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Fig.1 Elevation of the Tibetan Plateau and distribution of

rainfall stations
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Fig.3 Scatter plots of the measured monthly precipitation from rain gauge stations versus the monthly estimates from GPM

IMERG, and TRMM 3B43 during the study period over the Tibetan Plateau, respectively
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Tablel 32 rain gauge stations in the areas with annual precipitation less than 400 mm/a, and coefficient of determination

calculated between GPM, TRMM precipitation products and ground measurements at monthly scale
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Fig.6 Scatter plots of the agreements between the annual precipitations of the Tibetan Plateau derived from the GPM

and random Forest model for the year of 2015, 2016, and 2017, respectively
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Table 2 Downscaled, and calibrated precipitation data
validated against data from independent rain gauge sta-

tions on the Tibetan Plateau for 2015~2017
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Fig.8 Statistic indexes for the stations used in validation
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Spatial Downscaling of GPM Precipitation over the Tibetan Plateau

Sheng Xia, Shi Yuli, Ding Haiyong
(School of Remote Sensing & Geomatics Engineering , Nanjing University of Information
Science& Technology, Nanjing 210044, China)

Abstract: Precipitation dataset with high resolution are essential for accurate hydrology predictions and meteo-
rology simulations over complex terrains. A regression model was built to downscale the Global Precipitation
Measurement (GPM) IMERG precipitation data from 0.1° to 1 km on an annual scale, using vegetation, topog-
raphy and geographical location features over the Tibetan Plateau. Then monthly precipitation data were ob-
tained by disaggregating the annual downscaled estimates, which were calibrated with observations of local rain
gauge stations. The major conclusions are summarized as follows: (1) Monthly GPM IMERG precipitation
demonstrated good agreement with the rain gauge data during the period 2015 to 2017 (R*=0.79) , though
GPM was slightly larger than ground observations; (2) Annual downscaled precipitation improved the spatial
resolution of the GPM IMERG in the study area; (3) Monthly donscaled precipitation calibrated with rain
gauge data reflected detailed characteristics with better predictive performance especially in summer or in wet re-
gions. We concluded that the model can be used to obtain precipitation data with high spatial resolution from
heavy rain to light one over the areas with complex tography, which is meaning for applications in hydrology
and metorology studies.

Key words: Global Precipitation Measurement (GPM) ; Downscale ; Precipitation; Tibetan Plateau; Random

Forest.
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