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A passive microwave-based snowfall rate (SFR) product has been produced operationally at the US 
National Oceanic and Atmospheric Administration since 2012. The product utilizes measurements 
from Advance Technology Microwave Sounder (ATMS) aboard S-NPP and from Advanced 
Microwave Sounding Unit (AMSU) and Microwave Humidity Sounder (MHS) pair aboard four 
NOAA and EUMETSAT polar-orbiting satellites. The algorithm includes two main components: 
snowfall detection and snowfall rate estimation. Both components rely on the high frequencies at and 
above 88/89 GHz due to their sensitivity to solid precipitation. The former takes a statistical 
approach and employs principal component analysis and logistic regression model (Kongoli et al., 
2015). In addition, a set of NWP model based filters is also applied to improve the accuracy of 
snowfall detection. The snowfall rate component is a physical algorithm that retrieves cloud 
properties following a variational method (Yan et al., 2008). Snowfall rate is further derived based 
on these properties (Meng et al, 2016). The SFR algorithm has benefited greatly from continuous 
development and improvement since it was transitioned to operation. The product has been validated 
extensively against gauge observations and radar snowfall rate estimates with satisfactory results (e.g. 
comparable correlation as passive microwave rain rate products). As mandated by NOAA, the SFR 
product has operational users in a number of fields including weather forecasting and hydrology. 
Product assessment at the US National Weather Service has demonstrated the value of this satellite 
product in filling radar gaps in observation-deprived regions. The SFR product also enables global 
blended precipitation analyses (such as NOAA CMORPH) to include satellite-based winter 
precipitation estimates. Traditionally, such data sets either lack snowfall estimates or rely on other 
data sources (gauge, model, etc.). 
 
This presentation will include a description of the SFR algorithm and some recent development, 
product validation against ground observations and radar product, and its applications in weather 
forecasting and hydrology. 
 
        
 
 


