BUILDING RESILIENCE TO CLIMATE CHANGE AND EXTREMES THROUGH IMPROVING COPING STRATEGIES FOR CURRENT CLIMATE VARIABILITY
Problem statement

Rainfed and irrigated agriculture are essential human activities that have long been vulnerable to seasonal climatic variability and shocks. And yet current farmer coping strategies are risk-spreading in that they mitigate against the impacts of below average rainfall seasons (in case of a drought) but do not fully exploit the opportunities of normal and wet years. The vulnerability of the agricultural and water sectors in general and rural poor in particular, is expected to increase with predicted climate change and associated increased climate variability and extremes such as frequent and more severe droughts, abnormally wet periods and higher temperatures. The resilience of the above sectors, of livelihoods of the poor and of the resource base upon which they depend must be improved in response to current and future climate variability. Means must be sought to ensure the transition from coping with shocks towards more adaptive resilient systems that can confront future climate extremes.   Existing data, tools and methods to facilitate these changes, whilst available, are inadequately utilized by  decision makers  to address the challenges of climate change. 

Recent IPCC and GEC reports indicate that there is now increased confidence in predictions of climate change at the global level, but there is still great uncertainty at regional to local levels, where information is required by policy makers and farmers to better cope with climate variability and to devise adaptation strategies. The CGIAR has extensive experience of coping and adaptive strategies at household to provincial scale. The challenge is to link climate change science with sound agricultural innovations at the regional to local scale.

Hypotheses
· Appropriate and targeted use of climatic information and climate driven approaches will greatly facilitate the identification, evaluation and implementation of more resilient and productive coping and adaptation strategies for economics sectors, communities and ecosystems already vulnerable to climate variability and future climate change.

· Agricultural innovations designed to improve livelihood resilience of the rural poor will have both positive and negative feedback on the earth’s climate system.
Objectives and Research Questions
Objective 1.

To identify the key aspects of agro-ecosystem vulnerability to climate variability and extremes and implications of future change within identified hotspots

Research questions
· How vulnerable are agro-ecosystems to climate variability?

· How are current vulnerabilities to climate variability a constraint to future adaptation to climate change?

· Which climate extremes may trigger the collapse of different agro-ecosystems?
· How can better climate predictability be used to change farmers coping strategies?

Objective 2

To establish climate information at appropriate spatial and temporal scales for scientists and water and land users and quantify limits to predictability
Research questions
· What is the spatial and temporal uncertainty with which climate data and information can be provided in the agricultural and water resources’ context?

· What are the trade-offs of using suboptimal scales to predict agricultural outcomes under climate vulnerability and change scenarios? 
Objective 3

Adapt and develop tools to use this climate information to predict/simulate the response of the agricultural systems to climate change and extremes at various scales and to assess feedback mechanisms
Research Questions
· How does uncertainty propagate in the simulation modelling through to the impacts?   

· Which simulation models (crop, water, livestock, socio-economic, farm, landscape) are appropriate to model agro-ecosystems?

· How will proposed agricultural innovation options and adaptation strategies feedback on environmental conditions?

· How to address scaling issues in climate variability – coping strategies research? 
Objective 4

To test and develop options that might increase livelihood and ecosystem resilience to current and future climatic variability.
Research Questions
· What are the options that have a high probability of success in the context of current climate variability and future climate change scenarios?

· How would such adaptive options feedback on regional and global climate systems?

· When is the time to move from enhanced coping strategies to adaptation strategies?

· What is the scope of novel insurance schemes to mitigate the impact of climate variability and change?

Objective 5
To optimize the delivery of information products to different types of users to enable change and to increase adaptive capacity
Research Questions
· How can we best combine science with local or traditional knowledge to increase awareness?
· How best to package the information? 
· What are the institutional and policy requirements needed to deliver information?
Research methods/activities
· Vulnerability mapping within identified regions
· Establishing a working dialogue between the providers of climate model output and the users 

· Modeling the response of agricultural systems to current climate variability. Examining the utility of landscape / water / crop / socio-economic, etc models to simulate system responses using climate model output at a range of spatial and temporal scales, from global and regional to local 

· Using seasonal forecast ensembles to provide a test bed for impact simulations under current climate variability. Focusing on climate extremes using historical analogues.

· Establishing thresholds of coping capacity in different regions to identify when coping is not the answer and or /when adaptation is required

· Quantifying uncertainties from climate models for simulations of agricultural responses under climate change. 
· Using stakeholder knowledge to define uncertainties of the agricultural system and the boundaries of ‘acceptable’ change.
· Developing novel predictive systems to combine formal model prediction with traditional knowledge systems. 
· Modeling short and long-term feedbacks of coping and adaptation strategies adopted.

Types of partnerships: 
Partnership with all ESSP programs will be required, including .WCRP, GECAFS, GWSP, DIVERSITAS, IHDP, START, ICSU etc
Added value of collaboration between CGIAR and ESSP:
· Tailoring GCM outputs to agricultural needs and scales 

· Utilisation of / access to CGIAR databases for retrospective validation of new models 

· Establishing agricultural systems that are resilient to future climate variability hence  increasing food security under climate change 
· Enhanced capacity in the science of coping with climate variability and adaptation to climate change

· Generated focused integrated outputs on agriculture and climate change, which will be of value in the next IPCC assessments. 
· Improved information on agriculture and climate change in the developing world to assist in future assessments of climate change impacts.
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