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Fig.2 Spatial distribution of climate tendency rate of TWS ( Unit: mmea ")
and time series of deseasonalized TWS regional total amount anomaly from April 2002 to July 2020
in drylands of northern China based on JPL-M (a b) JPL-SH (¢ d) CSR-M (e f) and CSR-M (g h) products
( Black dots in the maps denote the regions where the climate tendency rate

of TWS passed the 0. 03 significance test ( the same as below) )
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root zone soil moisture ( b) and surface soil moisture ( ¢) from February 2003 to July 2020

in drylands of northern China and time series of regional total anomaly ( d)
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Fig.5 The spatial distribution of difference in the average annual precipitation between
the period of 2002-2020 and the period of 1980-2020 (a Unit: mm)
the difference as a percentage of the average annual precipitation during 1980-2020 (b Unit: %)

and the inter-annual variation of average precipitation during 1980-2020 ( ¢) in drylands of northern China
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Fig.7 The spatial distribution of difference of the average annual evapotranspiration between

the period of 2002-2020 and the period of 1980-2020 (a Unit: mm)

the difference as a percentage of the average annual evapotranspiration during 1980-2020 ( b)

and the inter-annual variation of average evapotranspiration during 1980-2020 ( ¢) in drylands of northern China
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Fig.8 The inter-annual variation of average runoff

during 1980-2014 in drylands of northern China
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Fig.9 The spatial distribution of difference of the average annual human water consumption between

the period of 2002-2016 and the period of 1980-2016 (a Unit: mm) and the inter-annual variation

of average human water consumption during 1980-2016 ( b) in drylands of northern China
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Characteristic and cause analysis of terrestrial water
storage change in drylands of northern China

AN Linli HUANG Jianping REN Yu ZHANG Guolong

( Collaborative Innovation Center for West Ecological Safety

College of Atmospheric Sciences Lanzhou University Lanzhou 730000 China)
Abstract: Based on GRACE ( Gravity Recovery and Climate Experiment) satellite products the TWS changes were calculated in
drylands of northern China during the past two decades. And on this basis the characteristics and causes of TWS changes were
explored by using multi-source observations and model simulations. The results show that TWS in drylands of northern China decreased
with a rate of 17.80 +1.72 Gt per year during 2002-2020 which was also accompanied by various degrees of reduction in groundwater
root zone soil moisture and surface soil moisture. In drylands of northern China the effects such as climate warming and human water
consumption caused a substantial increase of evapotranspiration. The negative contributions of evapotranspiration overpassed the
concurrently positive contributions of precipitation and thus led to the decrease in TWS and increase in regional water stress.

Key words: TWS; drylands of northern China; precipitation; evapotranspiration



