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A large database of river discharge observations at 1000+ basins over the Africa 
continent has been collected (thanks to HydroScience Montpellier laboratory). 

For this study a subset of the database has been used starting in 2007 by 
considering the availability of satellite rainfall products.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it



SM2RAIN-ASCAT is a global satellite rainfall dataset developed from the application of 
SM2RAIN algorithm (Brocca et al., 2014, http://dx.doi.org/10.1002/2014JD021489) to 
ASCAT soil moisture product (Wagner et al., 2013, http://dx.doi.org/10.1127/0941-
2948/2013/0399). The product is freely available in Zenodo (see the link on the slide) 
and in a recent study (Brocca et al., 2019, ESSD) it has been found performing good in 
Africa and South America. Therefore, this product is considered suitable for flood 
modelling in Africa as carried out in this study.

The animation shows the global daily rainfall for 2019 as an example.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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GPM+SM2RAIN is based on the integration of IMERG-Early Run of the Global 
Precipitation Measurement Mission (GPM) with SM2RAIN-based rainfall estimates 
derived from ASCAT, SMOS and SMAP L3 soil moisture products. The dataset is 
currently available for Africa and South America (2015-2018), Europe, India, 
Contiguos United States and Australia (2015-2017). Massari et al. (2020, HESS) have 
shown that GPM+SM2RAIN outperforms all other products in Africa (greener colors in 
the 4 panels on the right). Also this dataset is freely available in Zenodo (see the link 
on the slide).

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it



For this study, we have used different satellite rainfall products (GPM Early Run, 
TMPA, SM2RAIN-ASCAT, GPM+SM2RAIN), one gauge-based rainfall product (GPCC) 
and the latest reanalysis rainfall product from ECMWF (ERA5). The integration of 
different products has been also considered. Each rainfall product has been used to 
force a rainfall-runoff model (MISDc, Brocca et al., 2011, 
http://dx.doi.org/10.1002/hyp.8042) and produce river discharge simulations for 
each basin. For each basin and for each rainfall product, the model parameter values 
have been calibrated (by using a feasible range of values). The simulated river 
discharge has been compared with ground discharge observations from the Africa 
database (slide 3). The main score used for assessing the performance is Kling-Gupta 
Efficiency (KGE) with optimal value equal to 1.

See Camici et al. (2020, HESS) for more details on the procedure as we have carried 
out the same approach here.

For details please refer to the mentioned references.
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Each map shows the KGE values obtained for all basins (435) and all products (same 
range for all panels, visible colorbar on the right). On the top the long latency 
products are shown, i.e., with latency greater than 5 days (but usually in the order of 
1 month). On the bottom the short latency (<3 days) products are shown, based only 
on satellite observations (not gauge corrected and without including reanalysis).

Among the long latency products, the performance of GPCC (median KGE=0.63) can 
be considered as a reference. GPM Final Run and ERA5 perform slightly worse (0.59) 
and the integration of GPCC with GPM+SM2RAIN and SM2RAIN-ASCAT gives some 
improvements (up to 0.66), particularly in West Africa.

Among the short latency products, TMPA gives the lower performance (0.42) while 
SM2RAIN-ASCAT and GPM+SM2RAIN provide significantly better results (~0.56) and 
an ad hoc integration of GPM Early Run with SM2RAIN-ASCAT gives performance very 
close to long latency products (0.61).

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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As mentioned in the previous slide, results indicate that over West Africa 

satellite rainfall products perform even better than reanalysis and gauge-

based products, with median KGE greater than 0.9. In this area it is expected 

to obtain the higher benefit in using such product for hydrological 
applications.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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For the period 2007-2018, each panel shows the comparison between observed and 
simulated river discharge by using 4 rainfall products (GPCC, top left; ERA5, top right; 
SM2RAIN-ASCAT, bottom left; and TMPA-RT, bottom right).

A basin in South Africa is shown. If requested, the same figure can be easily done for 
all basins, and all investigated products.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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For the period 2007-2018, each panel shows the comparison between observed and 
simulated river discharge by using 4 rainfall products (GPCC, top left; ERA5, top right; 
SM2RAIN-ASCAT, bottom left; and TMPA-RT, bottom right).

A basin in North Africa is shown. If requested, the same figure can be easily done for 
all basins, and all investigated products.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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For the period 2007-2018, each panel shows the comparison between observed and 
simulated river discharge by using 4 rainfall products (GPCC, top left; ERA5, top right; 
SM2RAIN-ASCAT, bottom left; and TMPA-RT, bottom right).

A basin in West Africa is shown. If requested, the same figure can be easily done for 
all basins, and all investigated products.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it
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The take home message of our study is that satellite rainfall products integrating 
satellite soil moisture products have reached a good level of maturity and accuracy. 
Therefore, we foster their use in operational applications in hydrology (e.g., flood and 
landslide prediction), in water resources management (e.g., reservoir management), 
and in agriculture.

For details please refer to the mentioned references.

For questions and comments you can contact us at luca.brocca@irpi.cnr.it


