55 40 55 11 K AR Vol.40 No.1
2026 4= 2 H Journal of Soil and Water Conservation Feb., 2026

DOI1:10.13870/j.cnki.stbexb.2026.01.039 CSTR:32310.14.sthexb.2026.01.039

BRERAE , T AEAY R AT S TR SR X 1970—2025 4R Y1 K B T B B 2 0] K AR HR 244, 2026,400 1) 1 15-24.

SHENG Hanyuan, WANG Jiaxi, JIAO Juying, et al. Development characteristics and influencing factors of gullies in typical region on the Qinghai-
Xizang Plateau from 1970 to 2025[J]. Journal of Soil and Water Conservation, 2026, 40(1):15-24.

e EMARX 1970—2025 F
Vak B REZMEZ

B, AR, BHE, FFE, TR
(L VGACRARBIE KK L ORFER 5 TR 2= B OK LARFRIFGERT) , BEVS #ie 7121005 2. PG AL RAMREHEE K2
KRR S AR IR A T TS, BEVT Mk 7121005 3. op IR B K AR K L CRAEE 52T
BV % 7121005 4. 1 PG4l K2 K L AR FEREE BT, K 030013)

W OE:[BR] B ) R IV R B RRAE 4R 55 V19 (2 Dl i 1 3 5 e R, S SR ARG TS BT
JFK 3R R ARG 2% . (73R ] 2T 1970 47 R 2025 47 15 41 H 5 38 IR GE AR, 3R BC& 7 F5 i fr Ll v
B A R v e AU YRS T R BT RUETE A S SR IE S R F R R H Spearman G 3T K B
W KT MR O BN S AR A B . [ER] 2025 R I & B I FUETE B 17 23
K435 H 265.42,401.61,123.12 m, F- 2 1 A4 35 12 350.93 .7 517.52.1 055.36 m?; /& & U1 14 B9 F- B 28 &
BN 2.35 m/a, PR FHEER 21.24 m*/a, LK E HERE S QK X AR T AR 2 B A G
(p=<<0.05), M & B 5 4K X i AL w3 o i SO 2 8 s B 38 1M C (p<<0.01) s Hie g i i &
5 AR K KT AR R M T IR B T IE R O (p<T0.01) , 15 2 45 5 - ik K VR 45 TR B R B R G (p<<
0.01) ; i A5 A2 K DX i AR AT B /K i T ZR R K i SR B 3 IR A OE (p<<0.0D) , 5 = R £ e RUR 45 IR % &2
e 83 A 5 (p<<0.01) . [E5I8 ] V138 & B 2 3 32 42 K DK 1fi B 70 2 i, 1) 90 2 o 32 32 22 42 /K I i
A WK o 2R K I AT P 2 AR B R VRS R I S R B 5 SR AR AR AR B BT 95 RO R AR
DA BRI R BT .

FER IR RE MR BRI SR &F AL

RES %S :S157.1 SCERARIRAD : A 3B S :1009-2242(2026)01-0015-10

Development Characteristics and Influencing Factors of Gullies in Typical
Region on the Qinghai—Xizang Plateau from 1970 to 2025
SHENG Hanyuan"?, WANG Jiaxi"?, JIAO Juying"*?, LI Qianmu"?, LI Jianjun**
(1.College of Soil and Water Conservation Science and Engineering (Institute of Soil and Water Conservation) , Northwest A&F
University, Yangling, Shaanxi 712100, China; 2.State Key Laboratory of Soil and Water Conservation and Desertification
Control,Northwest A&EF University, Yangling, Shaanxi 712100, China; 3.Institute of Soil and Water Conservation, Chinese

Academy of Sciences & Ministry of Water Resources, Yangling, Shaanxi 712100, China; 4.Institute of Soil and Water
Conservation Science, Shanxi Agricultural University, Taiyuan 030013, China)
Abstract: [ Objective] To clarify the long-term development characteristics of gullies and explore the significant
influencing factors of gully erosion, thereby providing a theoretical reference for soil and water conservation on the
Qinghai-Xizang Plateau under the background of climate change. [ Methods] Based on high-resolution remote
sensing images of 1970 and 2025, this study extracted the morphological parameters and development rates of

stable gullies, developing gullies, and newly formed gullies on the alluvial-proluvial fans at the southeastern
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foothill of the western Nyaingéntanglha Mountains. Spearman correlation analysis was employed to identify the
significant influencing factors of the development rates of developing gullies and the morphological characteristics
of newly formed gullies. [Results] In 2025, the average lengths of stable, developing, and newly formed gullies
were 265.42, 401.61, and 123.12 m, respectively, and the average areas were 12 350.93, 7 517.52, and 1 055.36
m®, respectively. The average linear development rate of developing gullies was 2.35 m/a, and the average areal
development rate was 21.24 m”/a. The linear development rate was significantly positively correlated with
catchment area and near-surface air temperature (p<Z0.05). The areal development rate was significantly or highly
significantly positively correlated with catchment area, elevation, and near-surface air temperature (p<<0.01). The
length of newly formed gullies was significantly positively correlated with catchment area and near-surface air
temperature (p<<0.01) , and significantly negatively correlated with the maximum freezing depth of seasonal frozen
ground (p<C0.05). The area of newly formed gullies was highly significantly positively correlated with catchment area,
annual precipitation, and rainy season precipitation (p<C0.01) , but highly significantly negatively correlated with the
maximum freezing depth of seasonal frozen ground (p<<0.01). [ Conclusion ] Gully development is primarily influenced
by catchment area and elevation, while gully formation is jointly influenced by catchment area, annual precipitation,
rainy season precipitation, annual average temperature, and freezing depth of frozen ground. Under the background of
climate change and human activities, gullies on the Qinghai-Xizang Plateau have significant development potential.
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Fig.5 Proportion of linear and areal development rates of developing gullies
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Table 5 Comparison of gully morphological parameters and development rates in different regions
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