation and surface pollution (ships, trains and road traffic) sources in the tropopause region and their impact on global climate. 

5.c) Specific targeted projects on stratospheric ozone and its links to atmospheric chemistry and physics and to climate.

Reinforcement of international collaboration in above areas is foreseen (e.g. US).

6.

Adaptation and mitigation strategies

Development of strategic policy options in the context of international agreements on Global Change. Scenarios of impacts of global change focussing on socio-economic and societal impacts. Development of methodologies under the condition of uncertainty in the prediction of global change and its impacts and the development and analysis of tangible adaptation and mitigation strategies. Analysis of the compatibility of international conventions with global change.

Topics to be implemented in priority

6.a) Specific targeted projects on adaptation and mitigation strategies.


7.   Conventions, international programmes and new international assessment initiatives
Scientific underpinning of international conventions, international research programmes and assessments with EU research on global change and research on ecosystems, compatibility amongst the conventions, need for new conventions, and follow-up of new international assessment initiatives (e.g. Millennium assessment).

Topics to be implemented in priority

7.a) Specific targeted projects on scientific underpinning of international conventions and

 assessments.

International co-operation on Climate change
Specific Support actions: Mechanisms such as ENRICH could be envisaged to promote co-operation with partners in the developing world on issues such as climatic changes, atmospheric pollution etc.

II. Water cycle, including soil-related aspects

Objectives
The objective is to understand the mechanisms and assess the impact of global change and in particular climate change on the water cycle, water quality and availability, as well as soil functions and quality to provide the bases for management and technological tools for water systems to mitigate the impacts. 

With the new focus given to water issues at the World Summit on Sustainable Development in Johannesburg, where the EU has also launched its Water Initiative, International scientific co-operation is envisaged on several topics.

Research priorities

1.
Climate and hydrological processes

Climate change impacts on the components of the water cycle. Development of downscaling methods, and improved modelling approaches to translate the results of the climate change modelling studies to hydrological studies at spatial and temporal scales relevant for water management 
. Development of upscaling methods for water cycle parameters and related data assimilation techniques. Better quantification of land/ocean/atmosphere interactions and their role in hydrological processes. Forecasting of climate change impacts on hydrology with special attention to possible changes in frequency and severity of  droughts and floods. Larger scale field experiments to cover the full annual cycle and quantify seasonal hydrological changes. 

Topics to implement in priority
1.1) Climate modelling at catchment scale

1.1.a) Integrated Project: 1.1.a) Improved modelling of climate-water interactions at catchment scale. Systematic and integrated study of climate and water cycle-land/ocean/atmosphere interactions for the development of advanced modelling approaches at scales relevant for assessing the potential effects of climate changes on water resources management, their validation and application for major impact and mitigation studies. 

 1.1.b) Network of Excellence: Integration of instrumented catchments for improving the understanding of hydrological processes. Development of an extensive network of instrumented catchments for improving understanding of hydrological processes and the validation of impact assessments. This should consider a range of catchment sizes, land use and soil types, freshwater ecosystems and climatic settings, and data monitoring techniques and should support various related national and international activities. 

1.2.) Climate variability, floods, droughts and extreme events

1.2.a) Integrated Project: Flood prediction under changing climatic conditions. Improve flood forecasting and prediction systems, with emphasis on climate and land use change and variability, and flash-floods generation

1.2.b) Network of Excellence: Development of a European (Virtual) Centre for Flood and Drought Studies, with emphasis on data collection and exchange, comparison of forecasting methods, evaluation of flood and drought warning systems, development of guidance documents and collection of best practises for sustainable floodplain management, linking different disciplines and providing interaction with the major stakeholders.
2.
Ecological impact of global change, soil functioning and water quality

Large scale environmental and global climate changes can have severe impacts on the ecology of aquatic and wetland ecosystems , on the filter and transport functions of  soils and on water quality. Assessments of these changes require to better understand the consequences of major hydrological changes, to identify and quantify the key biogeochemical processes which are impacting the hydrological cycle and the ecology of water and semi-terrestrial ecosystems, and to predict the consequences of global change at different scales.

The integrated and sustainable management of soil-water systems requires a detailed understanding of the functional role of soil, of its physical, chemical and biological properties and related processes influencing water quality and availability. Climate or global change-induced variations of the water cycle are expected to influence the functional role of soil and by that also the behaviour and fate of pollutants in the respective environmental compartments. The understanding of the functioning of the system should provide the basis for the definition of the most sustainable integrated management options of water bodies in relation to soil quality.

Topics to implement in priority
2.1.) Ecological impact of global change on surface water bodies

2.1.a) Integrated Project: Development of ecological indicators of water ecosystems health and related remediation strategies. Representative and sensitive indicators of the ecological functioning of water systems and of the water quality need to be defined. In order to assess the long-term impacts of global change, pollution and other perturbing processes on rivers, lakes and wetlands these activities require joint efforts by ecologists, hydrologists, environmental engineers, social scientists, environmental economists and the various stakeholder groups.

2.1.b) Co-ordination Activity: Ecological impact of global change on freshwater bodies. This co-ordination activity should put together ecologists, environmental engineers, social scientists and a series of different stakeholders interested to address the long-term impact of global change, pollution and other perturbing processes on the ecology of lakes, riverine systems and wetlands. 

2.2.) Water-soil system functioning and management

2.2.a) Integrated Project: River/soil/groundwater system functioning. For an improved understanding of the functioning of ‘river-sediment-soil-groundwater’ systems, this action should focus on the changes of physical, chemical and biological properties of soil caused by changing climatic conditions, land use practices or other perturbations and their impact on water quality and quantity and related parameters and on  the development of integrated soil-water numerical models.

