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Abstract: Precipitation data with high accuracy and high spatial resolution are very important for improving our
understanding of basin- scale hydrology, agriculture and earth science, and are essential in characterizing the
behavior of a catchment. Attaining accurate and high spatial resolution precipitation data is deemed necessary for
environmental, meteorological, and hydrological applications. This study proposed a statistical downscaling
method based on the geographical weighted regression method (GWR) and high accuracy surface modeling
method (HASM) by selecting the optimal downscaling scale and considering the errors produced in the scale-
change process. GWR can address the spatially heterogeneous relationships between precipitation and its
influence factors, such as digital elevation model (DEM), normalized difference vegetation index (NDVI) and
slope, at different spatial resolutions, whereas HASM is used to merge the cross- scale error fields that are
produced from the downscaling process and meteorological observations.The method was used to downscale the
TRMM precipitation dataset over the Heihe River basin (HRB) from 0.25° to 1 km. Cross-validation method was
used to validate the developed method combined with the station observations. Results showed that the proposed
downscaling method performed better than the traditional downscaling method, which directly downscaled the
TRMM products without considering the optimal downscaling scale. Besides, it was found that residual
correction is necessary after the GWR-based downscaling method. The method proposed in this research can be
used to downscale precipitation dataset with coarse resolution and could be applied to the areas with data-scare
network and complex topography.

Key words: precipitation; geographical weighted regression method; high accuracy surface modeling; downscal-
ing; Heihe river basin
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downscaling method
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Tab.1 Errors of downscaling methods and the original TRMM data

BR2E TRMM GWR GWRim-HASM GWR-HASM

1H MAE/mm 0.9282 0.9259 0.9271 0.9488
RMSE/mm 1.2213 1.1860 1.1759 1.2285

PBIAS/% -0.2071 -0.3033 -0.2005 -0.2602

44 MAE/mm 4.6879 2.1075 2.0107 27614
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Fig. 3 Precipitation in January
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