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NASA’s Global Precipitation Measurement Mission (GPM) provides a wealth of both active 
and passive microwave observations aimed at furthering understanding of global 

precipitation and the hydrologic cycle.  Employing a constellation of passive microwave 

radiometers increases global coverage and sampling (Hou et al. 2014), while the core satellite 
acts as a transfer standard, enabling consistent retrievals across individual constellation 

members.  The transfer standard is applied in the form of a physically based a priori database 

constructed for use in Bayesian retrieval algorithms for each satellite radiometer.  The 
database is constructed using geophysical information and hydrometeor profiles optimized 

for the best fit to simultaneous active/passive GPM core satellite measurements via the GPM 
Combined Algorithm (Grecu et al., in review). 

 

Initial validation of GPM rainfall products using the combined database suggests retrieval 
errors in particular for convective precipitation over land, as well as issues at high latitudes.  

In both such regimes, the signal from ice scattering observed at the higher microwave 

frequencies becomes particularly important for detecting and retrieving precipitation.  For the 
cross-track sounder constellation members such as MHS and SAPHIR, this signal is crucial.  

In Bayesian retrieval schemes, a successful retrieval depends upon observed states being 
accurately and robustly represented in the database.  It is therefore extremely important that 

the scattering signals associated with precipitation are accurately represented and modeled 

(and therefore associated with the correct brightness temperature (Tb)) in the retrieval 
database.  In the current GPM combined retrieval and constellation databases (version 4), ice 

hydrometeors are represented as “fluffy spheres”, with assumed density and scattering 

parameters calculated using Mie theory for spheres.  Resulting simulated Tb agree reasonably 
well at frequencies up to 89 GHz, but show significant biases compared with observations in 

simulating ice scattering signals at higher frequencies.  In this work the a priori database is 

recreated using an ensemble of non-spherical ice particles following Kulie et al. 2010.  Ice 
water profiles from the combined retrieval are used as a first guess, and adjusted iteratively 

following radiative transfer, for optimal agreement with observed 166 GHz H-pol Tbs.  
Simulated Tb agreement with observations is shown to be significantly improved across the 

high frequencies, decreasing biases by an order of magnitude in several of the channels.  The 

new database is applied for a sample of GPM constellation retrievals and the retrieved 
precipitation rates compared, to demonstrate areas where the use of more complex ice 

particles will have the greatest effect upon the final retrievals.      

 