2.2.b) Network of Excellence: Integrated management of water-soil systems. There is a need to develop an integrated, risk-based approach which takes into account changes of hydrological and ecological conditions caused by climate changes as well as various pollution scenarios. In order to develop this management strategy, several elements need to be addressed, from the assessment of the actual status and of the sources of pollution, to the evaluation of regulatory aspects and their potential impact, to the development of mitigation and management tools, to the improvement of risk-assessment methodologies.

2.2.c) Specific Targeted Research Projects: Soil/groundwater protection. Research on improved and more economic remediation techniques for contaminated soil and groundwater, including monitored natural attenuation techniques. SME participation is required.
3.
Integrated management strategies and mitigation technologies

Research will focus on the development of integrated approaches and tools for water/soil resources management in the context of global change and integrated vulnerability assessments, taking also into consideration socio-economic and technological aspects of water use (e.g. institutional arrangements, economic instruments, water treatment techniques, water re-use, etc.). Emphasis has to be placed on developing flexible adaptation strategies to change, in order to decrease vulnerabilities. Adaptation and mitigation of global change effects on the water cycle will require specific technological development, particularly for matching with longer drought periods (water conservation, water saving technologies, wastewater re-use, artificial aquifer recharge, desalination of brackish and sea water, combating salt-water intrusion. Research will focus on technologies to deal with larger amounts of stormwater in the cities, and for the adaptation of existing wastewater treatment works. There is also a need to improve the safety and robustness of drinking water systems and their capacity to couple with extreme drought or flood events.

Topics to implement in priority
3.1) Integrated water management at catchment scale

3.1.a) Network of Excellence: Methodologies of Integrated Water Resurce Management and Transboundary issues. This network should be launched also through an international partnership, involving developing countries. The NoE should build on the integration of research activities of river basins in Europe and in different parts of the world, and particularly on transboundary catchments. This instrument will create a “world-wide laboratory” that will be able to develop, transfer and exchange methodologies, experiences and modelling tools, extending the ERA very much outside the European borders. 

3.1.b) Specific Targeted Research Projects: Twinning European/Third countries river basins. Specific integrated water resources management research activities in case studies, to be carried out on twinned catchments/river basins from Europe and from developing countries. This research activity will contribute to the objectives of the EU Water Initiative launched in Johannesburg at the World Summit on Sustainable Development.

3.2.) Integrated urban water management and mitigation technologies

3.2.a) Integrated Project: Integrated urban water management under global change pressures in Europe and developing countries. There is a need for development of long-term integrated strategies adaptable to global change pressures on the management of urban waters, on the safety of supplies and on the long-term planning of urban water networks in Europe and developing countries including methods for integrated assessment of water related risks in cities. Research should also cover methodologies, mitigation technologies and monitoring systems for water, wastewater and sludge treatment addressing economical, social and institutional aspects. A relevant participation of SMEs and strong international co-operation should be foreseen.

3.2.b) Specific Targeted Research Projects: Urban water management. Research on improved and simplified municipal wastewater treatment processes for safe wastewater re-use in EU and developing countries. SME participation is requested.

3.3) Management of water under scarcity and mitigation technologies

3.3.a) Integrated Project: New approaches to water stress. Water stress can be the consequence of water deficit (imbalance of uses), water scarcity (arid or semi-arid areas), of temporary drought conditions or any combination of these. All such aspects have to be integrated in order to develop a sustainable use of water resources considering water demand forecasting/control under changing conditions of scarcity in the short/long term (operational/planning); addressing appropriate allocation of water resources and integrated management strategies , better understanding of the relationships surface water/soil/groundwater; including the development of management strategies, methodologies, mitigation technologies and monitoring systems for or to: water reclamation and re-use, aquifer recharge, combat saline intrusion or water pollution, reduce water losses, desalination processes, water savings and use of alternative water sources.

The participation of developing countries and SMEs is needed.

3.3.b) Specific Targeted Research Projects: Technologies for monitoring and mitigating the effect of water scarcity. Specific technological developments to improve existing monitoring and mitigation techniques (e.g. artificial recharge, water reuse, water conservation, desalination, etc.) or to develop new technologies. Participation of SMEs is needed.

4.
Scenarii of water demand and availability

With the aim of defining a sustainable development framework and to provide to policy-makers instruments for supporting policy choices, more advanced analytical tools has to be worked out in order to define more realistic medium- and long-term scenarii of water demand and availability at a wide regional level. This should be based on advanced policy, socio-economic and technological option design strategies, with the objective to build best possible scenariis at 25 and 50 years.
4.1.a) Integrated Project: A water plan for Europe and for neighbouring countries. Large –size action for developing scenarios at medium-long term that will contribute to international activities on global water assessment and to World Water Fora. It may become a key element accompanying the EU Water Initiative. The participation of third countries is highly envisaged.

International co-operation- Water cycle and soil related aspects 
International co-operation is of high strategic importance in this field. With more than 1 billion people not having access to safe drinking water and more than 2 billion people not having access to adequate sanitation, the world water problem is one of the biggest issues for helping eradicating poverty and providing the minimal conditions for a sustainable growth.

The Millennium Development Goals and the targets agreed upon in Johannesburg at the World Summit on Sustainable Development to halve by 2015 the above mentioned figures are very ambitious, and call for a joint effort in this direction.

The participation of third countries (and in particular of developing countries) partners into the research activities described in this section is considered of very high strategic value for its contribution to reach the development targets.

The participation of International Organisations involved in development co-operation is welcome.

III.   Biodiversity and ecosystems 
Objectives

The objectives are to develop a better understanding of marine and terrestrial biodiversity and of ecosystem functioning, understand and minimise the impacts of human activities on them and ensure sustainable management of natural resources and terrestrial and marine ecosystems and the protection of genetic resources. 

