
Climate change is projected to have a wide range of impacts on various aspects 
of the agriculture sector. Overall, it is suggested that climate change will 

significantly undermine crop production in the region, posing a serious threat  
to food security, even after adaptation and productivity improvements have been 

accounted for. Effective adaptation in this sector will be of crucial importance.

 Potential Impacts of 
Climate Change on Agriculture

Production
•  While rising temperature and enhanced carbon dioxide fertilization 

may increase the suitability and yields of some crops in some areas, 
crop suitability and yields may be reduced in other areas. 

•  Increasing salinity, which may result from sea-level rise and/or 
storm surges, may further reduce the quantity and quality of land 
suitable for agriculture.

•  Decreased availability of surface water for irrigation can put more 
pressure on groundwater extraction and lead to overexploitation, 
resulting in deteriorated water quality, land subsidence, and 
subsequent lower crop yields.

•  Increasing frequency and intensity of droughts can disrupt 
agricultural production and may also increase salinity in soils 
and water, increasing the possibility of desertification and 
severe food production shortfalls. 

•  Soil-moisture deficit associated with the projected decline in 
precipitation and increase in water demand could lead to 
water challenges for rain-fed crops in parts of the region, 
adversely impacting production.

Pests and Diseases 
• Climate change may trigger the proliferation of 

weeds, pests, and diseases that have the potential 
to severely limit the productivity of crops, livestock, 
and forests.

•  Higher temperatures could result in an increase in 
pest populations. 

•  Warmer winter temperatures would reduce 
winterkill, favoring the increase of insect 
populations.

Livestock, Fishery, Aquaculture, and Forestry
•  A rise in temperature combined with  

a decline in precipitation can reduce pasture 
productivity and availability, limiting 
the viability of livestock and potentially 
decreasing livestock yields. 

• In most parts of Asia, pasture availability limits the expansion 
of livestock numbers. Cool-temperature grasslands would shift 
northward with climate change, resulting in a decline in  
grassland productivity.

• The limited herbaceous production, heat stress from higher 
temperatures, and limited water intake due to a decrease in 
rainfall could cause reduced milk yields in animals and an 
increased incidence of some diseases.

• Future changes in ocean currents, sea level, seawater 
temperature, salinity, and wind speed and direction may 
substantially alter fish breeding habitats and food supply, 
ultimately affecting the abundance of fish in the region. 

• Increases in salinity concentrations can negatively impact the 
viability of some fish populations while increasing potential for 
other species, such as shrimp. 

• Increases in temperature and declines in precipitation will 
increase the risk of forest fires, which may result in increased 
health problems, deaths, damage, and loss of property.

Sector Briefing on Climate Change Impacts and Adaptation 

AGRICULTURE

Climate Risk Management Assessment for Agriculture

Under Component 2 of Regional Technical Assistance 6439: 
Twelfth Agriculture and Natural Resources Research at 
International Agricultural Research Centers, this ADB study was 
conducted to assess scientific, technical, and socioeconomic 
information relevant to the understanding of climate change in 
the semi-arid regions of Asia, its potential impacts, and options 
for adaptation and mitigation. Results from this study and 
policy dialogues have assisted the governments of Bangladesh, 
People’s Republic of China, India, Pakistan, Sri Lanka, Thailand, 
and Viet Nam in identifying and prioritizing areas most at risk 
and in implementing appropriate strategies to reduce risk  
and help farmers adapt to climate change.

Source: ADB. 2007. Technical Assistance for Twelfth Agriculture 
and Natural Resources Research at International Agricultural 
Research Centers. Manila. 



Adaptation Options
There are a range of potential adaptation responses to address the 
projected impacts of climate change on the agriculture sector.  
These can be characterized as management, technological, financial 
and risk sharing, and information and knowledge support options.

Management Options
•  Use sound water management practices, such as promoting the 

adoption of water conservation techniques, water recycling, or 
integrated river basin planning, to improve resilience to changes 
in the hydrologic cycle and to provide co-benefits to other sectors, 
such as health.

