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Abstract: The rainfall-induced shallow landslides are primarily debris landslides, which features simultaneity with
significant hazard, and the hydrological response mechanism of water table and soil moisture content to

precipitation of this type of landslide is sophisticated, which makes it difficult to predict the slope stability

Wi BHEA: 2023-06-28; f&ITHHEA: 2023-10-13 ML : www.swdzgedz.com

ES&WE: EFELAUEITRIE (2021YFE0111900); F K [ AR 4T H (42207213) ; BEPE A [ SRR ZLRIAF 5T 7RI H (2022IM-167)
e XMEE(1999—), &, Wi-LBF5E A, TN TR R 5 T E BT A AT ST . E-mail: 652042569@qq.com
BINAEE: BRFF(1987—), 2, [+, R TR, 32 %2 A5 TR Ml 5T 5 1 0 ¢ 3 B A WP 9% o E-mail: jeychenchunli@mail.cgs.gov.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202306051
https://doi.org/10.16030/j.cnki.issn.1000-3665.202306051
https://doi.org/10.16030/j.cnki.issn.1000-3665.202306051
https://www.swdzgcdz.com
mailto:652042569@qq.com
mailto:chen_chunli@126.com

- 184 -

accurately. To further study the influence of the rainfall-triggered internal hydrological responses on slope-
stability, on-site precipitation infiltration monitoring, correlation analysis and mechanical analysis were carried out
on the Houshanli landslide in Qingchuan County, Sichuan Province. The relationship between precipitation and
water table was proposed based on climate and hydrological monitoring data obtained within three year interval.
The response of rainfall infiltration, soil volumetric water content and water table were analyzed. The results
indicate that: (1) groundwater exhibits periodic fluctuations throughout the year, characterized by three phases of
slow decline, rapid decline, and rapid ascent; a linear negative correlation between precipitation and water table
was found, and no significant correlation was observed with the water table increment; (2) through the infinite
slope model and the relationship between precipitation and water table, a prediction model for shallow landslide
stability was constructed. The precipitation threshold (81.8 mm/d) and water table threshold (0.73 m) were

determined which has good agreement with the actual situations. This provides an early warning method for

7K SCHb BT TR b S 9524

rainfall-induced shallow landslides by monitoring these two factors.

Keywords: debris landslide; precipitation; water table; landslide stability; early warning
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Fig.1 Houshanli landslide in Qingchuan County,
Sichuan Province
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Fig.2 Monitoring site of the Houshanli landslide
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Fig. 6 Groundwater level rising vs. daily precipitation
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