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Abstract; Soil moisture is an important feedback for the stability of the ecological environment in the mountainous alpine

area. Understanding the characteristics of spatial and temporal variability of soil moisture in alpine mountains is helpful to
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optimize water resources management, and is of great significance to further protect the local fragile ecological environment.
From May to October 2023, continuous fixed-point observation of soil moisture was conducted at 8 sites in the Shaliu River
Basin, a typical mountainous alpine area. Based on the main differences among different sites, vegetation type, slope
direction and altitude were selected as the main control objects to explore the effects of different vegetation types, slope
direction and altitude on the spatio-temporal variation characteristics of soil moisture in the mountainous alpine area. The
results indicated that there was minimal variation in soil water content among different vegetation types, and the influence of
vegetation types on the temporal and spatial characteristics of soil water was limited ; The influence of slope direction on soil
moisture was obvious. The soil moisture condition of the shady slope was better than that of the sunny slope, and the
fluctuation was smaller; In the altitude range of 3500—3600 m, the soil moisture on the shady slope during the mid-growing
season was comparatively lower than that on the sunny slope, and there existed a significant variation in soil moisture among
different slope directions within the surface layer (0—20 c¢m). In the altitude range of 3600—3700 m, during the late
growing season, the soil moisture on the shady slope tended to be lower than that on the sunny slope, and there was a
notable difference in soil moisture among various slope directions at depths ranging from 0 to 40 c¢m; During the growing
season, the soil moisture content of each altitude interval followed this order from the highest to lowest; 3900—4000 m>
3700—3800 m>3300—3400 m>3500—3600 m, and the coefficient of variation of soil moisture of each altitude interval
followed this order from the highest to lowest: 3900—4000 m >3300—3400 m >3700—3800 m>3500—3600 m; The
influence of altitude on soil moisture in the 0—40 cm soil layer was higher, and the order from the largest to the smallest
was; 30—40 cm soil layer>0—10 c¢m soil layer>10—20 cm soil layer>20—30 cm soil layer. However, the soil moisture in

the 40—60 cm soil layer had a weak response to the altitude.

Key Words: soil moisture; spatial and temporal variability characteristics ; mountainous alpine; influencing factors
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Fig.1 Overview map of the study area
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Fig.2 Monthly precipitation at different altitude weather stations
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Fig.3 Changes in soil moisture within the growing season for different vegetation types
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Fig.6 Variation of soil moisture in sample plots 3 and 4 within the growing season
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Fig.7 Variation of soil moisture in sample plots 6 and 7 within the growing season
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B8 3554 Stk EETNL

Fig.8 Vertical variation of soil moisture in sample plots 3 and 4
in sample plots 3 and 4

WE 10 Fis, 6 SHEHLAETRE 30—40 em )21 H3OK K, N 27.88% , fe/IMEAE 50—60 cm + )2, K
20.96% ., 7S FEHLR)E 0—10 em BY 13 &K & F K, O 31.52% , TR FEE 40—50 em 1 )2 &K & e/, N
26.57%. 7 SFEHIAEVRE 30—50 em + 2 M E/KEY 6 SREHERT , Mz AR B 1) + 2 S K B 4 K F
6 THEH R BITEIRE 50—60 em MR A, 78 0—40 cm G, PINFEHL Y 390K 73 5 B A8 a3l 2
FIR ST HE AR 40—60 em HJZ WIS A fb a2 R, 2R 11 v, A28 5 R B0 5 4% il £ Bl R
JEE A T 52 30 5 DU B P80 i AR fb R B, 6 SRR
A5 R AR KAH (0.25) i TR Z 0—10 em, F/MA

Rit: P8
Soil moisture content/%
16 18 20 22 24 26 28 30 32 34 36
T T T T T T 1

(0.11) W EAERE 50—60 em L2, 7 SHEMER R o 1ol <~,‘I ' ': ' :
Bl KAE (0.22) A THE 40—50 em + )2, fi /M / /
(0.13)fi T 10—20 em +JZ 6 SHEHUAY AL S R BAER 5 1020 L o
B 0—40 om N AT 7 BHEM, Ti7E 40—60 om 6 & 2030 | \W Fa—
FIA/NT 7 B4 3 A\

BB T PRS2 57 R R L HERIR B &
R EEEIR UK R S F ool
X::3500—3600 m VAR X JH], B3 4382 )7 0—20 em el /\
B KR TR, I HRJZE 0—10 em A9 58K 548

e SN & TS (M) O 65k (FAY
RN B 3700—3800 m YER X il B 1L - Y SRR EEY o e5HE (0

HEIES T, I HSEmIR N 0—40 cm., El10 6557 Stk EEETN

Fig.10 Vertical variation of soil moisture in sample plots 6 and 7
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Fig.12 Temporal variation of soil moisture in grassland on sunny slopes at different elevations
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Table 2 Results of fitting soil moisture to elevation for different soil horizons

+J2/em PRBR IR RO 5

Soil layer Function expression Model type R P
0—10 VWC=0.029A-83.173 £ 0.836 0.001
10—20 VWC=0.031A-87.747 s 0.831 0.002
20—30 VWC=0.024A-61.404 £ 0.800 0.003
30—40 VWC=0.021A-52.866 s 0.874 0.001
40—50 VWC=(3.201E-5) A2-0.217A+386.808 ot/ 0.520 0.159
50—60 VWC=(6.164E-5) A>-0.432A+776.617 — 0.668 0.063
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