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Abstract:

To investigate the impact of lithologic differences in the hilly regions of Southeast China on the
rainfall thresholds for landslides, this study quantitatively compares the rainfall-threshold curves
and parameter differences between quartz schist and granite zones based on the clustered landslide
event in Nanping City on 28 June 2021. The TRIGRS model was used to investigate slope
stability under 460 rainfall scenarios. Rainfall-threshold curves were constructed for the two
lithologic zones, and model performance was validated using the %LRclass metric. The results
show that the critical rainfall intensity in the quartz schist zone is generally lower than that in the

granite zone. The threshold-curve parameters ¢ and S exhibit a significant negative
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correlation. With increasing slope gradient, @ decreases monotonically and £ increases in the
quartz schist area, whereas in the granite area ¢ increases first and then decreases, and 8

decreases first and then increases. Numerical results of pressure head indicate that differences in
the saturated hydraulic conductivity of the overlying soil layer are the key factor driving the
distinct slope-gradient-dependent responses of rainfall thresholds in the two zones. This study
reveals lithology-controlled differences in rainfall thresholds and provides a methodological and
technical reference for further investigation on regional rainfall-induced landslide early warning.
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Fig. 1 Schematic flowchart of the research methodology.
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Fig.2 Study area overview
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Fig. 3  Daily and cumulative rainfall from 10 to 28 June 2021, and hourly and cumulative
rainfall from 28 to 30 June 2021 (Data source: Fujian provincial flood information

publishing system : http://27.156.118.74:18800/web/html/index.html?module=sqxx)
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Fig.5 Experiments and results: (a) Field infiltration test; (b) Direct shear apparatus;

(c) WP4C Potentiometer; (d) Infiltration test results; (e) Soil-Water characteristic curve
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Table 3  Soil parameters for the two lithological units in the study area

FE RSN X

ek ik

F% i’ (kPa) 10.34 11.51

WEEE ' (°) 13.47 15.6
MIANEIE R Ks (m/s) 5.15X10° 2.65X107

THEEZy (KN/m?) 12.87 12.78

MM Hys (KN/m?) 16.33 16.21
KITYELREL Do (m/s) 5.15X 107 2.65X103
VIHRTEE Izt (m/s) 5.15X 107 2.65X107
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rainfall duration: (a) quartz schist; (b) granite
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