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Global Precipitation Measurement (GPM) Mission Level-1 (L1) science requirements 

stipulate that the GPM Core satellite shall provide: a) the ability to quantify rainfall rates from 

0.22 mm h-1 to 110 mm h-1 (60 mm h-1 for microwave imager) and also demonstrate the ability 

to detect falling snow at instrument footprint scales; b) estimate instantaneous rainfall rates 

at 50 km scales with a bias and random error not to exceed 50 % (25%) for rain rates of 1 mm 

h-1 (10 mm h-1); and, c) in concert with rainfall measurement requirements, estimate the mass-

weighted mean diameter of the rain drop size distribution to within +/- 0 0.5 mm of ground-

validation (GV) estimates.    

 

In this presentation we will integrate the GV science framework, instruments, datasets, 

and methodology for establishing L1-performance of relevant and version-evolving 

GPM Core satellite precipitation products.  L1 requirements analysis and evaluations 

are based on comparisons between GPM Level-2 data products and GV research and 

operational datasets, to include rain rate, precipitation size distribution, and snowfall 

data derived/diagnosed from combinations of multi-parameter radar, disdrometer and 

rain gauge networks over multiple spatial scales.  In this context, we demonstrate that 

the GPM mission and specific subsets of its products are meeting L1 requirements- 

though there is room for improvement as far as establishing and refining the 

convergence between ground and satellite measurements is concerned.  Particularly 

notable in the L1 analysis is the “maturity” of GPM radar-based algorithms that have 

clearly evolved in capability from their TRMM heritage to the GPM era. Moving into 



the future, one specific challenge to both GPM precipitation retrieval algorithms and 

GV measurements will be that of not only “detection” of snow, but of reliably 

determining falling-snow water-equivalent rates over a host of different terrain types. 


