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Obtaining Reliable Retrieval of Snow Optical Properties from 

NASA’s SnowEx Campaign Year 1 
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BRUCKER1,2, AND K. STAMNES3 

ABSTRACT 

It is well known that the presence of snow on the ground affects the Earth’s energy budget through 

its high albedo and thermal insulating properties and plays an important role in the global energy 

balance. Thus, knowledge of snow-covered area, snow water equivalent (SWE) and/or snow depth 

patterns, is needed in many practical applications involving snow (e.g. for water resource forecasting 

and simulations of snow related interactions with weather and climate).  In 2017, five aircraft with 

a total of nine different sensors participated in the SnowEx campaign, carrying remote sensing 

sensors including active and passive microwave, and active and passive optical/infrared/thermal 

passive sensing techniques to determine the sensitivity and accuracy of potential satellite remote 

sensing techniques, along with models, to measure snow under a range of forest conditions. In this 

study, we will focus primarily on measurements by NASA’s Cloud Absorption Radiometer (CAR) 

aboard the Naval Research Lab (NRL) Orion P-3C aircraft from February 16-22, 2017. The NRL 

P-3 flew the first science flight on February 16, based out of Colorado Springs, Colorado under clear 

sky. We will show results to demonstrate accurate and fast retrieval of the snow properties from 

CAR February 16 flight over Grand Mesa, Colorado. We will also show that CAR data can be a 

unique validation source for different snow models and satellite retrievals. 
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