HLC/08/BAK/1 Climate Change Adaptation and Mitigation in the Food and Agriculture Sector
Maintaining food security in a changing climate; it has been predicted that climate change will result in additional food insecurities. Many traditional equilibriums are changing, particularly in the realms of crop production, rural urban-migration, introduction of bio-energy and have resulted in changed and additional vulnerability patterns. Changes in rainfall patterns will contribute to severe water shortages or flooding, and rising temperatures that will cause shifts in crop growing seasons. This will increase food shortages and distribution of disease vectors. 

Impacts and vulnerability; 

Predicted negative impacts of climate change to food security: 

· availability of food – will be reduced by a drop in food production caused by extreme events, changes in the suitability or availability of arable land and water, and the unavailability or lack of access to crops, crop varieties and animal breeds that can be productive in conditions have lead to changes in pests and diseases;

· access to food – will be worsened by climate change events that lead to damages in infrastructure and losses of livelihood assets as well as loss of income and employment opportunities;

· stability of food supply – could be influenced by food price fluctuations and a higher dependency on imports and food aid;

· utilization of food – can be affected indirectly by food safety hazards associated with pests and animal diseases as well as the increased presence of human diseases such as malaria and diarrhoea

N.B. There is a strong need to build resilient agricultural systems that have a high capacity to adapt to stress and changes and can absorb disturbances.
Food insecurity hotspots and adaptation: small-scale rain-fed farming systems, pastoralist systems, inland and coastal fishing and aquaculture communities, and forest-based systems are particularly vulnerable to climate change – as well as the urban poor, particularly in coastal cities and floodplain settlements face increasing risks. Although communities have managed to develop coping mechanisms in the past, the current speed of climate change requires anticipatory and planned adaptation and thus adaptation should be highly location specific. The safest approach is to promote diverse and flexible livelihood and food production strategies at local, national, regional and global levels in combination with flexible and robust institutions, risk reduction initiatives for food and feed, and planned food security adaptation and transformation. The Millennium Development Goals are a necessary backdrop to integrating adaptation into development policy.
Adaptation to climate change must also occur through the prevention or removal of maladaptive practices. Maladaptation refers to adaptation measures that increase vulnerability rather than reducing it. Other adaptation mechanisms are risk transfer mechanisms such as crop insurance etc, economic diversification within sectors to reduce dependence on climate-sensitive resources and activities. More specifically, it would also include introducing drought, flood and saline-tolerant crops, improving livestock and fisheries breeding and farming techniques, developing local food banks for people and livestock, and improving local food preservation.
One of the main requirements for adaptation is implementing good management practices which entail; (1) Use of indigenous knowledge and local coping strategies as a baseline and starting point of adaptation planning, (2) Development of low-cost strategies with multiple benefits, (3) Inclusion of gender-sensitive strategies, (4) Encouragement of relevant national agricultural research, (5) Promotion of multidisciplinary and multi-sectoral institutions and processes.
Mitigation options in agriculture and forestry in the food sector

On natural resources, mitigation should focus on its five major sectors: livestock, forestry, rangeland, agriculture and fisheries. Mitigation options should include forest-related measures of reducing deforestation and forest degradation and increasing afforestation and reforestation, along with forest management interventions to maintain or increase forest carbon density, and efforts to increase carbon stocks in wood products and enhance fuel substitution.
On crops, mitigation measures remain unexplored, however adaptation options have been used in the past such as reduction of fertilizer use, promotion of legumes in crop rotation, increased biodiversity, among others. One of the most promising options is soil carbon sequestration where by increasing carbon concentrations in the soil, food production is likely to increase and also optimizes the use of synthetic fertilizer inputs reversing land degradation and encouraging a healthy ecosystem. Another key contributor to greenhouse gas emissions is livestock, possible mitigation factors are improving livestock waste management and ruminant livestock management. 
Mitigation is perceived very differently for countries that have an obligation to reduce their emissions (mostly developed) and those that increasingly suffer from climate changes affecting climate variability patterns. However, international mechanisms that could channel international financial resources to the most vulnerable in developing countries provide a new opportunity that is still very far from affecting the lives of smallholders. Preventing activities known to contribute to global warming is the simplest and most cost-effective approach to avoid negative impacts of human activities on the climate and food production systems.
Trade-offs and mitigation and adaptation synergy in agriculture and forestry
Adaptation measures in one sector negatively affect livelihoods in other sectors. It is possible to reduce trade-off risks by promoting diverse and flexible livelihood and food production strategies, flexible and adaptable institutions, food security risk reduction initiatives and planned food security adaptation to climate change. Although the most vulnerable countries should focus on food security and adaptation, they also should look for synergies with mitigation whenever possible.
Data and Research needs

Due to the global nature of climate change, data are needed on a broad basis; (i) national data and coarse grids at the global and regional scales to understand and model climate, and (ii) local data for local impact assessments, policy-making and other interventions. Data gaps however exist in the food insecurity and climate change, hence exchange of data must be must be improved at national, regional and international levels and a coherent data approach must be shared amongst the UN agencies. It is also essential to encourage proper data usage through strengthening the capacity of less developed countries to make efficient use of available data. Other areas that can be explored are climate proof research, disaster risk management. Additional basic research is needed to increase the understanding of mechanisms of adaptation. 

National Awareness Capacity
It is important to build capacity at the national level to raise awareness of the future risks and immediate benefits from national strategies for adaptation and mitigation including the prevention of new green house emissions (GHG) activities.  Countries should be enabled to undertake an assessment of impacts, adaptation and mitigation options and potentials, to participate in international fora and to take advantage of existing international options, such as Kyoto and post- Kyoto mechanisms, for the benefit of their agriculture, forestry and fisheries sectors. Furthermore, extension services will need to be strengthened substantially in order to provide the interface between policy-makers and the farming community. 
