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Introduction 
Accurate quantitative precipitation estimation is of  great importance 

for water resources management, agricultural planning, and forecasting and 

monitoring of  natural hazards such as flash floods and landslides. In situ 

observations are limited, especially in remote areas (e.g., complex 

terrain, dense vegetation), but currently available satellite precipitation 

products are able to provide global precipitation estimates. 

Recently, Brocca et al. (2014) have proposed an alternative approach 

(i.e., SM2RAIN) to estimate rainfall from space by using satellite soil 

moisture observations. Uncertainties in the SM2RAIN product are 

still not well known and could represent a limitation in utilizing this 

dataset for hydrological applications. 
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The study is conducted over Italy for a 5yr period (2010-2014). A 

number of  satellite precipitation error properties, typically used in 

error modeling, are investigated: 
- probability of  detection 
- false alarm rates 
- spatial correlation of  the error 
- temporal correlation 
- hit biases 

After this preliminary analysis, the potential of  applying the stochastic 

rainfall error model SREM2D (Hossain and Anagnostou 2006) to 

correct SM2RAIN (daily, 25km) and to improve its performance in 

hydrologic applications is investigated. 

The use of  SREM2D for characterizing the error in precipitation by 

SM2RAIN will be particularly useful for the merging and the 

integration steps in its algorithm, i.e., the merging of  multiple soil 

moisture derived products (e.g., SMAP, SMOS, ASCAT) and the 

integration of  soil moisture derived and state of  the art satellite 

precipitation products (e.g., GPM IMERG). 

Future work: 

The error analysis and the application of  the SREM2D error model to 

SM2RAIN will be expanded to study uncertainty as a function of: 

• type of  storms 

• topography 

• season 

• temporal sampling, etc. 
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Exceedance ratio: 

 

 

 
 

Uncertainty ratio: 
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N
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SM2RAIN 
SREM2D-
SM2RAIN 

Bias 1.12 1.05 

RMSE 6.4 6.7 

Correlation 0.66 0.63 

ER - 0.38 

UR - 2.35 

Nexceedance is the number of  

times the observations fall 

outside the ensemble bounds 

and Nt represents the sample 

size 

UR is the ratio of  the 

simulated uncertainty, defined 

as the average difference 

between the upper and lower 

limits of  the ensemble, and 

the average observation 

SREM2D Parameters 

POD no-rain 0.62 

FAR 1/λ (mm/hr) 0.40 

Mean/Std Retrieval Error -0.27/1.4 

CL Retrieval Error (km) 70 

CL Rain Detection (km) 50 

CL No-Rain Detection (km) 75 

Lag-1 Temporal Corr. 0.50 

Mean annual rainfall [mm] 2010-2014 

Ground Observations SM2RAIN 


