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The Global Precipitation Measurement (GPM) core satellite is intended to serve as a 

reference for passive microwave satellite precipitation estimates via combination of the 

GPM Microwave Imager (GMI) and Dual-frequency Precipitation Radar (DPR) to 

produce a database of precipitation profiles to be used in Bayesian retrievals. However, 

the minimum detectable DPR reflectivity corresponds to a precipitation rate of 0.2-0.5 

mm/hr (depending on DPR mode and raindrop size distribution). Data from CloudSat 

and gauge observations indicate that a substantial fraction (> 10% by volume and > 

50% by occurrence) of precipitation at high latitudes is below the detection threshold of 

DPR. Therefore, it is desirable to devise techniques to retrieve light precipitation from 

GMI observations alone. 

 

We demonstrate through radiative transfer calculations that readily detectable brightness 

temperature emission and scattering signals of as much as 30K can be produced by 

non-DPR detected precipitation in some of the GMI channels, which are readily 

discernable from a non-precipitating atmosphere. These findings are corroborated by an 

analysis of brightness temperatures in CloudSat-GPM intersections where CloudSat 

detects precipitation, but DPR does not. With this basis, we have developed an optimal 

estimation technique to retrieve total liquid water and ice water path from GMI 

observations over water surfaces. Since there is little information about the vertical 

profile of precipitation in the GMI observations, CloudSat-derived statistics are used to 

convert the path-integrated quantities to surface precipitation rates. The results are 

evaluated by direct comparison to coincident CloudSat observations and the Global 

Precipitation Climatology Project (GPCP). 


