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The total amount of water allocated to irrigation is estimated with Global 
Hydrological Models (GHM), spatially-distributed algorithms.

GHM-based estimates are often used to inform the Sustainable 
Development Goals (SGDs) at the water-food interface and high-level 
policies. 

The irrigation water withdrawal, which is the largest consumer of freshwater 
and a key actor conditioning water pollution, aquifer exhaustion, soil 
erosion, yielded by GHMs rely on several questionable assumptions. 



The main uncertainties and ambiguities embedded in each of the 

basic terms used to calculate global irrigation water withdrawals
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➢ Examples of the ambiguities embedded in the calculation of global 
irrigation water withdrawals 

Uncertainties in the estimation of the crop 
evapotranspiration

Distribution of the irrigation efficiency of China after 
propagating uncertainties 



Distribution of the water 
withdrawn to irrigate wheat in a 
specific grid cell of the Uvalde 
County, Texas, USA for January 
6-7 200. All uncertainties in the 
calculation of IWW are 
considered. The red, vertical line 
is the estimate produced when 
the uncertain parameters used 
in the calculation of IWW are 
characterized with point 
estimates (e.g., mean values)



We show that current models misguide us under an accuracy mirage, and it is impossible 
to know whether we are underestimating or overestimating the impact of irrigation 
agriculture in the water cycle. 

We integrate the main uncertainties in calculating irrigation water withdrawals and show 
that the resulting estimates may vary by more than two orders of magnitude. 

We discuss the dangers of relying on spuriously accurate models for policymaking at large 
spatial scales and offer corrective measures to ensure that uncertainties are properly 
accounted for and quantified.

Omitting uncertainties can also make water managers issue fixed water licenses that do 
not reflect varying water availability and water requirements’ evolution over time. By the 
time the error is amended, the social-ecological damage may have become irreversible
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