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Land-Water-Food Nexus and water shortage 

in Central Asia and Aral Sea



➢ Water for irrigation

➢ Countries and rivers in Central Aisa

➢ Nexus of Land, Water and Food

➢ Solutions?

Outline



Can you image:
How much water you are eating everyday?

4 tons of water0.5 tons of water0.5 tons of water

Food production is the biggest water consumptive sector in the world.  



“There is no food security without water security ” said José
Graziano da Silva, Director-General, Food and Agriculture Organization (FAO) 
of the United Nations.



（From: Aeschbach-Hertig and Gleeson, 2012）

Groundwater: how hard to feed our people?

Major countries: India, America, 

Mexico, Pakistan, China

Groundwater depletion



Disappearing Aral Sea

Amu River
Annual Runoff: 79km3

Syr River
Annual runoff 

37km3

In 1960, the area 

if Aral Sea us 

67,000 km2，It is 

the 4th biggest 

world inland lakes



Changing profile of the Aral Sea 1960–2010
(UNDP 2007)

Changes in water area of the Aral Sea after 1960

Behzod Gaybullaev et al., 2012



Irrigated areas in Central Asia



Expansion of land



Food Production

W Wheat
M Maize
O Other cereals
B Barley
R Rice

Unit:1000 t

13339

10296

15478 43082 31954

27162 22732



From 1910s to 2000s, the enlarged area and the increased yield 

contributes 45% and 55% to the increase of production, respectively.

Case study: cotton



Irrigation has large contribution for the yield increase

Case study: cotton



Crop Irrigation Water Use 





Virtual water outflow through wheat and cotton export 



Solutions

➢ Water right or water entitlement among 5 
countries

➢ Water saving, for instance drip irrigation ;

➢ Most important: no land expansion among 5 
countries.



Changes in crop water use and land area

➢ Total cropland area increased  by about 84%.
➢ Total ET increased by 50.0% 
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