Research priorities

Assessing and forecasting changes in biodiversity, structure, function and dynamics of ecosystems and their services, with emphasis on marine ecosystems’ functioning;
Relationships between society, economy, biodiversity and habitats; 

Integrated assessment of drivers affecting ecosystems’ functioning and biodiversity, and mitigation options; 


Risk assessment, management, conservation and rehabilitation options in relation to terrestrial and marine ecosystems;
Protection of genetic resources
Topics to implement in priority (most of the below-mentioned priorities are cross-cutting to the above-mentioned areas)

1. Integrated Project: To allow for integration in appropriate global ecosystem assessments, develop, improve, establish and where possible implement a European Long-term Ecosystem Research (LTER) network and appropriate methods at a regional, national, and international scale, with particular attention to scale effects, develop a unified approach to LTER across Europe, emphasising processes and feedback between biodiversity change, ecosystem functioning and services, and the socio-economic system, and examine public understanding of biodiversity and its impact on key issues, quantify how these perceptions are affected by scientific information, and establish a mechanism to involve the public in key biodiversity issues.

2. Integrated Project: Address fragmentation and gaps in European taxonomic research and expertise, coordinate the European contribution to the global taxonomic effort, restructure and reshape the taxonomic community as necessary and generate new knowledge, sampling a significant portion of the Earth’s biodiversity in targeted groups, to produce phylogenetic data and new bioinformatic tools assemble a large portion of the phylogeny of all organisms to meet broad scientific and social needs.

3. Integrated Project: Improve our capacity to conserve biodiversity and to encourage sustainable management, develop an advanced virtual laboratory for modelling and forecasting European scale biodiversity responses to the major drivers and pressures affecting it in key ecosystems, including mountain, forest and Mediterranean, sensitive to biogeographical variation across Europe, and related to European policy on the conservation and sustainable use of biodiversity. The components should include modelling and simulation projects, a programme of species-related and ecological projects designed to provide the taxonomy, specimen, species, habitats and ecosystem data required by the virtual laboratory and to develop scientifically sound methods for assessing and forecasting biodiversity and the ability of ecosystems to supply the goods and services provided by biodiversity.

4. Network of Excellence: Network expertise to develop a better understanding of marine biodiversity and of ecosystem functioning in order to ensure sustainable ecosystem management. Relationships between ecosystem functioning and biodiversity and between species and the stability of ecosystems and the impact of invasive species and human activities on biodiversity should be addressed in a multi-disciplinary way. Measures to protect, conserve, rehabilitate and restore both biodiversity and ecosystems should be developed to achieve the sustainable management of the natural resources.

5. Integrated Project: The structure and function of marine ecosystems should be addressed with particular focus on the drivers, dynamics and interactions involved. The impact of human activities, together with climatological, geological and geochemical effects on marine biodiversity and the ecosystem stability should also be addressed. Benthic and pelagic components should be covered together with forecasting, risk assessment and monitoring. Research into physical variability factors, biological vulnerability, and ecological quality should be carried out with a view to developing effective management and remedial action strategies for the mitigation of harmful effects. A full and integrated use of climate and monitoring data, different global change scenarios, tools for climate change-induced vulnerability analysis, ecosystem models, ecological indicators, socio-economic issues and other relevant factors should be envisaged.

6. Integrated Project: Research on land-ocean interactions to develop integrated medium- and long-term coastal management concepts for the sustainable use of coastal regions and associated catchments in Europe. 
1. A holistic approach addressing the catchment-coast continuum should combine the European expertise on land-ocean interactions and address all relevant ecosystem functioning related processes, assess natural variability of the system and consider changes due to climatic and other socio-economic drivers and pressures, at the appropriate temporal and spatial scale. Development of methodologies to adapt the management concepts to local and regional socio-economic specific conditions prevailing in the different regions in Europe. This topic has a great potential for International Co-operation with relevant initiatives undertaken within the context of other international programmes.

7. Integrated Project: Integrated research on ecosystems lying in the still poorly known deeper Ocean section, which bridges the continent to the open ocean (the ocean margin). It is an area where it is crucial to better understand the interactions between the deep-water circulation, the biosphere and the geosphere. Those interactions occurring on the Ocean margins are essential processes to be taken into account i) for detecting and predicting global changes and ii) for exploiting in a sustainable way the marine resources of the deep offshore. The research activities should lead to understanding the development and functioning of a wide variety of ocean margin ecosystems through the integrating of the following components: carbon sources and sinks, deep fluid flow sedimentary systems and archives, stability of the seafloor, gas-hydrates, and the deep biosphere. The integrated project should be organised within a European Ocean Margin Deep-Water consortium including the relevant industries and collaborating with international programs such as the US STRATAFORM and MARGIN programs and the Canadian COSTA program.

8. Integrated Project: Develop and test methods and guidelines to assess large-scale environmental risks including those consequent on biological invasions, climate change, environmental chemicals and biotechnology including environmental effects of GMOs, taking into account regional ecological variability, focusing on methods to assess effects on biodiversity, ecosystem functioning and the short- and long-term dynamics of ecosystems.

9. Network of Excellence: Develop, promote and spread throughout Europe a wide range of genomic approaches, including high throughput sequencing, transcriptome analysis and proteomics, to investigate a wide range of questions related to bioviversity and the functioning, including the underpinning of ecological and behavioural research, the understanding of population structure, the identification of species in the forensic context and to understand evolutionary relationships.

10. Network of Excellence: Evaluation of the ecosystem functioning far below the seafloor in using sampling systems through Ocean Drilling Technologies. This should be achieved in developing and implementing,  a European, integrated, effective and operational component of IODP (International Ocean Drilling Programme). This initiative will be conducted taking into account that i) new evidences suggest that vast microbial populations live beneath the Ocean floor, ii) fluids in the sub-seafloor appear to provide life-sustaining resources, iii) microbes in extreme environments are considered as potential source of new bio-material iv) little is known about the architecture and dynamics of the vast sub-seafloor plumbing system where there are seismically active faults, economic mineral deposits and evidence of extreme life occurrence. This initiative must enable the European Union to access very strategic and rare data for understanding global change, geology related hazards, and unique ecosystems. These data will be used as an essential input for the modelling of (a) environmental change, processes and effects, (b) the Arctic Ocean functioning, (c) the deep biosphere, (d) the Ocean sub-sea floor system, (e) the solid earth cycles and geodynamics. The above activities will be achieved through the establishing of a NoE by a European Consortium for Ocean Drilling which should take the leadership of part of the Drilling Operations within the IODP program equivalent to that of Japan and the United States. The involvement of the European industry in this initiative will be a prerequisite to access the sophisticated drilling technologies needed.

