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Agriculture and Food Security in a Changing Climate 

• Changes in climatic conditions mean frequent damage and loss due to 
extreme weather and climate events, increasingly scarce water 
resources, expansion of food production systems into marginal areas 
and challenges to food security.  

• Increase in food production by 50% (to 2012 levels) to meet the demand 
of a projected world population of 9.7 billion in 2050. 

• In subSaharan Africa and South Asia, agricultural output would need to more 
than double by 2050 

• the rest of the world the projected increase would be about one-third above 
current levels  

• Climate information services will be one of the tools to meet the 
challenges of the future. 



Managing agricultural resources: Land use 

• Globally, agricultural expansion has 
stabilized over the past 20 years; land 
area currently being cultivated is around 
1.6 billion hectares.  

• Of which 20% is on marginally suitable 
lands and about 33% is degraded. 

• Land use planning and agro-ecological 
zoning to promote vertical expansion. 

• Early warning on areas of concern, and 
current and future risk hotspots need 
specific climate information products. 



Managing Agricultural Resources: Water 
• Agriculture accounts for about 70 per cent of all water use worldwide and up to 95 

per cent in many developing countries  
• The area under irrigation has increased from 139 million hectares in 1961 to over 

300 million hectares 
• By 2030 global freshwater demand is set to be 40 percent above the existing 

supply 
• One of the main opportunities for closing the water supply-demand gap is to 

increase the water productivity of irrigated agriculture 
• On-farm water management to reduce water loss and enhance water use 

efficiency - area under crops, types and duration of crops, irrigation quantity and 
timing rely on climate information 

• Climate data and information benefit water resources planning in river basins, 
including the release of water depending on climate outlooks 
 



Managing pests and diseases 
• Changes in incidence, distribution and intensity 

of pests and diseases due to climate change are 
likely to cause additional crises. 

• The degree of saturation for each pest has 
reached almost 10 percent in Africa, 20 percent 
in Asia, and as much as 60 percent in North 
America. 

• Changing patterns of disease and pests - 
altered host distribution and phenology. 

• Operational monitoring of pests and diseases 
have long been recognized as an essential part 
of integrated pest and disease management.  

• Pest and disease forecast models, coupled with 
weather forecasts can be a basis for pest and 
disease early warning systems.  



Reaching the most vulnerable: enhancing resilience of 
fragile ecosystems 
• Fisheries-dependent communities in coastal areas are particularly 

vulnerable to changes in ocean salinity, hurricanes, and a decrease in fish 
stocks and availability due to increasing water temperature.  

• Customized climate information services support decision-making on 
fishing time, area and saving livelihood assets; and strengthening of 
fishers’ cooperatives and community networks. 

• Mountain regions cover about one fifth of the Earth’s continental areas. 
• Pastoralists in arid and semi-arid areas are highly vulnerable due to 

variable and scarce rainfall.  
• Timely and accurate climate information together with forage conditions 

can be of great help to reduce livestock mortality. 



Food Security Information Systems 
• Climate information can be combined to 

livelihood analysis and market information 
systems, to improve early action planning 
to overcome food stress situations. 

• Satellite rainfall estimates, remote sensing, 
climate forecasting, crop monitoring and 
yield forecasting offer significant 
opportunities for protecting agricultural 
livelihoods and better responding to food-
related emergencies. 

• Timely and effective humanitarian aid will 
provide households with opportunities to 
engage in productive and sustainable 
livelihood strategies. 

The Agricultural Stress Index System (ASIS) is based on 10-day 
(dekadal) satellite data of vegetation and land surface temperature 
from the METOP-AVHRR sensor at 1 km resolution 



Multi-tier action oriented climate services 

Davis-Reddy and Vincent (2017) 



Climate risk insurance increases the adaptive capacity of smallholders 

• Current insurance 
mechanisms are not 
adequately covering 
the smallholder 
farmers. 

• The potential market 
for climate risk 
insurance poses a 
significant opportunity 

• Different models are 
currently being tested 
in a wide variety of 
settings to support 
smallholder farmers  

CGIAR-CCAFS (2015) 



Localized Farm Advisories 
• Location specific farm advisories - analysis 

of real-time weather, crop information, 
weather and climate forecasts, costs of 
inputs and prices of farm produce are 
needed. 

• Major elements in implementing localized 
farm advisories are:  

• Collection of climate, crop and socioeconomic data 
• Data analysis and interpretation 
• Development of impact outlooks and management 

practices 
• Preparation of farmer agro-advisors.  

• Full range of advice regarding crops to be 
planted, time and quantity of inputs that 
might be used, and management practices. 

• The local advisories should contain 
information on input availability with 

    
      

   



Climate data and analysis: tools and methods 
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User-Interface Mechanisms 

• Close cooperation between agencies and organizations 
dealing with agriculture and climate services is needed to 
establish a user interface platform (UIP) to promote 
unrestricted exchange of information.  

• The UIP mechanisms are catalysts for advancing needs 
based climate services and coproduction of climate 
services.  

• Institutional mechanisms are critical – but there is a critical 
gap exists.  



Capacity Development 
• The capacity to identify, collect and share 

data, use information and relevant 
methods for data analyses and build 
knowledge relevant for climate and 
weather information. 

• Development of customized forecasting 
products with impact outlooks and 
management alternatives. 

• Access to climate information by the most 
vulnerable – engaging various mechanisms 
such as farmer field schools 



Integrating climate information into sector policies 
and plans 

• National Adaptation Plans (NAPs), Agricultural Disaster Risk 
Reduction/Management Plans seek climate data and information to 
assess climate risks and vulnerabilities.  

• Prioritization of risk reduction and adaptation practices – often there 
is mismatch between climate analysis and prioritized practices. 

• Prioritization of strategies and practices building on climate rationale 
can provide opportunities to leverage climate financing. 



Thank you ! 
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