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Abstract: 
Humans are altering hydrologic processes in myriad ways, both directly – through infrastructure 
and extractions – and indirectly through anthropogenic climate change. However, quantification 
of the water cycle at continental scales often neglects the direct impact of humans, instead 
focusing on climate variability and change. This study seeks to fill that gap, including both direct 
and indirect human-induced hydrologic alteration, over the United States. To do this, a number 
of datasets characterizing infrastructure, land cover, and river channel alterations are used in 
conjunction with a calibrated VIC model run to quantify the relative direct and indirect impacts 
of humans on the water cycle components, identifying hot spots of human alteration. A 
framework is developed for assessing how alteration through the river network as a prototype for 
thinking about how anthropogenic impacts propagate through the earth system. Studies such as 
this are critical for better characterization of the water cycle but also for identifying the drivers of 
hydrologic alteration and how they vary spatially.  
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