11. Specific Targeted Research Projects: Marine Technologies. Development of cost effective, reliable and efficient technologies for marine ecosystem research, and for observing, monitoring, surveying and forecasting of physical, biological and chemical parameters in the sea, ranging from very shallow to deep water, including technologies to get access to, and to explore extreme marine environments.  These technological developments must take into account the requirements of modern and competitive marine research, in particular those expressed by the marine related Integrated Projects and Networks of Excellence of this programme.  The needs for marine and coastal environment monitoring have also to be considered.  Marine technologies encompass underpinning mathematical developments, development of algorithms, modelling, data management systems, and the development of scenarios to be used in decision making.  (Proposals called in 2002).

12. Specific Targeted Research Projects: Bringing together users, designers, manufacturers and operators of seafloor observatories, with a view of investigating the needs, opportunities, feasibility and requirements for the progressive development of a European capability for a seafloor observatory network, integrating existing technologies and systems and identifying further needs.  Such a long-term operational observatory system should take the form of a distributed multifunctional network of observatory platforms.  This system should be capable of providing instantaneous warnings of hazards, such as earthquakes, tsunamis and slides, medium term monitoring of phenomena such as biodiversity related processes, movements of deep-water masses and sedimentary phenomena, and long-term archiving of information for tracking of global change.  Proposals in this domain should seek to bring together the necessary resources in Europe to implement a sub-sea segment of GMES.  With regard to international co-operation in this specific domain, proposals should take into account the developments occurring within the US and Canada, e.g. the Neptune programme, as well as those within the international RIDGE programme.  A proper collaboration frame should be set up with these programmes.

13. Specific Targeted Research Projects: Provide the basis to prevent and control biological invasions through the understanding of the biological, social, economic and other factors involved.

14. Specific Targeted Research Projects: Understand how habitat degradation and loss, biological invasions, habitat fragmentation, over-harvesting and over-exploitation, and climate change interact to impact biodiversity and ecosystems; 
1. improve understanding of the CBD ecosystem approach and increase its applicability to practical conditions confronting ecosystem managers, and develop management strategies that provide favourable conditions for the ecological sustainablity, rehabilitation, restoration or remediation of the biodiversity of key ecosystems.

15. Specific Targeted Research Projects: Integrating European pollination research into a cohesive network to understand the driving forces of plant-pollinator interactions, identify land-use practices to restore and conserve pollinators, ensure long-term sustainable management of pollinators, maximise the socio-economic benefits from effective pollination services.

International cooperation

Concerning RTD on harmful algal blooms and marine ecosystem dynamics joint actions to promote cooperation with respective national programmes in third countries such as the USA could be envisaged (Specific Targeted Research Projects).
IV. Mechanisms of desertification and natural disasters

1. Mechanisms of desertification
Objectives

The objectives are to understand the mechanisms of desertification/land degradation, including the links with climatic change so as to reduce risk, and improve impact assessment and forecasting, and develop mitigation and decision support methodologies.

Research priorities

The desertification driving processes in the framework of likely scenarios of multiple stresses driven by land use changes and climate change. Development of methods and tools to achieve an integrated assessment of the problem, its occurrence and trends, at relevant spatio-temporal scales. Emphasis will also be put on desertification monitoring; the organisation and structuring of data and information; on criteria for mapping sensitive areas; the development of coupled advanced modelling tools (social/ecological systems); the identification of a thresholds-indicators framework; on the assessment of the effect of extreme climatic conditions on erosion processes, and land degradation, resilience of fragile ecosystems. Development of innovative soft ecologically-based techniques (ecosystem restoration) and soil conservation measures and technologies for the prevention and mitigation of land degradation. To develop strategies of land management in large representative pilot area relevant to the UN Convention to Combat Desertification supported by multidisciplinary research that applies and adapts existing knowledge and best practices for the control and prevention of land degradation and desertification.  International co-operation on common issues addressed in the different annexes of the UN Convention is an important element. 

Topics to implement in priority

4.1.a) Integrated Project: Assessment of the desertification processes combining the complex socio-economic and biophysical drivers and integrating multiple scales ‘-local, national regional. Forecasting the phenomenon and trends under chosen scenarios; development of a harmonised surveillance/monitoring system of land degradation status and associated indicators.

4.1.b) Network of Excellence: Restoration of fragile ecosystems and improvement and application of good management strategies, development of best practices, control measures, operational tools and techniques for the prevention, mitigation and control of land degradation in key regions. 

4.1.c) Specific targeted research projects on mechanisms of desertification and soil quality.


2.Natural Disasters

Objective

The objective is to promote European research towards the assessment of natural disasters and their subsequent mitigation, through the development of methods and technologies for improved pre-disaster planning and preparedness. Natural disasters include earthquakes, volcanoes, forest fires, inland and coastal floods, landslides, and avalanches. Research may address any of these disasters integrating elements of: 

a) Natural hazard assessment: understanding of mechanisms generating natural hazards, b) vulnerability, risk and damage assessment integrating the social, economic and environmental impacts, thus including the human dimension of disasters, and c) risk management and mitigation strategies for disaster reduction and greater risk awareness among European citizens. The participation of SME’s is important in these areas in particular for closing the gap to applications .The harmonisation and integration of data and methods towards the development of EU standards, is encouraged.

