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Potential Impacts of Climate Change on 
Food Security in the Lower Mekong Basin

Keith Forbes, DAI
AIARD Annual Conference 
June 3-4, 2013
“Feeding the Future in a Changing Climate”

Mekong ARCC

CONTEXT

• Stems from Lower Mekong 
Initiative - enhance 
cooperation in the areas of 
environment, health, 
education, and infrastructure 
development, lower Mekong 
countries and (in 2012) Burma

• USAID-funded, 5 year, $9.4m 
covering Lao PDR, Thailand, 
Cambodia & Vietnam

• Implemented by DAI with 
partners ICEM (Hanoi) and 
WRI (Washington, D.C.)
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Modeling 
Decision 

Tree

IPCC SRES:

A1 – homogeneous, 
rapid econ growth, 
population peaks 2050, 
rapid new efficient 
tech. A1B (balanced 
energy sources)
A2 – heterogeneous, 
population increases 
continually, slow econ
B 1 – same population 
as A1, low energy econ
B 2 – local, continual 
population (<A2), 
intermediate econ

Modeling 
Decision 

Tree

IPCC SRES Scenarios and Global Emissions
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• Use climate model data to to identify vulnerable crops, 
fisheries and ecosystems in Lower Mekong countries

• Work at field level to support community development of 
adaptation and resilience strategies

• Collect extensive data to assess approaches and 
disseminate project results and best practices across the 
region via platform partners to broaden/sustain impact  

Mekong ARCC

Increase adaptation capacity & resilience of communities to 
the impacts of climate change

Impacts of Shifting Climate 
Zones

1. Max/min daily Temperature

2. Seasonal rainfall

3. Timing of the monsoon

4. Peak rainfall events

5. Erosion potential

6. Drought

7. Storms & cyclones

8. Soil water availability

9. River flow

10. Hydro-biological seasons

11. Flooding (depth & duration)
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RUBBER

CASSAVA

COFFEE

MAIZERAINFED RICE
SOYA

FISHERIES
LIVESTOCK

Ecosystems & NTFPS
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Key Methodological 
Concepts

Max Average Daily 
Temperature Change 2050

12

• Changes are greatest in wet season
– Wet season: 1.7 – 5.3 °C

– Dry Season: 1.5 – 3.5 °C

• Areas of greatest change: 
– Catchments of eastern Cambodia and 

highlands of Vietnam
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Average Precipitation 
Change by 2050

• Annual precipitation is projected to 
increase by 3-18% (35 – 365mm) 
throughout the basin

• Mostly due to increases in wet 
season rainfall

• For the southern parts of the basin 
increased seasonal variability in 
rainfall

– wetter wet season, drier dry season

13

Land suitability across basin: areas suitable for different 
species under differing conditions of climate, topography 
and soils

Species Comfort Zones

Losses or gains in crop yields caused by factors such 
as: 

– impact of water availability/soil moisture

– heat/water stress in flowering, fruiting or ripening stages

– extended dry season, drought, offseason rainfall  

– salinity intrusion in the delta

Comfort Zones: where temperature, rainfall, & soil 
conditions create favorable growing/productive environment
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Optimal growing conditions Sesan Catchment:  Mean annual maximum 
temperature

15

Land Suitability 
Sesan Catchment

Optimal growing conditions Sesan Catchment: mean annual 
precipitation

16

Land Suitability 
Sesan Catchment
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Land Suitability 

• Suitability of six crop 
species across the basin

• Projections of future 
changes in temp & 
rainfall factored with 
topographical 
characteristics. 

• rainfed rice 

• soya 

• maize 

• cassava 

• robusta coffee 

• rubber

Current high yield and 
production areas in Central 
Highlands will decrease in 
suitability

In Dak Lak 5,000km2 will 
decrease in suitability

Suitability will increase in 
north of the basin – e.g. 
2,500km2 in Chiang Mai and 
Chiang Rai

Land Suitability 
Robusta Coffee
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• Baseline production  = 
159,000 tonne

• Decrease in production by 
2050 = 20,000 tonne

By 2050 rice yields in Gia Lai may reduce by 13%

Rice highly sensitive to:

• Temperature increase during dry 
season induces sterility

• Increases in average minimum 
temperature reduces biomass

• Waterlogging during rainy season

• Lower number of grains

Comfort Zones 
Crop Yields

Non-climate Drivers 
Reducing Resilience

• Hydropower development
– currently 16 existing hydropower projects with additional 30 

online by 2015. 

• Irrigation
– 3.8million ha of land under some form of irrigation, by 2030 this 

is expected to increase to 6.0million ha. 

• Forest exploitation and changes in land use
– will influence run-off volumes in some sub-catchments and 

amount of sediment transported downstream. 

• Population growth and demographic changes
– currently undergoing huge economic and population growth 

period

– economic-fueled migration 
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• Chiang Rai - Thailand

• Sakon Nakhon - Thailand

• Khammouan – Lao PDR

• Champasak - Lao PDR

• Stung Treng - Cambodia

• Mondul Kiri - Cambodia

• Kampong Thom - Cambodia

• Kien Giang -Vietnam

• Gia Lai - Vietnam

Hotspot provinces selected for 
Mekong ARCC climate change impact 

and vulnerability assessments

Hot Spot Provinces

Strengthen capacity to ‘act, learn, act again’ in 5-6 focal 
areas by building communities’ ability to:

a) build understanding of climate risks 
based on past events, trends and 

projections 

b) identify and prioritize adaptive 
responses to those risks

c) Take action to implement 
adaptive responses 

d) monitor and adjust along an 
iterative adaptation pathway

Adaptation Initiatives



05‐Jul‐13

12

Guiding Principles

• Add value to existing efforts by working with groups 
already on the ground 

• Action driven by local communities and involving 
government

• Build on existing good adaptive practice and weed 
out the bad

• Recognize the cyclical and iterative nature of 
adaptation 
– adapt on a phased basis

Adaptation Options

Opportunities for reducing vulnerability can be found 
in natural, built, social, and institutional systems 
development:

• Natural system adaptation – rehabilitation, 
revegetation, species/ecological enrichment, 
elimination of exotics, conservation corridors

• Engineering solutions – check dams, drainage 
systems, bank stabilization 

• Landuse planning – zoning, safeguards and 
development controls, management plans, seasonal 
restrictions on harvesting, village conservation zones

• Community capacity building – retraining, awareness 
outreach, extension services 



05‐Jul‐13

13

Adaptation Options

• Sector specific practices – ecological and organic 
approaches to agriculture

• Institutional mechanisms development –
establishment of management boards, community 
management committees and introducing adaptation 
impact assessment procedures

• Policies and plans – integration of adaptation 
strategies into sub-national management plans through 
to national approaches 

Intended Outcomes

• Local income streams diversified by uptake of more 
resilient/less sensitive livelihood activities

• Cropping, animal husbandry and fisheries production 
systems more tolerant to seasonal shifts in temperature 
and rainfall

• Incomes generated through improvements in 
production, post production handling/processing and 
marketing

• Sustainable access to clean water supply for 
community increased

• Human and economic loss caused by hydro-
meteorological disasters reduced
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Thank You


