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Investigation of the Intense Mass
Depletion Trend in Northwest China




“Trends” in Terrestrial Water Storage*, 2002-2016




Northwest China Region
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Comparison of Trends in Three Mascon Products
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Mean Annual Precipitation in China

Mean annual precipitation (mm
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TWS and Precipitation Time Series

Northwest China
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Satellite Imagery
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Glacier Loss over the Tien Shan Mountain Range
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Tien Shan glacier loss estimates based

on ICESat observations (2003 to 2009):

5.4 £2.9 Gt/yr Farinotti et al. (2015)
7.5 £3.4 Gt/yr Gardner et al. (2013)

TWS decline in the NW China region
based on GRACE (2003-2009):
8.313.5 Gt/yr This study

Our NW China region encompasses less
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Coal Mining

The coal resource distribution in Xinjiav(g ’province
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Tang, L. (009). Mapping the Energy Use in Xinjiang, Province of
" . Coal resource China, Masters Thesis, Gavle University, Gavle, Sweden.



Global Drainage Basins

-NW China Region
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River Runoff




Lake Elevations

Lake Bosten Annual Mean Elevation
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Lake Elevations
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Vulnerable watershed Scientists predlct that Balkhash will break up into several
small lakes if inputs from the Ili River continue to dedine.



Crop Irrigation

7% of the NW China region is irrigated, and there is evidence that the irrigated
area 1s increasing to support rapid population growth in Xinjiang Province.

https://earthengine.google.com/timelapse/#v=41.70341,85.51696,7.659.latL.ng&t=3.2

percentage of irrigated area

percentaie of irriiated area (%)
. 20.0 40.0 60.0 80.0 100.

Data Min = 0.0, Max = 100.0, Mean = 1.8




Inter-basin Water Transfer from Lake Bosten
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Zhang, J., Wu, G., Wang, Q., & Li, X. (2010). Restoring
environmental flows and improving riparian ecosystem of
Tarim River. Journal of Arid Land, 2(1), 43-50.




Summary and Conclusion

GRACE detects a mass loss of 5.5 +0.6 Gt/yr in a small region of NW China.

Precipitation has been above normal and trending upward during the GRACE period,
so drought does not explain the observed signal.

Glacier loss may account for half or more of the signal.
Dewatering of aquifers that intersect coal mines may also contribute.

However, the region exists within an endorheic basin, so that meltwater and pumped
groundwater cannot go far.

The lakes that accumulate runoff from the region have not been filling during the
period.




