
1930 

The underlying map shows precipitation.  

 

We have moved production away from the Nation’s water and 

concentrated grain production in a small part of the upper 

Midwest.  

 

Is this a sustainable geography for U.S. agricultural production? 

 

2013 

Corn Corn 



Shifts in Crops Due to Water Reductions 

Medellin-

Azuara et al. 



Where can the Nation Replace 

This Lost Production? 

 

Should we let it move offshore? 



Considering all uses of water – the Eastern 

U.S. has far more available water 

WaSSI – 

Demand to 

Supply Ratio  1950-2010 
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Corn	Grain	delivered	to	Rosendale,	WI	

energy	of	desalina on	

irriga on	pumping	energy	

transporta on	energy	

Low irrigation needs; not water stressed; favors local production 





Looking at different (water) 
impacts 

7 



Can we define maps and metrics for economic 

and environmental sustainability. 
 

Maps 

of Net 

Profit 

for 

Crops 

Maps of 

Nutrient 

Export/acre 

Pesticide/

acre  

Maps of Water 

Availability 



Can we define maps and metrics for economic 

and environmental sustainability. 
 

Maps of 

Nutrient 

discharge 

Maps of 

transportation 

costs  
Maps of stream 

nutrient 

concentrations 

Maps of  

Freshness for 

consumed food 



Maps of GDP 

Added 



Can we define maps and metrics for economic 

and environmental sustainability. 
 

Maps of Impact 

on Irrigation 

Impact of 

thermoelectric 

withdrawal 

Maps of irrigation 

acres per 

watershed 

Maps of ? 

Maps of  ? 

Maps of Ground 

water Depleted 





Components needed to define maps of economic and 

sustainable geography 

 

1. Crop Models to determine yields and production 

costs (including water costs) in different 

geographical regions. 

2. Hydrologic Models to determine impact and 

sustainability of  water resources considering all 

competing uses of water. 

3. Nutrient loading models to examine impact of 

production 

4. Transportation Models to explicitly consider 

movement of agricultural goods  

5. Nutrition/freshness models to examine time cost of 

transport to consumer.  

6. Social costs of geographical production 

 

 





Is water available for irrigation during times 

when crops need water?   

Irrigation 

Demand  

Demand 

to 

Supply 

Ratio 


