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Fig.1  Location of Qilian Mountains and distribution of meteorological stations
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Fig.2 The flow chart of downscaling models
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Fig.3  Correlation between TRMM 3B43 and measured precipitation data
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Tab.1 Comparison of original TRMM precipitation data and downscaled data with measured precipitation data
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Comparative Study on Different Downscaling Methods of TRMM
Satellite Precipitation Data over the Qilian Mountains, China

SHEN Simin, ZHAO Jun™ , LIU Jiaru, ZHAO Yanjun

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract; The high-spatial-resolution precipitation data plays a crucial role in the studies of hydrological models,
ecological models and land surface processes. However, it is difficult to obtain high-spatial-resolution precipitation
data in mountainous areas due to some factors, such as varied topography, sparse rainfall gauges and complicated
precipitation environment. Meanwhile, the coarse spatial resolution of the Tropical Rainfall Measuring Mission
(TRMM) precipitation data is difficult to apply in small-scale regions. In this paper, TRMM precipitation data at

different time scales were used to analyze its applicability in the Qilian Mountains. Based on the TRMM
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precipitation data from 2005 to 2016, Multiple Stepwise Regression Model, Geographical Weighted Regression
Model and Random Forest Model were used to obtain downscaled precipitation data precipitation data by
establishing relationships between precipitation and environmental variables ( elevation, vegetation index, latitude,
longitude, slope and aspect). TRMM precipitation data with 1 km high spatial resolution in the Qilian Mountains
was obtained by comparing the three downscaling models and further to select the most suitable one. Results showed
as follows: (1) TRMM precipitation data was well matched with rain gauge data in the Qilian Mountains. TRMM
precipitation data and measured data had significant correlation on different time scales. The annual, seasonal and
monthly correlation coefficients were 0. 88, 0. 92 and 0. 88, respectively. (2) Three downscaling models can
effectively obtain downscaled precipitation data with 1 km high spatial resolution in yearly time scale, the Random
Forest Model was the most suitable model for downscaling of TRMM precipitation data in Qilian Mountains.
(3) Compared with the original TRMM precipitation data, the downscaled results of the Random Forest Model were
relatively small, with higher spatial resolution and smaller deviation. Thus, this study has certain reference
significance for obtaining high spatial resolution precipitation data and cucting hydrological research in the arid

mountainous areas of Northwest China.
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