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ABSTRACT 

Climate change, misallocations, and overuse have resulted in water 
stress, a condition where available water resources are not enough 
to meet needs, in many parts of the US. At the same time, 
increasing seasonal precipitation, and more intensive management 
practices mean subsurface drainage is expanding in the Midwest, 
changing the hydrologic balance of river basins. In this work, 
watershed-scale measures of surface water and groundwater stress 
were calculated to explore the spatial and temporal variability of 
stress in the US. In much of the Western US, which has been in a 
water stress situation for 35 years (1985-2015), both groundwater 
stress and surface water stress are continuing to rise. Groundwater 
doctrines such as absolute ownership, correlative rights, and 
reasonable use encourage groundwater withdrawals during times 
of stress. The fraction of irrigation coming from groundwater is 
growing, suggesting a potential shift in the preferred water source. 
Subsurface drainage is a common practice across vast areas of the 
US Corn Belt. Subsurface drainage can provide a better crop-
growing environment. However, by lowering the water table, 
drainage can reduce groundwater recharge. To better understand 
the mechanism of how agricultural drainage practices influence 
aquifer recharge, the VIC model was utilized to represent 
subsurface drainage and groundwater storage in the Upper 
Wabash River basin. When using controlled drainage, recharge 
rates increased compared to free drainage. The mean annual 
difference between free drainage and controlled drainage was 16 
mm/year for the 30-year study period (1983 to 2012). 
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