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Microwave radiometric data from satellite sensors is an extremely valuable source of information 
for temperature and moisture profiling and radiance assimilation over regions that are either 
cloud-free or covered by mostly thin non-scattering clouds. However, regions for which 
assimilation of microwave data would be most valuable include frontal zones where rapidly 
evolving heavy cloud cover and/or precipitation is present. Although scattering at microwave 
band above ~50 GHz can be strong in such regions the ability to probe deeply using microwaves 
can still provide important information on the amount and type of hydrometers and latent heating 
profiles. Time-resolved observations of cloud and precipitation dynamics can facilitate further 
inference of moisture and heat fluxes.  
 
Direct radiance assimilation provides an optimal framework by which to utilize such information, 
however, the use of microwave data in radiance assimilation for all weather conditions remains 
limited due to several factors, including: 1) the need to rapidly and accurately compute the 
incremental response functions over heavy clouds and precipitation, and 2) time-sampling 
limitations of polar-orbiting microwave sensors, 3) microphysical precipitation process model 
limitations, including lack of appropriate error covariance models, and 4) fast and self-consistent 
assimilation update techniques. While each of these obstacles is formidable, we discuss in this 
talk potential solutions currently under study. Specifically, we demonstrate a new discrete-
ordinate technique for rapid numerical calculation of the incremental brightness temperature 
profiles (Jacobian) for a layered scattering atmosphere. Applying this method to simulated data 
using the MM5 mesoscale atmospheric model of NCAR for Hurricane Bonnie (1998) we 
illustrate the potential for satellite microwave observations to be used to “lock” the state of a 
numerical weather model onto observed precipitation dynamics. Both low-Earth orbiting and 
geosynchronous microwave radiance fields are considered, and ramifications for the prospects of 
such all-weather assimilation using the proposed Global Precipitation Mission (GPM) and 
Geosynchronous Microwave (GEM) Sounder/Imager systems are discussed. 
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