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Precip itation estimation and evaluation o f its distribution are key elements in hydrological applications, water 

management and for improving flood or droughts monitoring. Satellite -based techniques have allowed precipitation 

estimation on a global scale (including remote areas and oceans) with good temporal coverage. Thanks to the improving 

quality of passive microwave (PMW) measurements, the refinement of precipitation retrieval techniques, and the 

increasing number of microwave radiometers on board LEO s atellites orbiting around the Earth, ensuring 3-hourly 

coverage over 80% of the g lobe the advent of the Global Precip itation Measurement (GPM) mission, it is now possible 

to achieve good accuracy of global precipitation.  

In this study we analyze the potentials and limitations of daily precipitation products obtained by combining PMW 

observations available from cross -track and conical scanning radiometers in the GPM constellation. Two PMW 

precipitation retrieval algorithms are used in this study: the Cloud Dynamics and Radiat ion Database algorithm  

(CDRD), a physically based Bayesian algorithm developed for the conically scanning radiometers DMSP SSMIS and 

GCOM-W 1 AMSR-2, and the Passive  microwave  Neural  network  Precip itation  Retrieval  (PNPR)  algorithm 

developed for the cross-track  scanning  radiometers  NOAA  and  MetOpA/B  AMSU-A/MHS, and NPP Suomi ATMS. 

The algorithms, optimized for the European and the African region, are used operationally with in the EUMETSAT H-

SAF program for applications over the MSG full disk area.  

 

Microwave-only gridded data are produced by means of bilinear interpolation of the orbital instantaneous precipitation 

retrievals from each algorithm. We will show the analysis of surface precip itation at 0.25° x 0.25° resolution for the 

period 2011-2014 at daily temporal scale obtained by merging retrievals from different rad iometers. Quantitative 

comparisons with global gridded dataset of daily  precip itation (single and multip le satellites products, and raingauge 

datasets) will be shown. Over Africa and Europe the analysis is carried out using GPCC (Full Data Daily  Version 1) 

global dataset as reference. Results show correlat ion coefficients comparable with those obtained from the TRMM 

3B42RT product (higher over Europe). CDRD-PNPR combined product tends to have a positive bias, mostly in the 

tropical reg ion, while 3B42RT shows a negative bias.  A detailed study over Italy has been also carried out to analyze 

the potential of combining the CDRD and PNPR products with SM2RAIN daily precipitation estimate derived from 

MW-based soil moisture products. The study has been carried out using the national rain  gauge network as reference 

over the three year period 2012-2014. Results show that both SM2RAIN and CDRD-PNPR rainfall products are as 

accurate as state-of-the-art products. The CDRD-PNPR merged product shows sensitivity to the number and temporal 

distribution of SSMIS and AMSU/MHS overpasses throughout the day, and evidences worse results along the coast, 

while SM2RAIN shows criticalities mostly related to soil moisture retrieval feasibility. The limitations of the two 

approaches are compensated in the integrated product with improved quantification of the ground accumulated rainfall 

(thanks to SM2RAIN) and of high intensity rainfall during wet conditions (thanks to CDRD-PNPR merged product).  

The merged SM2RAIN-CDRD-PNPR product shows the best results in terms  of correlation (R=0.71), accuracy 

(RMSE=6.62 mm/day), and rainfall detection capability (POD=0.75, FAR=0.34, TS=0.54 for 1 mm rainfall threshold).  

 

 


