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Temporal and spatial patterns of soil moisture in China based on spatial

weight decomposition and downscaling soil moisture products
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( " School of Surveying and Geo-Informatics, Shandong Jianzhu University, Jinan 250101 )
( ™ Institute of Agricultural Resources and Regional Planning, Chinese Academy
of Agricultural Sciences, Beijing 100081 )
( ™ National Meteorological Information Center, China Meteorological Administration, Beijing 100081 )
( ™ College of Geomatics,Shandong University of Science and Technology, Qingdao 266590 )
Abstract

In response to microwave remote sensing monitoring soil moisture (SM) relatively coarse spatial resolution (10
—50 km) , combining the advantages of microwave remote sensing in wide range monitoring and the expression of
temperature-vegetation drought index on local, based on the negative correlation between temperature vegetation
drought index (TVDI) and soil moisture, a spatial weight decomposition model based on TVDI is established to re-
duce the spatial resolution of AMSR-E, SMOS and AMSR2 microwave remote sensing soil moisture data from 25 km
to 10 km to 1 km. The verification results of soil moisture measured by ground meteorological stations show that the
product has higher precision in the research time series than the traditional drought index inversion and microwave
direct inversion of soil moisture data (RMSE =0.10 m’/m’, MAE =0.08 m’/m’, Bias =0.05 m’/m’, R =0.93).
This product is used to study the temporal and spatial variation of soil moisture in China from 2002 to 2016. The re-
sults show that soil moisture in China shows cyclical fluctuations in the past 15 years, and shows a downward trend
(b=-0.167, R=0.750, P=0.05). The north China monsoon region, the south China monsoon region, the
Yangtze River Delta region and the Bohai Rim region show a rapid decline trend, while the southern part of the
northwest arid region in the northwestern Qinghai-Tibet region has a significant upward trend, which can be summa-
rized as ‘ Southern Wet North Dry, West Increase East Minus’. This means that the soil moisture content in China
is currently in a small reduction cycle, and in the next few years China will face the risk of increased drought ( es-
pecially in the summer southeast monsoon region and the north China monsoon region). In different seasons, the
soil moisture changs significantly from spring to winter, and the seasonal variation of soil moisture is mainly affected
by the precipitation of the earth. The increasing precipitation in the arid regions of Northwest China has led to a
certain increase in soil moisture in the region, which will effectively alleviate drought disasters in the arid regions of
Northwest China.

Key words: soil moisture (SM) , downscaling, spatial and temporal distribution, China, temperature vegeta-
tion drought index (TVDI)
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