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RAINFALL SOIL MOISTURE

The soil moisture variations are strongly related t o the amount of 
rainfall falling into the soil. Therefore, we can u se soil moisture 
observations for estimating rainfall by considering  the “soil as a 
natural raingauge”.
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Rainfall estimation from soil moisture dataRainfall estimation from soil moisture data
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Luca“Top down” vs “Bottom up” perspective“Top down” vs “Bottom up” perspective

Ptrue=94 mm With only two 
overpasses the 
bottom up approach 
provides a better 
estimate of the 
accumulated rainfall

Pbottom-up=(92-2)= 90 mm

Ptop-down=(5+0+2+8)*4= 60 mm
The 
underestimation is 
due to the satellite 
overpasses in 
period with low 
rainfall
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Correlation map between 5-day rainfall 

from GPCC and the rainfall product 

obtained from the application of 

SM2RAIN algorithm to ASCAT, AMSR-E 

and SMOS data plus TMPA 3B42RT

(VALIDATION period 2010-2011)
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� Global scale (1 ° spatial resolution), Whole simulated period (6 mont hs)
� Active + Passive (L3_SM_AP) and only Passive (L3_SM _P) soil moisture products
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SM2RAIN � SMAP simulated dataSM2RAIN � SMAP simulated data

The estimated rainfall data shows reasonable 
values with except for those locations for which to o 
high soil moisture values (errors) are obtained 
(coastlines, mountains, highly urbanized areas).
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Results for the two 
products are very similar 
and quite consistent with 

the expected rainfall 
pattern (e.g. higher rainfall 

in the tropics).
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SM2RAIN dataset from ASCAT, 0.25°, 2007-2013, freely available

FOR FURTHER INFORMATION
URL: http://hydrology.irpi.cnr.it/people/l.brocca

URL IRPI: http://hydrology.irpi.cnr.it
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