Research Priorities
Seismic risks: Better understanding of processes leading to earthquakes, identification of high seismic risk areas; technologies and methods to observe analyse and monitor earthquake related phenomena. Integration, dissemination and accessibility of earthquake data in particular for earthquake engineering. Methods and technologies for vulnerability and risk assessment in order to improve the earthquake resistant design of historic, existing, new constructions and geotechnical structures (i.e. slopes, foundations e.t.c, including local ground motion variations). Research efforts should consider the intervention/implementation costs, social and economic impacts (including the human dimension of disasters). Improved pre-disaster planning and pre-disaster preparedness in co-operation with public and private sectors, for formulation of seismic risk mitigation policies to the benefit of the end users.


Volcanic risks: Understanding of processes leading to volcanic eruptions; evaluation of magma properties and processes and of magma storage; Integration of data from multi-sensor permanent surveillance networks and by spaceborn platforms. Methods and technologies for vulnerability, risk assessment, perception and awareness taking into account environmental, social and economic impacts. Research efforts should consider the degree of operationalisation, validation and cost of implementation of techniques and tools developed, to the benefit of end users (ie: civil protection authorities).
Hydrogeological risks: include inland and coastal floods, landslides and avalanches. The objective is the objective is to address any of the above risks integrating hazard assessment, vulnerability and risk assessment, and mitigation strategies towards improved pre-disaster planning and disaster reduction. Understanding of processes and mechanisms leading to landslides and avalanches. Efforts should consider the degree of operationalisation of methods and technologies developed, their efficiency and cost of implementation. Short-term forecasting (early-warning), long-term prediction, and impact assessments should consider plausible scenarios of climate change.

Forest fire risks: Includes fire behaviour modelling and propagation, risk mapping, vulnerability and risk assessment, risk management, fire suppression and mitigation. Scenarios assessing the impacts of climate change, and the use of earth observation technologies are encouraged. Integration of all three elements as described in the introductory paragraph of disasters. Operationalisation, validation and costs of implementation of methods and technologies developed, to the benefit of end-users. 
Topics to implement in priority
4.2.a) Integrated Project: Integrated disaster research approaches addressing any of the above risks incorporating hazard assessment, vulnerability, risk and damage assessment, data quality, and dissemination activities. Research into collaboration platforms for the integration of various risk management issues and the support of interactivity of virtual communities in the field of natural hazards research.


4.2.b) Network of Excellence: Dissemination of disaster related information to research and user communities in order to improve disaster preparedness, early warning, and exchange of data and knowledge.


4.2.c) Specific targeted projects on natural disasters.


- long term (coastal and inland ) flood prediction and impact assessment based on scenarios of climate change 




-volcanic risk




-seismic hazard assessment (hazard assessment)



avalanche risk 

International co-operation

The reinforcement of co-operation  with US and Japan is encouraged for the area of seismic risk. Co-operation with US and Canada is considered important for the area of forest fires.


V. Strategies for sustainable land management, including coastal zones, agricultural land and forests 
Objectives 


The objective is to contribute to the development of strategies and tools for sustainable use of land, with emphasis on the coastal zones, agricultural lands and forests, including integrated concepts for the multipurpose utilisation of agricultural and forest resources, and the integrated forestry/wood chain in order to ensure sustainable development at economic, social, and at environmental levels; qualitative and quantitative aspects of multifunctionality of agriculture and forestry will be addressed.

Research priorities
1.
Sustainable use of land

Detailed regional approaches, development of concepts and strategies for landscape development and sustainable land-use in specific regions.  Modelling approaches for integrated land-management highlighting regional issues. Development of a Europe-wide knowledge and data base on rural development practices, policies and other data usable for modelling and future land-use management decisions. Sustainable regional development for sensitive areas

International Cooperation aspects should preferably be reflected in the projects

Topics to implement in priority
1.a) Network of Excellence: Development of new concepts, strategies and tools for sustainable land-use and landscape management through a multi-functional approach.  Integrated framework for decision-support in land-use, including the identification of thresholds of sustainability, cost-effectiveness options and other economic methods and policy tools.

1.b) Integrated Project: Sustainable regional development: strategies for and transition towards sustainable systems of regional innovation in Europe, including sensitive areas such as mountains, coastal zones and islands

1.c) Integrated Project: Land-use modelling and the creation of relevant databases taking into account the management of materials, energy and land-use and the development of tools for integrated assessment, indicators, multi-level strategies and instruments.

2.
Integrated Coastal Zone Management considering spatial and temporal integration and stakeholders involvement (ICZM) for Sustainable Development
Assessment of the causes for environmental degradation and their socio-economic impacts in the coastal zone on a regional and global scale. Option development and decision making tools: Methodologies, models and tools for integrating interrelated processes, including socio-economic driving forces and feed-backs, for integrated management; socio-economic impact from short-term events and long-term changes, involvement of stakeholders and co-ordination of different players. 

Topics to implement in priority
2.a) Network of Excellence: Establishment of a long-lasting co-operation platform of all research partners working at international, national and regional levels on ICZM; a network for integration and co-ordination of all relevant to ICZM activities.

3.
Qualitative and quantitative aspects of multifunctionality of agriculture and forest production

The research for the agriculture and forest production will take into account the global-local dimension, and will use an integrated, multifunctional and multipurpose approach covering environmental, economic, and social levels.

Furthermore, the link and complementarity between internal and external dimensions are fundamental components of the multifunctionality concept; a particular effort is requested for the integration and participation of Developing Countries, particularly African Countries, in the world economy. In this context, research actions have to facilitate the involvement of different kind of researchers and concerned actors coming from EU member states and other countries. 

3.1
Agriculture for Sustainable Development:

Lessons in sustainability and sustainable development deriving from the scientific results from past research on sustainable agriculture, from identification of best practices to definition of specific guidelines/rules. The sustainable management of farming systems, especially organic, in a context of globalisation with related specific productive areas (African, Mediterranean, Eastern Europe, Latin America, Asia, and North America). The role and contribution of the agro-ecological systems to the multifunctionality concept in a full common integrated approach, including the relationships rural/urban areas. Calculation of externalities in agriculture and forestry production, both in terms of health and environmental damages.

