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Fig.3 Comparison of GPM with downscaled precipitation at annual scale(2015)
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(GPM_ORI is original GPM data vs observed data, GPM_GWR is the downscaled GPM data vs observed data)
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Spatial Downscaling of Remotely Sensed Precipitation

Using Geographically Weighted Regression Algorithms

in Typical Mountainous Areas, China
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Abstract: Precipitation is a key factor in terrestrial water cycle. The acquisition of high-resolution precipitation

data is a prerequisite for simulating terrestrial water cycle with high precision. Although satellite-based precipitation

has high spatial representativeness and continuousness, the relatively low spatial resolution in the product limits its

applications in terrestrial hydrological simulations. Based on the assumption that there exists a strong correlation

between precipitation, altitude and vegetation index, a Geographically Weighted Regression ( GWR) model for the

precipitation, elevation and vegetation index was developed, and the monthly and annual Global Precipitation
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Measurement Mission ( GPM ) data with 1-km resolution in three typical mountainous areas (i. e. Taihang
mountainous area, Hengduan mountainous area and Kasite mountainous area) from 2014 to 2016 were obtained.
The results showed that the GWR model could effectively enhanced the spatial resolution of the GPM data. The
resolution of the GPM data slightly increased in Taihang mountainous area and Hengduan mountainous area after
downscaling. At annual scale, after downscaling, the coefficient of determination ( R*) between observed data and
GPM increased by 0.06 and 0. 08, the root-mean-square error (RMSE) decreased by 0.45% and 3.89% , and
the mean absolute error (MAE) decreased by 0. 16% and 1.70% in Taihang mountainous area and Hengduan
mountainous area, respectively. At monthly scale, the downscaled precipitation was closer to the observed
precipitation in more than 67% of the months in Taihang mountainous area and 83% of the months in Hengduan
mountainous area. However, the resolution of the GPM data slightly degraded in Kasite mountainous area: at
annual scale, the R* decreased by 0. 06, and the RMSE/MAE increased by 10.00% /8.00% after downscaling; at
monthly scale, the downscaled precipitation showed higher precision than original GPM data only for August and
September. The poor performance of the downscaling algorithm in Kasite mountainous area was mainly due to a

weak correlation between precipitation, vegetation index and altitude.

Key words: global precipitation measurement mission ; geographically weighted regression ; downscaling algorithm ;

mountainous area



