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Spatial Downscaling of Inner Mongolia Autonomous
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Abstract; Satellite precipitation products play a key role in compensating for the lack of spatial coverage of ground-based
observatories, but their low spatial resolution and limited accuracy restrict their direct use in hydrological and climatological
studies. Focusing on Inner Mongolia Autonomous Region, this work aims to enhance the value of data application by evalua-
ting the Global Precipitation Climate Centre ( GPCC) precipitation products at different resolutions and applying spatial
downscaling techniques to improve data quality. This work adopted 0.25° resolution GPCC data, which is then fused by
multi-source geographic information, constructed multiple linear regression models to implement downscaling, and success-
fully increased its resolution to 1 km x 1 km, and the models relied on the measured precipitation data for validation. The
results show that the R* values of all models are maintained above 0.881, the root mean square error is lower than 37.348
mm, and the deviation does not exceed 0.041 mm, which proves that the downscaled data are accurate and reliable, and
have good geographical adaptability. The research results can provide high-resolution and high-quality satellite precipitation
data support for in-depth study of the water cycle process in Inner Mongolia Autonomous Region, guidance of agricultural
and animal husbandry production practices, and accurate monitoring of drought conditions.
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R? 0.955 0.956 0.971 0.966 0.976 0.976 0.928 0.964 0.990 0.965
Bias 0.003 0.011 0.003 0.009 0.008 0.008 0.007 0.003 0.004 0.014
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0.25 x0.25 2011 2012 2013 2015 2016 2017 2018 2019 2020
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
R? 0.834 0.853 0.911 0.867 0.930 0.884 0.822 0.843 0.925 0.915
Bias 0.040 0.010 0.028 0.059 0.052 0.052 0.044 0.033 0.031 0.020
RMSE/mm 35.090 40.071  40.859  39.203  37.038  36.883  34.388  39.091 32.069  35.294
M1 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R 0.889 0.890 0.943 0.815 0.902 0.851 0.928 0.876 0.907 0.833
Bias 0.064 0.037 0.072 0.031 0.060 0.023 0.049 0.039 0.018 0.056
RMSE/mm 38.456  41.921 36.710  33.278  42.897  37.564  34.152  39.843  31.485  40.673
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
R? 0.850 0.864 0.919 0.877 0.936 0.895 0.837 0.856 0.934 0.922
Bias 0.037 0.009 0.026 0.056 0.048 0.049 0.040 0.031 0.028 0.018
RMSE/mm 33.105 38.035 38.726  37.363 35.079 34.836  32.219 37.010 29.753  33.647
e 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R? 0.883 0.869 0.921 0.872 0.938 0.892 0.845 0.862 0.932 0.919
Bias 0.023 0.012 0.030 0.053 0.046 0.043 0.035 0.029 0.032 0.014
RMSE/mm 34.567  37.983  38.456  37.234  35.102 34.789  32.345 36.876  30.098  33.578
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
R? 0.846 0.862 0.916 0.875 0.935 0.893 0.834 0.852 0.931 0.921
Bias 0.038 0.009 0.027 0.056 0.049 0.050 0.041 0.031 0.029 0.018
RMSE/mm 33.677  38.495  39.475 37.716  35.445  35.312 32.784  37.730  30.492  33.957
" 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R? 0.883 0.859 0.907 0.898 0.871 0.923 0.865 0.889 0.910 0.842
Bias 0.033 0.046 0.024 0.039 0.017 0.040 0.030 0.055 0.026 0.048
RMSE/mm 36.248  38.921 34.875  37.503  32.289  39.342  36.064  38.111 33.530  35.097
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
R 0.900 0.899 0.941 0.908 0.954 0.930 0.882 0.896 0.959 0.942
Bias 0.028 0.005 0.019 0.045 0.035 0.038 0.029 0.023 0.020 0.011
RMSE/mm 27.105  31.668  32.247  31.820  29.059  28.398  25.720  30.651 22.624  28.992
W 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R? 0.962 0.959 0.974 0.967 0.978 0.973 0.932 0.965 0.985 0.961
Bias 0.005 0.010 0.004 0.007 0.006 0.009 0.003 0.012 0.008 0.005
RMSE/mm 19.489  22.735 18.033 16.978  20.892 12.587 17.754  21.009 19.136 15.423
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