Topics to implement in priority
3.1.a) Network of Excellence: Role and impact at global level of the organic agriculture in its multifunctional, sustainable and competitive aspects.

3.1.b) Integrated Project: Multifunctional use of agriculture in a global economy: tools for assessing sustainability of agro-ecosystems.  Sustainable management of farming system in a context of global relationships with other productive areas. 

3.1.c) Specific research action: Capitalisation of issues and results from the previous research and perspectives for future research actions.  Lessons from the past research on agro-ecological systems and their contribution to the different land uses.  Externalities calculation in agricultural and forest production.

3.2
Forestry Production and wood chain for Sustainable Development 

Lessons in sustainability and sustainable development deriving from the scientific results from past research on sustainable forestry production, from identification of best practices to definition of specific rules.  Characterisation of the multi-functionality aspects of forests and wooded areas with regard to their capacity for natural resource conservation, landscape creation and land use according to different types of regions (mountains, coastal zones, cultivated areas and urban forests etc).

Forestry production management: Sustainable multifunctional forest management; e.g. with respect to afforestation strategies and strategies to favour structural and species diversity, and management of mountain, cultivated areas and urban forests.  Cost effectiveness and competitiveness analysis of processes and technologies used in the forestry/wood chain, taking into account the necessary integration of the different stages and targets for the environmental, economic and social conditions.  
SMEs should preferably be involved in the proposals.

Topics to implement in priority
3.2.a) Integrated Project: Afforestation strategies and strategies to favour structural and species diversity, and management of mountain, cultivated and urban forests.
3.2.b) Network of Excellence: Integrated approach and tools for long-term sustainability of forest health and productivity.  Role and impact of the forest industry cluster in the context of sustainable development.  

3.2.d) Specific Support Action: Lessons from past research: Management and use of the forest/wood/furniture chain for Sustainable Development. 

VI. Operational forecasting and modelling including global climatic change observation systems.
Objectives

The objectives are to support the development and consolidation of systems to make systematic long-term observations of atmospheric, terrestrial and oceanic parameters, including those of climate, so as to improve forecasting of the marine, terrestrial and atmospheric environment; to consolidate long-term observations for modelling and in particular prediction; to establish common European data bases; and to contribute to international programmes.

Research priorities

1.
Development of observing and forecasting systems.

Research will focus on the scientific and technological development and implementation of systems to make long-term systematic observations of marine, terrestrial and atmospheric parameters necessary for global change research and management strategies, and of extreme events.  Such large observing / monitoring / surveying / operational forecasting / modelling networks are required to support the activities carried out within the research priority “global change and ecosystems”
.

Proposals should address the key research issues associated with the development and implementation of observing and forecasting systems, namely the quality of the systems, including spatial coverage and resolutions; the quality of the data acquired; the capacity of the systems to provide data for multiple purposes and to complement each other; the capacity of the system to adapt to technological progress over the medium and long-term, whilst retaining their original functionality; the optimum use of both in situ and remote sensing instruments and data
; the acquisition, transfer and archiving in relevant data bases of the acquired data; the long-term maintenance of, access to and retrieval of data from these data bases, including the development of associated standards and protocols; the technological development of components of observing or forecasting systems, to the extent that these are a part of the development of such systems; the study and evaluation of the economic and social benefits deriving from the use of such observing systems.

Research under this heading should also take into account the development of a European capacity for Global Monitoring of Environment and Security
 (GMES), with emphasis on contributing to the establishment of GMES by 2008.  Research activities should take due account of the results obtained by the end of the initial period of the GMES Action Plan, i.e. the end of 2003.

Topics to implement in priority

6.1.a) Integrated Project: Terrestrial, marine and atmospheric observation and forecasting systems, including systems for climate research
6.1.b) Network of Excellence: Development and consolidation of European databases to support research on global change and ecosystems.

6.1.c) Specific targeted projects, in particular specific support measures for cooperation with international organisations and third countries in the domain of observation and forecasting systems.
International co-operation

Research proposals should seek to contribute to the European dimension of GCOS, GOOS, GTOS and the Integrated Global Observing Strategy (IGOS), and to other relevant international programmes.  The significant European effort that exists in the domains of marine, terrestrial and atmospheric observing systems should be built upon. Within the context of international co-operation, it is expected that capacity building will be an important element for the development and implementation of such long-term observing systems.

SMEs

The involvement of SMEs in all aspects of the scientific and technological development activities carried out under this heading is especially encouraged.  In particular, many SMEs may find that their capabilities are well matched to implementing the technology developments required to exploit the observing systems implemented in this domain.

VII.   Complementary research

Objectives

Complementary research will focus on: development of advanced methodologies for risk assessment of processes, technologies, measures and policies, appraisal of environmental quality, including reliable indicators of population health and environmental conditions and risk evaluation in relation to outdoor and indoor exposure. Relevant pre-normative research on measurements and testing for these purposes will also be necessary. 

1.
Development of advanced methodologies for risk assessment

Complementary research on risk assessment should focus on whole processes, taking all aspects into account. The transfer of knowledge between experts in human and environmental health is essential for the development of both fields. In addition, the aim is to provide a holistic framework for assessment of environmental and human risks across the product life cycle.

1.1.
Integrated Risk Assessment

Chemicals and pathogenic agents in the environment put tremendous pressure on natural environmental resources and environmental health in the different regions of Europe. The objective is to provide more accurate and efficient risk analysis, risk communication and risk management with the overall aim to protect human health and the environment. 
Topics to implement in priority
1.1.a) Integrated Project: Risk assessment methodologies for chemicals and pathogenic agents. Development of risk assessment methodologies; and particularly those requiring conceptual changes and/or developments, such as sound exposure prediction and assessment tools, assessing the effects of combined exposures to several stressors including chemical cocktails and physical/biological agents and methodologies for assessing the risk of exposure to chemicals in consumer products. This should also cover the implication of the European diversity in the development of risk analysis methodologies, e.g. the geographical, ecological, social and cultural diversities.

