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ABSTRACT 

During the winter month, the occurrence of Rain-on-Snow (ROS) events can impact snow 

stratigraphy via generation of large-scale ice crusts, either on or within the snowpack. The 

formation of such layers can significantly alter the electromagnetic response of the snowpack. 

Observed brightness temperatures (Tb) at different microwave frequencies and polarizations 

depend on various snow properties. The presence of liquid water (rather than solid ice) induces a 

shift in the electromagnetic response from a dry scatter to a wet emitter and thus yields a larger Tb 

than a typical dry snowpack would. Considering that various SWE retrievals heavily rely on 

remotely-sensed observations of passive microwave Tb emission, ROS events could significantly 

impact SWE estimation. This study aims to discern a linkage between local SWE fluctuations and 

ROS events to determine if ROS events should be flagged in passive microwave based SWE 

retrievals at locations where there may be potential error. 

Using the National Snow and Ice Data Center (NSIDC) AMSR-E/Aqua L3 Global SWE EASE-

Grid product, changes in SWE before, during, and after a known or estimated ROS event were 

calculated and compared to the SWE time series of other ROS events. Due to the lack of 

documented historical ROS events, three different approaches were employed in this study to 

detect ROS events: One approach is solely based on microwave Tb observations, one from in-situ 

measurements using NOAA’s Global Surface Summary of the Day (GSOD) ground-based 

weather station network, and one using the output of an advanced land surface model. Therefore, 

this research has the potential to further explore the feasibility of various ROS detection 

approaches, in addition to, help inform passive microwave SWE retrievals or snow cover 

properties. 
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