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The variation of terrestrial water storage in the Qaidam Basin based on GRACE data
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Abstract: The terrestrial water storage( TWS) is an important indicator of regional water resources changes and water balance.
The Gravity Recovery and Climate Experiment ( GRACE) offers the data for research of variation in large scale TWS. In this
paper, we used the data of GRACE RLOS5 and the irr situ dataset to discover the spatial and temporal variation of T WS and its
causes during 20032015 in the Qaidam Basin. T he results showed that the variation of TWS showed an upward trend, with an
ascending velocity of about 0.26 mm per month. The multt year average increment of T WS gradually declined from the south to
the north, and it ranged between 8.29 69. 38 mm. T he rise of T WS was consistent with the ascending trend of precipitation in
the study area. The method based on GRACE data to calculate TWS can provide an important support for the assessment of
TWS variation in data scarce region in the northwest of China.
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Fig. 1 Location of the study area
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Tab. 1 Exploitation and utilization of mineral
resources in the Qaidam Basin

G TECN 4 G 3 SIS S N T B R TR
2003 178 1883. 09 154 000
2004 159 2515.25 179 356
2005 162 3014.52 212051
2006 208 3532.68 245013
2007 241 5690. 76 341 088
2008 250 4287.63 225.03 436 507
2009 257 4988. 67 196. 05 430697
2010 251 5300. 38 195.57 561017
2011 270 6228. 85 204. 15 650 096
2012 262 6 307. 56 220. 62 601 488
2013 291 7913.31 220. 46 680 624
2014 266 7447. 54 226. 06 688 900
2015 275 7772.04 229.44 613 722
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Fig.2 The flow chart of GRACE data processing
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Fig.3 Inter monthly variation of terrestrial water storage and precipitation from 2003 to 2015
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Fig. 4 Seasonal variation of terrestrial water storage

from 2003 to 2015
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5 2003- 2015

Fig.5 Spatial variation of multryear average terrestrial water storage during the period of 2003— 2015
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Fig.6 Multryear average precipitation during the period of 2003 2015
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7 2012

Fig. 7 Spatial variation of terrestrial water storage in 2012
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Fig. 8 Comparison diagram of the results of GRACE
data and authentication data
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Tab.2 Statistical table of precipitation,

actual evapotranspiration and water consumption

mm
EA [ K 2 SE R 2 U FEK & A Ah
2003 100. 80 81.25 1.78 17.77
2004 118.94 105. 08 1.83 12. 04
2005 129. 30 110. 25 1.79 17.26
2006 119.51 122. 85 1.85 -5.19
2007 123.12 130. 60 1.73 -9.21
2008 119.23 123.31 2.54 - 6.62
2009 133. 10 130. 11 2.26 0.74
2010 174. 42 158.24 3.18 13.00
2011 122. 36 120. 11 3.34 - 1.09
2012 149. 63 128.29 2.64 18.70
2013 99. 47 105. 51 2.63 - 8.67
2014 100. 99 118.49 2.30 -19.80
2015 129. 68 122.93 2.40 4.35
J=%7n 1620. 55 1557.01 30. 27 33.28
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