1.1.c) Specific Targeted Research Projects: Risk assessment for biologically-reactive substances. Development of alternative methodologies for assessing the risk or reactive substances and molecules designed for provoking specific interactions with biological structures (pesticides, biocides, pharmaceuticals, etc.)  


1.2 
Assessment of Product Life Cycle

The improvement of environmental life cycle of products is essential both for resource efficiency and European industry competitiveness. The overall aim is to reduce product development costs and risks as part of sustainable development. The developed tools will provide a common basis for determination of sustainability over a wide range of consumer products in the product life cycle. Moreover, the recent initiatives by the EU and European industry, for example, the Integrated Product Policy (IPP), Producer Responsibility and Landfill Directives and the policy outlined in the White Paper on Chemicals seek to increase the level of incorporation of environmental impact and risk assessment when considering the whole life-cycle performance of materials and products. 

Topics to implement in priority
1.2.a) Network of Excellence: Product life-cycle impact assessment. A network integrating all process stakeholders (and particularly the different industrial sectors involved in the process and the users) with the regulators and developers of scientific sound methodologies, including LCA, risk assessment and management, environmental sustainability indicators, etc. The Network will also produce a suite of decision support tools in the product development cycle.

1.2.b) Specific Targeted Research Projects: Development of quantifiable indicators. Development of tools allowing the comparison of the environmental impacts, including human health, of different processes and products. Research into quantifiable indicators to measure the effect of a product or industry on society, health, and the environment and that can determine the risks posed by the product or system is needed.

2.
Appraisal of environmental quality and monitoring tools

The contamination of soil, water resources, pollution of air and other forms of environmental damages represent a considerable risk to the environment and human health and an increasing pressure on biodiversity. The aim is to improve the environmental monitoring and validating common standardised methods in Europe.


2.1.
Methods for appraising environmental quality and health

Research in this area should focus on broad aspects of environmental damage assessment and environmental liability considering the related policy aspects in the Community. For the process of building a common European approach to these issues, a broad and multidisciplinary effort involving both Member states and pre-accession countries is required. Research is needed also to support the implementation of the adopted European White Paper on Liability and recently launched proposal for the Directive on Environmental Liability (March 2002) including development and assessment of environmental and public health related indicators. 

Topics to implement in priority
2.1.a) Network of Excellence: Valuation of environmental damages. Network on valuation of environmental damages and environmental liability for building a common European approach and bringing together all stakeholders, industries, economists, lawyers, leading research institutions, public administration and regulators. 

2.1.b) Specific Targeted Research Projects: Indicators of population health and environmental conditions. Development of environmental indicators and predictive models including reliable indicators of population health and environmental conditions and risk evaluation in relation to outdoor and indoor exposure.


2.2
Environmental monitoring tools (standards, measurements and testing)

There is a recognised need in Europe to improve the complementary research in the field of measurements and testing on environmental systems. Integrated measurement systems that are capable of yielding physical, chemical and biological data of demonstrable quality include, for example, the analysis of abiotic matrices such as air, water, soil and sediments, and biological matrices along the food chain (such as plant and animal tissues).  There is a need to develop common practices, methodologies, and to use common infrastructures, research vessels and databases. 

Topics to implement in priority
2.2.a) Network of Excellence: Environmental analysis and monitoring. Environmental analysis and monitoring institutes and related regulatory bodies for validating common and standardised methods, and also for strengthening the international co-operation in order to achieve common strategies to respond global change issues. The Network should cover the whole European geographic area and liase with the relevant international normation and standardisation bodies, monitoring programmes, conventions and regulatory bodies.

2.2.b) Specific Targeted Research Projects: Harmonisation and standardisation. Development of standardisation and harmonisation for sound environmental information to increase comparability of data, to develop new measurement methods, to produce new reference materials for environmental quality assessment. 

VIII.
Cross-cutting issue: Sustainable Development concepts and tools

The aim is to develop a series of tools for facing these challenges and support policy expressed in the light of the Johannesburg Summit and in the EU Strategy on Sustainable Development. These tools will help in judging environmental, economic and social impacts of policies, also taking into account potential positive and negative externalities. The desired tools will support the purpose of Sustainability Impact Assessment that is aimed at comparing impacts in qualitative and quantitative terms. 

Well-established research activity exists in the majority of these activities. Whereas appropriate, research will build on past experience to further develop, adapt and harmonise previous research results.

1.
Advancing the development of concepts and assessment methods for Sustainable Development. 

In its implementation the concept of Sustainable Development needs to be monitored and supported by a scientific reference group. Specific scientific gaps have to be identified and addressed. This activity will particularly focus on the topic of sustainable use of territory. Specific emphasis has to be given to the international global aspects as recommended by the EU presidency conclusions (Barcelona, March 2002) and the Johannesburg Summit (September 2002).

Topics to implement in priority
1.a) Network of Excellence: Sustainable Development and sustainable use of territory.

1.b) Specific Support Action: Innovative methods and tools for assessing environmental, economic and social components

2.
Defining and estimating thresholds of environmental sustainability. 

Definition and estimation of scientifically based thresholds of sustainability and points of no-return as a tool for the sustainable land management and characterisation of the state of the environment. This implies an equal balance between the necessary ecological, social and economic dimensions. Estimation of cumulative, interactive effects over time caused by current and foreseeable actions; coupling of data with policy judgements reflecting costs; identification of time and scale of potential damages; use of thresholds in policy making.

Topics to implement in priority
2.a) Integrated Project: Addressing ecological quality aspects together with monetary valuation of externalities to define and estimate scientifically based thresholds of environmental sustainability.

