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" Groundwater withd rawal

Groundwater withdrawal in major countries
Unit: km3/yr ~ This study WRI (2007)

India 129.3 169.1
USA 78.8 68.4
Pakistan 47.3 54.0
Mexico 12.3 16.0
Bangladesh 6.6 9.4
Saudi Arabia 6.0 13.0

Ground water withdrawal in the Ogallala aquifer

mmyr study 0w A

Maize 369 331 36.02
Wheat 408 247 6.33
Cotton 434 255 555 (Hanasaki et. al,

J. Hydrol. , 2010)




Seasonal variation improves significantly in many regulated basins.
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Validation of Irrigation Water Use

Observed data: FAO AQUASTAT (country statistics), 1998~2002

Water use efficiency: Doll & Siebert (2002)
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The model estimates of irrigation water withdrawals agree well with
the observations. Error bars: uncertainty due to precipitation data.
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Virtual Water Balance in Countries (m?/c/y) in 2000

Blue: Exporting
Red: Importing
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(Oki, et. al, 2004) Exporting Importing

7 out of top 10 importing countries are seriously poor in water resources.
7 out of top 10 exporting countries are rich in water resources.

Denmark (10) and India (18) are water stressed but exporting RW in net.



WorldWaterr Resources Considenng Virtual \Water lrade

Potentially Available Water Resources per Capita in 2000
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Conventional Water; Resources Assessment

Potentially Available Water Resources per Capita in 2000
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22 Countries were classified into “seriously stressed” in 2000 by
conventional water resources assessment.
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Egypt:141md/cly GDP per capita (US$/y/¢c) (Oki, et. al, 2004)




Annual Water Demand per capita

(W-S)/population [m3/ year / person]

0 500 1000 1700 10000 100000

R,= (W-S)/Q and A,,.= Q/C(msyic) have similar global
distribution = Is (W-S)/C globally uniform?



ﬁak%

THE UNIVERSITY OF TOKYO

V|rtual Water Import to Jagan

Other:3.3

Auﬁyzz¥hrtual Water I nport to Japan
4 through each products

O Mai ze

B Soybean
LJWheat
LURi ce

B Barl ey

O Beef

B Por k

| ' R & Blue+Green water
/‘—/ E— 64 Okm3/y I;,{)?Blue water only

(for JFY in 2000) Domestic Blue Water in Japarm=4-QQ.kwasy

Domestic Withdrawals i

. . _ .
(OKi. et. al, 2002, IHE-UNESCO) Domestic Green Water in Japan: 30 kmd/y



Groundwater Representation

Based on Yeh and Eltahir
(2005a,b)
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Groundwater Withdrawal (US Aguifers)
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Simulated withdrawals compare well
with USGS observations.
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