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Preference: Oral presentation 

In the last decades, thanks to the combined use of microwave and infrared sensors, the quality 

of satellite precipitation estimates has significantly increased. This multi-sensor approach has 

a produced a number of different satellite precipitation products which act on the same type 

of sensors and either use techniques that generate calibration curves to map infrared (IR) 

radiances to passive microwave (PMW) retrievals (generally termed “blended” 

algorithms) or morph the more direct PMW rainfall using IR measurements (generally 

termed “morphing” algorithms). Despite these advancements in the retrieval skills the 

reliability of satellite precipitation estimates in many regions of the world is still not clear 

because existing validations studies have been carried out only in regions characterized by 

high density and quality of ground based rainfall observations (e.g. rain gage and radars). 

Indeed, many studies (Ebert et al. 2007; Sapiano and Arkin, 2009; Tian et al. 2009; 

Stampoulis and Anagnostou, 2012) have tried to investigate the error associated with 

remotely-sensed precipitation products by comparing their estimates with those collected by 

the ground-based observations assuming they represent the zero-error precipitation. However, 

the physical characteristics of precipitation, particularly at finer spatial and temporal 

resolutions, necessitate frequent, systematic and sufficiently dense measurements – 

requirements that are often not met in developing regions. The current networks of surface 

observations are therefore often not sufficient or even inadequate for the quantitat ive 

assessment of the error associated with satellite precipitation estimates. Moreover, despite 

the relatively higher accuracy of precipitation estimates that can be obtained by rain gage, 

they are prone to error (Peterson et al., 1998). It turns out that evaluating the performance 

of different satellite precipitation products with ground based observations is challenging 

because of the scarcity of such observations and of the inherent error contained in their 



estimates.   

Alemohammad (2015) recently applied the Triple Collocation (TC) method (Stoffelen et al. 

1998) to 14 days cumulated precipitation estimates derived from satellite and gauge and radar 

and models in order to retrieve the error and the correlation of each dataset in United States. 

Under the assumptions of uncorrelated error between each product, classical TC takes 

advantage of three collocated data of the same variable and estimates the mean squared error 

of each (recently McColl et al. 2014 have extended the estimation to the correlation) without 

requiring knowledge of the truth. As a result, TC offers a new perspective for the evaluation 

of the performance of satellite precipitation products without performing a classical 

comparison with ground based observations. However, given the lack of independent satellite 

precipitation products, the use of one ground based dataset in addition to a model based one 

in the TC is still required which can be problematic in developing countries. 

Recently, Brocca et al. (2014) developed a method for estimating rainfall from satellite soil 

moisture observations based on the principle that the soil can be treated as a “natural 

raingauge”. In contrast with classical satellite precipitation products, this new bottom-up 

approach attempts to measure rainfall by calculating the difference between two successive 

soil moisture measurements derived from a satellite sensor. In this contest, SM2RAIN offers 

a unique opportunity for applying the TC analysis without using any ground based dataset 

and opens the possibilities for the TC to be applied worldwide without any restriction.  

In this study, TC analysis has been applied to the rainfall estimates from ERA-Interim, 

SM2RAIN applied to ASCAT data, CMORPH and TMPA 3B42RT over the CONtiguous 

United States (CONUS) in the period 2007-2012. By cross-comparing the results 

obtained with a classical assessment with the CPC product (assumed as a proxy of the 

truth at least in United States where it is very accurate) we show that relative ranks in 

terms of correlation obtained by TC (using ERA, SM2RAIN and one satellite 

precipitation product at time) are very close to the ones obtained through CPC. The same 

is not obtained when the two satellite products are used in the same triplet. This confirm 

the added value of soil moisture based rainfall estimates as an independent dataset for 

evaluating the performance of precipitation products worldwide without ground based 

observations. 
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