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ABSTRACT 

In the Northern Great Plains, accurate snow water equivalent (SWE) observations are needed to 

improve snowmelt flood forecasting. Since the 1980s, the National Oceanic and Atmospheric 

Administration’s (NOAA) Office of Water Prediction’s (OWP) airborne gamma radiation snow 

survey program has provided SWE observations to regional National Weather Service (NWS) River 

Forecast Centers (RFCs). Because the gamma radiation counts include the effect of both SWE and 

soil moisture (SM), the program requires a baseline soil moisture estimate in order to estimate SWE 

from their network of flight lines. Flight lines, which have spatial footprint sizes of 5–7 km2, are 

typically flown once over bare soil in fall to obtain SM, and then flown over snow-covered ground 

in the winter. The difference between the fall and winter gamma radiation observations are used to 

calculate SWE. This approach assumes that soil moisture remains constant following the fall survey. 

However, rainfall events or drying after the fall survey, as well as drainage from snow freeze/thaw 

cycles during the winter, can alter SM. This study seeks to improve airborne gamma SWE 

measurements by updating the gamma fall SM with satellite passive microwave SM observations 

and modeled SM estimates immediately prior to winter onset. The passive microwave SM data used 

in this study are daily observations from the Soil Moisture Active Passive (SMAP) mission, 

available from 2015 to present. Results include relationships between gamma, SMAP, and model 

SM values, independent comparisons of the updated gamma soil moisture estimates, and 

improvements to gamma SWE relative to independent SWE measurements. 
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