• Implement farm management practices, such as crop 
diversification, changing planting dates, and adjusting application 
of nutrients, fertilizers, insecticides, and pesticides, to effectively 
adapt to alterations in the growing season and irrigation 
opportunities.

• Adopt changes in management philosophy, such as integrating 
fisheries and aquaculture management into coastal zone 
management, to increase the coping ability of small communities 
in parts of Asia to sea-level rise. 

• Remove market distortions and correct water pricing.

Technological Options
• Improve technologies for tree plantation development and 

protection from fires and diseases to enhance adaptation in 
vulnerable forest ecosystems.

• Breed fish species that are tolerant to high water temperatures 
and improve the management of fish stocks, which can be 
effective measures to reduce climate change impacts on fisheries. 

• Breed livestock that are tolerant to adverse climatic conditions 
and improve the management of stocking rates and pasture 
rotation to enhance the climate resilience of livestock production.

Infrastructure, and Financial and Risk-Sharing Options
• Invest in agricultural infrastructure such as irrigation systems, 

water storage infrastructure (rainwater and snowmelt), and 
flood control structures (dikes) that can reduce the impacts of 
decreasing water supplies and extreme climatic events such as 
floods and droughts.

• Increase investments in storage, roads, and postharvest facilities.
• Improve access to credit, which can be an effective measure 

for helping farmers and fishermen adopt new practices and 
technologies that are more suitable for a changing climate.

• Implement insurance schemes to restore assets and productivity 
after a climatic disaster. In particular, well-designed schemes can 
effectively reduce vulnerability to climate change by promoting 
resilience-oriented agricultural practices and development. 

• Encourage private sector participation in implementing insurance 
schemes, on-farm irrigation, and crop research.

Information and Knowledge Support Options
• Improve access by farmers, herders, fishers, and foresters 

to timely weather forecasts and response options, which can 
enhance decision making and responses with respect to a 
changing climate. 

• Provide training and education programs as well as agricultural 
advisory services to help implement agricultural practices and 
technologies that are more resilient to climate change. 

High Mountain Agribusiness and Livelihood Improvement 
Project in Nepal

The Hindu Kush–Himalayan region is especially vulnerable to 
climate change. A number of impacts have been documented, 
such as glacial retreat, increased soil erosion, and deteriorated 
surface waters. This ADB technical assistance project will 
help the Government of Nepal enhance the resilience of rural 
mountain populations to climate-induced water shortages and 
land degradation by developing climate-adaptive agribusiness 
and livelihood-related infrastructure. Climate-proofed 
technology packages will also be developed to adapt pasture 
and orchard management to changing climate conditions. 
Water and soil conservation techniques will be implemented.

Source: ADB. 2009. Technical Assistance to Nepal for the High 
Mountain Agribusiness and Livelihood Improvement Project. 
Manila.
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There is no universal single-best adaptation measure. Possible 
options need to be appraised against a set of predefined criteria, 
which may include technical feasibility, costs and benefits, or  
cost effectiveness.

Further Assessment and Research Needs
Further assessments and research are needed to enhance the 
understanding of climate risks and inform adaptation responses  
in the agriculture sector. These include

• Conduct impact and vulnerability assessments that consider 
both biophysical and socioeconomic aspects to facilitate the 
prioritization of adaptation investments.

• Develop regional and/or national knowledge bases on climate 
change impacts and adaptation strategies using an agro-
ecological zone and farming systems approach, taking into 
account information such as crop yield responses to climate, 
water availability for rain-fed and irrigated crops, and livelihood 
strategies in rural areas. 

• Identify and develop indicators for climate risks, including 
thresholds and acceptable coping ranges at the sector and project 
levels, which are critical to improving climate risk management 
and planning.

• Increase overall level of investments in agricultural research and 
development.
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