3.
Developing tools for Sustainability Impact Assessment. 

Integrated modelling at the macro and sectoral level for policy appraisal, including simulation, scenario building, risk analysis and forecasting. Quantitative analysis will combine economic with ecological modelling, integrating topics such as land-use, agriculture, forestry, energy, transport, biodiversity, ecosystems and social issues.

Harmonising methods for environmental and health monetary valuation and benefit transfer. In particular, harmonisation of existing ad-hoc databases on valuation studies and data, as well as on externalities. Emphasis will be given to the evaluation of positive and negative externalities of different production activities.

Topics to implement in priority

3.a) Integrated Project: Integrated modelling and quantitative tools development.


3.b) Network of Excellence: harmonising and sharing of methods and data in environmental and health valuation and externalities.


3.c) Specific Targeted Research Projects: Elaborating accounting frameworks of externalities, including damages to the environment, health, biodiversity and ecosystems. 

3.d) Specific Research Action: Methods and tools for damage assessment and liability.

4.
Monitoring Progress towards Sustainable Development

The challenge of measuring progress towards Sustainable Development and providing the relevant information in the appropriate format for policy purposes needs to be strengthened. Efforts will be in the direction of capitalising existing research and building consensus on the existing research results in the area of Sustainable Development indicators, including composite indicators and methodologies. Research needs to take into account the new political developments of the Lisbon Strategy, the EU Strategy of Sustainable Development and the Johannesburg Summit. 

Topics to implement in priority

4.a) Network of Excellence: Sharing and harmonising databases and statistics and building consensus on indicators to be used to monitor progress towards Sustainable Development.

5.
Comparing and assessing tools for incorporating Sustainability in decision making of SMEs and industry

Decision-making at business level is required to take sustainable development into account. There is an urgent need for critically assessing existing instruments based on best practices. In addition, the social aspects need to be integrated in a more coherent and appropriate way. Experience of research centres, associations, consultancies and large companies will be shared with SMEs, so that methods of analyses can be adapted to their needs. Particular attention should be paid to allow participation of all concerned actors.

Topics to implement in priority

5.a) Network of Excellence: Covering harmonisation and sharing of information especially towards SMEs. 

International co-operation

The work programme is structured according to topical indents. However, in order to achieve its objectives and contribute to an advancement of sustainable development it may be necessary that research actions tackle cross-cutting issues, which address several topics within the same indent or from different indents. This will be further specified in the respective calls for proposals.

In addition, international cooperation with third country partners will be actively fostered on those topics, which will benefit from such cooperation. To this end it is envisaged to specify the topics for international cooperation in the calls or to publish specific calls, if appropriate. This applies particularly to those third countries, with whom the European Commission has concluded cooperation agreements.

Annex

ROAD MAP

Road Map of Area I - Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants on climate, ozone depletion and carbon sinks
Instruments
1st call
2nd call
3rd call

Integrated Projects
1.1.b)
1.4.a)
1.5.a)
1.1.c)
1.2.b)
1.3.a)

1.3.b)

Networks of Excellence
1.2.a)


1.1.a)


STREPs

1.2.c)
1.6.a)
1.7.a)
1.1.d)
1.3.c)
1.4.b)
1.4.c)
1.5.b)
1.5.c)

Co-ordination Activities




Road Map of Area II – Water cycle, including soil-related aspects

Instruments
1st call
2nd call
3rd call

Integrated Projects
1.1.a); 2.2.a)
3.2.a); 4.1.a)
1.2.a); 2.1.a);3.3.a)

Networks of Excellence
1.2.b)
-
1.1.b); 2.2.b); 3.1.a)

STREPs
3.1.b)
2.2.c); 3.2.b); 3.3.b)
3.1.b); 3.2.b); 3.3.b)

Co-ordination Activities
2.1.b)
-
-

Road Map of Area III - Biodiversity and ecosystems 
Instruments
1st call
2nd call
3rd call

Integrated Projects
1.
3.
5.
2.
6.
7.
8.

Networks of Excellence
4. 
10.
9.


STREPs
11.
13.
12.
14.
15.

Co-ordination Activities




Road Map of Area IV - Mechanisms of desertification and natural disasters

Instruments
1st call
2nd call
3rd call

Integrated Projects

4.1.a)
4.2.a)


Networks of Excellence

4.1.b)
4.2.b)


STREPs

4.1.c)
4.2.c)


Co-ordination Activities




Road Map for Area V – Strategies for sustainable land management, including coastal zones, agricultural land and forests

Instruments
1st call
2nd call
3rd call

Integrated Projects
-
1.b)
1.c)
3.1.b)
3.2.b)
3.2.a)

Networks of Excellence
-
1.a)
2.a)
3.1.a)

Specific Support Action
3.1.c) 
3.2.c)



STREPs
-



Road Map of Area VI - Operational forecasting and modelling including global climatic change observation systems

Instruments
1st call
2nd call
3rd call

Integrated Projects

6.1.a)


Networks of Excellence


6.1.b)

STREPs


6.1.c)

Co-ordination Activities




Road Map for Area VII – Complementary research

Instruments
1st call
2nd call
3rd call

Integrated Projects
-
1.1a)


Networks of Excellence
-
2.1.a)
1.2.a); 2.2.a)

STREPs
-
2.1.b)
1.1.b); 1.2.b); 2.2.b)

Road Map for Area VIII - Cross-cutting

Instruments
1st call
2nd call
3rd call

Integrated Projects
2.a)
3.a)



Networks of Excellence
1.a)
3.b)
4.a)
5.a)

Specific Support Action
1.b)
3.d)


STREPs

3.c)


� Note that climate change modelling and climate system variability scenarios on global to regional scales are dealt with under the “Impact and mechanisms of greenhouse gas emissions and atmospheric pollutants” priority.


� The development of models for predictive purposes is addressed under the other research areas of Priority 6.3.


� Research on satellite-based systems  is also dealt with under priority 4 ‘Aeronautics and Space’


� COM (609)2001
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