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Source:  Comprehensive Assessment of water management in agriculture, 
based on a study by IWMI, WRI, Kassel University, CA RR #2, 2007
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Source: IPCC report on water, foprthcoming



Projected impacts of climate changeProjected impacts of climate change

1°C 2°C 5°C4°C3°C

Sea level rise threatens 
major cities

Falling crop yields in many areas, particularly 
developing regions

Food

Water

EcosystemsEcosystems

Risk of Abrupt and Risk of Abrupt and 
Major Irreversible Major Irreversible 
ChangesChanges

Global temperature change (relative to pre-industri al)
0°C

Falling yields in many 
developed regions

Rising number of species face extinction

Increasing risk of dangerous feedbacks and 
abrupt, large-scale shifts in the climate system

Significant decreases in water 
availability in many areas, including 
Mediterranean and Southern Africa

Small mountain glaciers 
disappear  – water 
supplies threatened in 
several areas

Extensive Damage 
to Coral Reefs

Extreme Extreme 
Weather Weather 
EventsEvents

Rising intensity of storms, forest fires, droughts, flooding and heat waves

Possible rising yields in 
some high latitude regions



Asia: Major issues: Water availability & floodingAsia: Major issues: Water availability & flooding
Flooding/melting of glaciersFlooding/melting of glaciers
�� Coastal areas, esp. Coastal areas, esp. megadeltamegadelta regions in S/E/SEregions in S/E/SE--Asia at greatest risk due Asia at greatest risk due 

to flooding to flooding 
�� Example 1 m SLR Mekong River delta Example 1 m SLR Mekong River delta �� 50% loss 50% loss of mangrove area, of mangrove area, 

~100,000 ha of arable land becoming salt marsh; floods affecting~100,000 ha of arable land becoming salt marsh; floods affecting 3.53.5--5 5 
million peoplemillion people

�� Decay of glaciers: e.g. Tibetan Plateau; Himalayan glaciers to 1Decay of glaciers: e.g. Tibetan Plateau; Himalayan glaciers to 1/5 by /5 by 
2030s2030s

�� Water stressWater stress
�� 0.120.12--1.2 billion people affected by 2020s/2050s1.2 billion people affected by 2020s/2050s
�� AG irrigation demand +10% in arid/semiAG irrigation demand +10% in arid/semi--arid Earid E--Asia for Asia for �� temp +1temp +1°°CC
�� Crop yields up to 20% in E/SECrop yields up to 20% in E/SE--East Asia, East Asia, �� crop yield crop yield up to 30% in C/Sup to 30% in C/S--

Asia by 2050s; due to rapid population growth risk of hunger remAsia by 2050s; due to rapid population growth risk of hunger remains high ains high 
in several countriesin several countries

�� Ex: India Ex: India –– �� freshwater availability by 47% in 2025 due to CC and pop. freshwater availability by 47% in 2025 due to CC and pop. 
growth, growth, �� intense rain and frequent flash floods during monsoon intense rain and frequent flash floods during monsoon �� more more 
surface runoff, less surface runoff, less groundwater recharge groundwater recharge --> need for further storage > need for further storage 
(dams)(dams)
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"Sweet Substitutes"
Crude oil prices above 30 US$/bbl drive world sugar  prices
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Data: Nymex and EIA, J. Schmidhuber (2005)
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-10000400Bio-dieselSoybean

-33331200Bio-diesel
Rapeseed / 

Mustard 

-23645500Bio-dieselOil palm

85713573500
Ethanol
(from starch)Maize

-22504000
Ethanol 
(from starch)Cassava

5717867000
Ethanol 
(from sugar)Sugar beet

133320006000
Ethanol 
(from sugar)Sugar cane

Irrigation water
withdrawn in 
litre / litre 
fuel 
(indicative)

Evapo-
transpiration 
in litre / litre 
fuel 
(indicative)

annual obtainable 
yield in l/ha 
(indicative):

fuel product:     
(energy density: 
Bio-diesel 35 MJ/l  
Ethanol 20 MJ/l)crop:
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