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Evolution pattern and attribution analysis of terrestrial water storage in Tibetan Plateau under changing
environment// HAN Yu'na'?, ZUO Depeng'?, WANG Guoqing’*, XU Zongxue'” (1. College of Water Sciences, Beijing
Normal University, Beijing 100875, China; 2. Beijing Key Laboraiory of Urban Water Cycle and Sponge City Technology,
Beijing 100875, China; 3. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing
Hydraulic Research Institute, Nanjing 210098, China; 4. Research Center for Climate Change , Ministry of Water Resources ,
Nanjing 210029, China)

Abstract: Based on the multi-source datasets, including GLDAS and GIMMS NDVI3g during the period of 1981 to 2015,
the spatiotemporal pattern of terrestrial water storage (TWS) and its components in Tibetan Plateau were investigated with
Theil-Sen Median slope estimator and Mann-Kendall trend test, and the influence mechanism of hydrological cycle process
on the changing trend of TWS was identified using the water balance method, correlation analysis, and Hurst index method.
The results showed that the precipitation and melting of glacier snow increased, and TWS increased at a rate of 0. 7 mm per
year due to climate change during the period of 1981 to 2015; TWS of Tibetan Plateau increased significantly in northern
parts, while decreased in southern parts; in most areas of Tibetan Plateau, TWS mainly consisted of soil moisture at the
depth of 0 to 200 ¢m, and the soil moisture of different layers had significant spatial heterogeneity ; precipitation in northern
and eastern Tibetan Plateau was mainly lost through evapotranspiration, and the runoff coefficient in southern parts was
larger than that in other regions.

Key words: terrestrial water storage; hydrological cycle process; climate change; underlying surface characteristics; water

balance method; Tibetan Plateau
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Fig.2 Spatial distribution of multi-year average TWS and

its changing trend in Tibetan Plateau
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Fig.3 Temporal trend of TWS for each subregion in Tibetan Plateau

- 202 -



3.1.2 TWS A4 B

TR R TWS AR P2 B BRI H A
3 B] S Bk (1B 4) | 2 A ZR AR 4E 15 7E AR (H
IRV AR ARG N, 1—8 J 748 K B &8 % Ep
JEE RTS8 | I e DA DX g A VL A B AV
VR VLI ) A e 4 b X K - I v Af 1 b
X TWS &EHN,7—9 H AT = {EAKF,8 Hikfx
KA, 9—12 HIF IR b o d6H8 B AR B
TR DX S8 TR R Z M 7 VI A X T R XA
TR IX 25 TWS BAIKAY X 8, TWS 4F Py JEA (R F5
B BE RN T A R R M X 32 2R KR
ERZA B K AE Ay LA B, &/ BB K '
BB b 24F 70% UL b, 145 TWS #h 25 2 J5
AR AR L KB B A7 P KR S 5
M, AE N RAMFE T AR, TWS 45 AR TS E
R,
3.2 EEEETWS AHfEH
3.2.1 TWS 24452 A#E

T GLDAS % 1981—2015 4F T i i J5 1Y
TWS, HA SR pl e )2 K i R3Sk (& b
T 0 ~10 em.10 ~40 cm 40 ~ 100 em Hl 100 ~
200 cm 3t 4 J2E0HE ) A K S5 & A5 TE TWS
M ELIE DL UL 5, AR, 138 3 K R T
R TWS B 3 B R4y, 76 4 K 2 3l X L it
TWS S 1 90% ,Hr 100 ~200 em T T3S K
b I 70% , SZHEEAT B KB IE AR, T

TWS/mm

(j) 10 A
B4 BWSETWS £ERNHEZEH T
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Fig.5 Spatial distributions and regional statistics of proportions of TWS components in Tibetan Plateau
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Fig. 6 Spatial distributions of changing trends of TWS components in Tibetan Plateau
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Fig.10 Characteristics of underlying surface change and

its relationship with TWS in Tibetan Plateau
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