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High-quality precipitation observations from remote sensing have a significant beneficial 

impact in many applications such as natural hazards prediction (floods, landslides, drought) 

and climate modelling. Recent studies proved the value of satellite soil moisture products 

for precipitation estimation over land. The enhanced value of the soil moisture-based 

precipitation estimates lies in their potential combination with the state-of-the-art 

precipitation products, in order to produce a single, superior precipitation dataset. This 

potential largely depends on the degree to which the soil moisture-based estimates provide 

unique and complementary information about the temporal and spatial distributions of 

precipitation in nature. Relative to state-of-the-art precipitation retrievals, the soil 

moisture-based estimates provide a time-integrated look at what happened between the soil 

moisture retrievals. Therefore, precipitation amounts falling between the “snapshots” of 

retrievals from state-of-the-art products can be captured with the soil moisture-based 

estimation approach. 

In this study, we perform the integration of precipitation products obtained from Global 

Precipitation Measurement (GPM) mission data (IMERG products, early and late run) and 

from the latest soil moisture products currently available, i.e., SMAP (Soil Moisture Active 

and Passive), SMOS (Soil Moisture Ocean Salinity), and ASCAT (Advanced 

SCATterometer). The analysis is carried out for the whole Italian territory in which a 

high-density raingauge network, owned by the National Department of Civil Protection, is 

providing hourly rainfall observations in the last 15 years. Satellite-based precipitation 

estimates are compared with gauge observations by using continuous and categorical 

performance scores in order to assess their spatial and temporal accuracy. Specifically, 

different strategies and different products will be integrated/combined for determining the 
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added-value of each of them. Preliminary but promising results demonstrated the benefit 

coming from the integration of GPM and ASCAT-derived precipitation products, with an 

increase in the median daily correlation throughout Italy from 0.65 to 0.75. The full analysis 

with the different products will be presented at the conference. 

 


