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Correlation between rainfall and surface displacement of shallow loess landslides:
a case study of Dongzhangpo Village landslide, Xi’an

REN Xiufang LIKai QU Bin WEI Zhiyuan
(Shaanxi Tiandi Geology Co., Ltd., Xi’an 710054, Shaanxi, China)

[ Abstract] The Dongzhangpo Village landslide is a rainfall-triggered shallow loess landslide. To reveal the deformation mech-
anism of shallow loess landslides induced by rainfall and provide a basis for the early warning of regional shallow loess landslides dur-
ing the rainy season, monitoring and correlation analysis of rainfall, soil moisture content and slope deformation were carried out on
this landslide. The results show that the horizontal and vertical displacements on the landslide surface basically reach their peaks under
the condition of rainfall peaks. According to the variation trends of rainfall and slope displacement, the Dongzhangpo Village landslide
is a typical rainfall-triggered landslide. The Pearson correlation coefficient analysis indicates that the soil moisture content at depths of
0.2~4.2 m below the ground surface has an extremely strong correlation with rainfall. The lag time of soil moisture content variation
ranges from 30 to 196 h, and the lag time gradually increases with the increase of burial depth. The surface displacement has an ex-
tremely strong correlation with the increment of soil moisture content at 0.2 m depth, a moderate correlation with that at 0.7 m, 1.2 m
and 1.5 m depths, and a weak correlation with that at 2.2 m, 3.2 m and 4.2 m depths, indicating that the landslide deformation is domin-
ated by shallow surface displacement. In terms of the lag of surface displacement behind the increase of moisture content, the peak cor-
relation coefficients at all depths appear within 24 h with very small lag, showing that slope deformation occurs shortly after the in-
crease of soil moisture content.

[ Key words] moisture content; precipitation; ground surface deformation; correlation
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Fig.1 Panoramic view of Dongzhangpo Village landslide
(mirror image at 210°)
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Fig. 4 Schematic plan of monitoring equipment layout for
Dongzhangpo Village landslide
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Fig.5 Monthly cumulative rainfall map of Dongzhangpo
Village landslide area
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Fig. 6 Annual variation trend chart of cumulative
horizontal and vertical displacement deformation of
Dongzhangpo Village landslide mass
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