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• AF provides diversified production that can 
increase farmers’ resilience to market 
fluctuations and to failures as a result of 
climate change. 

• Farmers respond to climate variations by 
progressively and autonomously modifying 
their farming practices and integrating 
trees on farms. The most successful AF 
systems can be replicated in similar social, 

cultural and ecological circumstances.



 Trees regulate soil temperature and moisture, improve water 
infiltration, provide a buffer against climate variability and allow for 
varied ecological niches for different crops. 

 In efficient AF systems, trees, shrubs and herbaceous crops are 
deliberately used in some form of spatial arrangement that takes 
advantage of their architecture and sunlight requirements to allow 
the most efficient use of natural resources, such as water land and 
and sunlight. 

 Diversification of commodities reduces risks related to yield losses, 
including those due to climate change, and allows for adjustments to 
be made in response to market needs and labour supply



 Outside of fields, trees or shrubs planted to 
provide shelter from the wind and protect soil 
from erosion contribute to the resilience of the 
farming system to adverse climate events. 

 For instance, windbreaks in citrus groves are 
used to reduce wind speeds by 80 to 95 
percent, and reduced wind damage to crops 
by up to two times the distance of windbreak 
height 

 Especially in mountainous areas, trees prevent 
soil erosion and landslides during the rainy 
season.



 The adaptive capacity of farmers is 
influenced by the nature and extent of 
trade-offs between the components of the 
farming system, and their degree of 
integration. 

 Successful integration rests on the 
flexibility to reduce trade-offs and 
competition between the various 
production components of the farming 
system.



 Over 43 percent of all agricultural land area globally (over 
1 billion hectares) has a tree cover greater than 10 percent

 Of all the land uses analysed in the Land-Use, Land-Use 
Change and Forestry report of the IPCC, AF offers the 
highest potential for carbon sequestration in non-Annex I 
countries to the UNFCCC.

 The proper design and management of agroforestry 
systems can make them effective carbon sinks that can 
significantly contribute to the global carbon budget







Murty et al. 2013



 The potential to sequester C in aboveground 
components in agroforestry systems is 
estimated to be 2.1×109 Mg C year−1 in 
tropical and 1.9×109 Mg C year−1 in 
temperate biomes

 In Canada, hybrid poplar alley cropping 
(111 trees ha−1) on marginal land in Canada 
could help to mitigate 32% of the required 
CO2 reduction level for Canada by in 
aboveground and belowground tree 
components



 Silvopastoral systems can also contribute to 
climate change mitigation by improving the 
digestibility of the forage, which can reduce 
methane emissions by 20 percent, increase 
carbon sequestration in both trees and soils 
and suppress the use of fire for pasture 
management. 

 In integrated crop-livestock systems feed 
sources are more diversified than in 
specialized systems allowing for better 
responses to climate variations and reduces 
risks related to yield losses



AF also has important potential for 
indirect climate change mitigation as 
it can help decrease pressures on 
forests, by providing fuelwood and 
reducing shifting cultivation. 

 In tropical latitudes every hectare of 
sustainably managed AF system can 
provide goods and services 
potentially offsetting 5 to 20 hectares 
of deforestation.



 Woody species are grown using a spatial 
design and following seasonal cycles that 
reduce competition with crops and 
increase soil fertility and productivity. 

 Tree species are selected and established 
to ensure environmentally sustainable and 
economically viable supply of varied food 
and products under the impacts of climate 
change. 

 A diversified production makes the 
system more resilient to climate shocks, 
adverse weather conditions, and pest and 
diseases. 



 Not all tree, crop and livestock species 
positively interact when integrated in 
an AF system. 

 Foreseeing if the interactions among 
components will remain positive or 
negative in an evolving climate 
requires an in-depth understanding 
impacts of climate change, the trade-
offs among the components of the 
farming system, and the capacities to 
minimize possible negative 
interactions and maximize the benefits 
from their integration





Core principles
 Focus on food security
 Mainstream Climate Change into 

development
 Support country driven processes 
 Build synergies between adaptation 

and mitigation
 Deliver through partnerships
 Support transboundary 

collaboration
 Develop a long term programmatic 

approach



 Data and knowledge

 Institutions, policy and financing 
to strengthen capacity for 
adapatation

 Sustainable and climate smart 
amanagement of land, water and 
biodiversity

 Technology, practices and 
processes for adaptation

 Disaster Risk Management







 The Modelling System for Agricultural 
Impacts of Climate Change 
(MOSAICC) allows users to assess the impact 
of climate change on agriculture. MOSAICC 
aims to build capacities of experts to 
understand climate change impacts and to 
help policymakers with adaptation strategies, 
programmes, projects and investments.

 The models integrated in MOSAICC are 
organized in five main components: 
Climate, Crops, Hydrology, Forests and Econo
my.

http://www.fao.org/in-action/mosaicc/en/
http://www.fao.org/in-action/mosaicc/models/climate/en/
http://www.fao.org/in-action/mosaicc/models/crops/en/
http://www.fao.org/in-action/mosaicc/models/hydrology/en/
http://www.fao.org/in-action/mosaicc/models/forests/en/
http://www.fao.org/in-action/mosaicc/models/economy/en/


Concepts

Production and resources

Enabling frameworks

New module on integrated 
systems

http://www.fao.org/climate-smart-agriculture-sourcebook/production-resources/module-b5-integrated-production-systems/b5-overview/en/Images


 The “Analysis and Mapping of Impacts under 
Climate Change for Adaptation and Food 
Security (AMICAF)” project aims to fill the 
information gap between academic climate 
change impact assessments and stakeholder 
decision making processes.

 It employs a multi-disciplinary assessment 
approach to ensure that there is an evidence 
base for decision making and policy planning 
processes. 

http://www.fao.org/in-action/amicaf/en/


• Delayed return on investment

• Under-developed markets

• Emphasis on commercial agriculture

• Limited awareness of the advantages of 
agroforestry

• Unclear status of land and tree resources:

• Adverse regulations

• Lack of coordination between sectors



• Promote agroforestry as an investment

• Increase access to credit, technology, extension services and 
insurance

• Promote agroforestry education and training for smallholder 
farmers

• Engage in good governance of rural activities.

• Promote agroforestry through enabling policies

• Appraise and reform unfavorable regulations



• Guarantee land and tree tenure to small farmers.

• Elaborate new agricultural policies that acknowledge the role of 
trees.

• Organize intersectoral coordination for better policy coherence. 

• Strengthen access to markets for tree products.

• Formulate policy based on local small farmers’ needs and rights.

• Promote research on tree domestication. 

• Promote  assessment of tree resources and benefits provided.



Thank you for 

your attention!


