%31 B 2 # 7K PR 5T Vol.31, No.2
2024 4F 4 A Research of Soil and Water Conservation Apr., 2024

DOI1:10.13869/j.cnki.rswc.2024.02.001.
Ha L, B, U, A SR R K a3 I S AR RS R AR AR S AT L) K AR EEIF ST, 2024,31(2) 1 110-121.
Dong Jinyi, Luo Min, Meng Fanhao, et al. Spatiotemporal Evolution of Soil Moisture and Its Driving Forces in the Mongolian Plateau[ ] ].

Research of Soil and Water Conservation,2024,31(2):110-121.

%Enﬁii%*/\ﬂ‘f SRR REEEMES T
%éﬁ}xlﬂ 5 @1,2 55;1,2 @;E%ﬁlZ’ EAE/‘@IZ

(LS I K2 B R # 2% B . IR 4F 0100225 2. quﬁﬁﬁz KBRS G B R T S L, AR 010022)

8 OE[E WIS S IR K A R 2 2 5 R AR Ak R I iR G IR Bl B R S, Oy XA R R R E A
RGE AL & R SRR K . [k 5T ERAS HHEK B 58 T 2000—2020 4F 5 1l & ) 0—289 cm H 3K
5358 () 43 SR AE M AR LA IT AL TR VA — A BR B (ND VD Bl MUK it 5 5 (TWSA) | L HEBTHL  HUE %5 K
FFREE N AR . (24558 ] (1) 2000—2020 4F 581l 3 7+ MK 0 B AR S R0 P R A0 0 A A AE . 306k 43 th 7
RSSO T B B, BAUIR R K 43 (100289 em) B AL R E . (2) REA K I R ok A8 Ak i 2 Hr ok
Fa g RN R BB 4 J2 40 904 58.5%,76.7% ,91.3% ,98.8 % Ay X 8k = HE /K 4378 fb #a 3 5 5 = 40 [R] 5 52 7 55 )
POAL R B N 52t v AR b X K oy TARIB BT B — BN sE . (3) IRE VTWSA FE/KHl NDVI 2 5% i + K 43 %
151 S S 2 8 e NG 1157 v e Rl L = 1 Qs e e R (A I L =0 e w2 ) el 1 7 B A v e e T K (W
EE R, (4 RIZAREZ K0 00451k 25 B2 37 MK 09 1E 5% 0, 3245 X043 98.7%0,94.8% s B /K fl TWSA
X 28100 cm - 3EK 43 4 32 45 DX 8 43 591 4 o A FRPRORN B D 55 X, 32 XN RR o B 43 5l 38.794,38.8% s TWSA
R R B BOR 2 1Ko T AR 32 B3R 8 Fy HOH 32 43 B AL HG 3k 58.6 %0 5 A 4 FE /K (9 38 i LA B 3 B2 14 T 5 43
B EFE16.2%0.14.8 % X 3, 100289 cm + 3R AL, [ 456 ] KA i) 28 %#&Wﬂcﬂhﬁﬁﬂlﬁl FRER 15
KA EFIKEh ) KA AR N 5w IR AR SR E XA RGN RS & B R T K R R B IR A ST A 28T s

AT
K E K B AR ks Sl MBI A KAk
FE 4% S S152.7 X ERFRIRAD : A XEHS:1005-3409(2024)02-0110-12
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Abstract:[ Objective] The aims of this study are to analyze the spatiotemporal differentiation and variation of
soil moisture in the Mongolian Plateau, and to quantify the influence of key driving factors, so as to provide
a theoretical basis for regional ecological restoration and sustainable ecosystem development. [ Methods ]
Based on the ERA5 soil moisture data, the spatial differentiation and changes of soil moisture at the depth of
0—289 cm in the Mongolian Plateau from 2000 to 2020 were revealed, and the impacts of different environ-
mental factors such as meteorology, normalized difference vegetation index (NDV1), terrestrial water stor-
age anomaly (TWSA), soil texture, and topography were further quantified. [ Results] (1) From 2000 to

2020, soil moisture in the Mongolian Plateau displayed a distribution characteristic of high level in the north-
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east and low level in the southwest. From shallow to deep layers, the soil moisture presented a change trend
of no significant increase (0—28 cm), no significant decrease (28—100 cm) and significant decrease (100—
289 cm). (2) There were 58.5%, 76.7%, 91.3% ., and 98.8% of the regions with Hurst index greater than
0.5. The change trend of soil moisture in most regions in the future will be the same as in the past. The
drying of soil moisture in the northwestern Mongolian Plateau and central Inner Mongolia may further aggra-
vate. (3) Temperature, TWSA, precipitation, and NDVI were the dominant environmental factors affecting
the spatial distribution of soil moisture. Most of the factor interactions showed a bi-factor enhancement
effect, and the spatial differentiation of soil moisture in the Mongolian Plateau was the result of the joint
action of multiple factors. (4) The changes in surface and subsurface soil moisture were mainly positively
affected by precipitation, and the dominant control areas accounted for 98.7% and 94.8% of the total
vegetated area of the plateau, respectively. The main control areas of precipitation and TWSA on soil
moisture at the layer of 28-—100 cm concentrated in areas covered by forestland and grassland, with the
dominant area accounting for 38.7% and 38.8%, respectively. The decrease in TWSA was the main driving
force leading to the drying of soil moisture in the layer of 100—289 cm, with the main dominant area
accounting for 58.6 %. The increase in water consumption by vegetation and the increase in temperature dom-
inantly controlled the changes in soil moisture in layer of 100—289 cm in 16.2% and 14.8% of the plateau,
respectively. [Conclusion] The spatial and temporal differentiation and change patterns of soil moisture are
obvious, and the main driving forces of soil moisture at each depth are different. This is of great significance
to the ecological restoration of the Mongolian Plateau and the sustainable development of the ecosystem. In
the future, the impact of human activities on it should be analyzed in depth.

Keywords: soil moisture; spatiotemporal change; Mongolian Plateau; geographic detector; climate change
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Fig. 1 Mongolian plateau terrain and land cover types
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Fig. 4 Spatial distribution and changing trend of Hurst index of plant soil moisture on the Mongolian Plateau
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