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Freshwater is a renewable resource!
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Spatiotemporal patterns matter!
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Annual P / PET 
(aridity index)
0.00 ς0.03   hyper-arid
0.03 ς0.20   arid
0.20 ς0.50   semi-arid
0.50 ς0.65   dry sub-humid
> 0.65 humid

Number of months 
with P < 0.5 PET

0 1 2 3 4 5 6 7 8 9 10 11 12

0.03 0.20 0.50 0.65 16.50

Data sources:
WorldClim,
Global Aridity and PET 
Database

http://www.worldclim.org/


Little rainfed cropping on arid land!
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Data sources: Ramankutty et al. 2015, Siebert et al., 2015
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http://www.ramankuttylab.com/data.html
http://dx.doi.org/10.5194/hess-19-1521-2015


More irrigated crops on arid land!
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Data sources: Ramankutty et al. 2015, Siebert et al., 2015

http://www.ramankuttylab.com/data.html
http://dx.doi.org/10.5194/hess-19-1521-2015


8Adaptation: irrigation

Production loss in cereal 
production (~ year 2000) 
when not using irrigation

Siebert and Döll (2010)

Total cereal production

Irrigated cereal production

Higher crop productivity by irrigation!

In arid regions yields are 
more than doubled when 

using irrigation


