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The use of Satellite and Reanalysis data to measure watershed

precipitation. The Ourika Basin as a Case Study
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Abstract: This study aims to evaluate the accuracy of satellite-derived and reanalysis precipitation datasets
compared to traditional ground-based observations, using the Ourika watershed in Morocco as a case study.
Furthermore, it seeks to assess the potential utility of these datasets as an alternative or supplement to ground
measurements, particularly in regions with insufficient monitoring networks. Specifically, precipitation
products from the GPM (Global Precipitation Measurement) mission and the ERAS reanalysis dataset were
analyzed and evaluated against measurements from the Aghbalou ground station using statistical metrics,
including the correlation coefficient (R).

At the daily timescale, moderate correlation coefficients (R = 0.5-0.6) were found between the gridded
datasets and ground observations, with slight discrepancies in precipitation quantities. Accuracy improved
markedly at the monthly scale, where correlation coefficients reached up to 0.84. On an annual scale, the
gridded datasets exhibited trends similar to those of the ground data, although some overestimation was
observed in specific years. To correct the discrepancies between the gridded and ground-based data, linear
regression equations were applied. This bias correction significantly improved the accuracy of precipitation
estimates and facilitated the quantification of precipitation across the entire watershed area. The findings
demonstrate that satellite and reanalysis precipitation data can serve as effective tools for precipitation
estimation, especially in data-scarce regions or areas with limited ground observation networks.
Consequently, their use, following appropriate bias correction, is recommended for enhancing the accuracy of
hydrological models and supporting effective water resources management and planning.

Keywords: Precipitation, Satellites, Reanalysis, Ourika Watershed, Morocco.
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