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***** Rain is highly variable in space and time. In order to measure rainfall over global land with satellites, we need observations with very high
spatial resolution and frequency in time. On board the Tropical Rainfall Measuring Mission (TRMM) satellite, the Precipitation Radar (PR) and
Microwave Imager (TMI) are flown together for the purpose of estimating rain rate. The basic method to estimate rain from PR has been developed
over the past several decades. On the other hand, the TMI method of rain estimation is still in the state development, particularly over land. The
objective of this technical memorandum is to develop a theoretical framework that helps relate the observations made by these two instruments.
The principle result of this study is that in order to match the PR observations with the TMI observations in convective rain areas, a mixed layer of
graupel and supercooled water drops above the freezing level is needed. On the other hand, to match these observations in the stratiform region, a
layer of snowflakes with appropriate densities above the freezing level, and a melting layer below the freezing level, are needed. This understanding
can lead to a robust rainfall estimation technique from the microwave radiometer observations.
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