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ABSTRACT 

Measurements of April 1st snow water equivalent (SWE) are regularly used as a metric of the total 

meltwater available for spring runoff. This date generally coincides with the transition from winter 

accumulation to spring melt. With increasing snowpack information from models, the magnitude 

and date of maximum SWE as a spatial aggregate (i.e., basin total) can now be better characterized. 

Yet, the operational use of spatial metrics (i.e., SWE maps) by water managers remains limited 

despite an uptick in spatial SWE products and climate change impacts such as declines in snowpack 

volumes and trends toward earlier melt. We examine how basin-wide snowpack volume and its 

seasonal maximum varies historically across western North America and how those metrics may 

respond to end-of-century warming. Here we compared the date of maximum annual SWE measured 

at 979 snow pillows in western North America to the date simulated by the Weather Research and 

Forecasting (WRF) model run over 2000-2013 at 4 km resolution. When aggregated to river basins, 

the date of maximum SWE differed greatly from station-based dates, and only coincided with April 

1st in a fraction of the basins. Further, in the warmer scenario, the WRF-simulated date of maximum 

SWE occurs on average one month earlier, which further compromised the adequacy of April 1st 

SWE to characterize the potential spring runoff. In this presentation, we discuss why water managers 

value April 1st SWE and evaluate alternative metrics that could provide similar information under 

present and future climate. 
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