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Abstract: A variety of strategies must be used to address supply and demand issues in order to provide a 

growing and increasingly wealthy global population with inexpensive and wholesome food. In terms of 

supply, increasing irrigation is Future food production will depend on this, but the accompanying needs for 

storing water and the effects of doing so are uncertain. In this article, we calculate biophysical potentials for 

storage-fed sustainable irrigation, which does not degrade freshwater supplies or increase cropland but 

instead requires water to be stored before use. We also examine the consequences for infrastructure and 

food security. Because 460 km3/yr of sustainable blue water—enough to grow food for 1.15 billion 

people—can only be used for irrigation after being stored, we find that water storage is essential for future 

food systems. Even if they were all known Our findings point out the limitations of grey infrastructure for 

future irrigation and call for greater irrigation efficiency, a switch to less water-intensive farming methods, 

and the widespread use of alternate storage options. 
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