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Calculation of the return period for shallow landslides triggered by
extreme rainfall

TAN Chang', ZHOU Wenchao?, DENG Zihao', LYU Qing', YU Yang®, AN Ni'
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Abstract: To quantitatively assess the dynamic risk of rainfall-induced shallow landslides over extended periods and provide
references for geological disaster risk prevention and mitigation in southeast China , this study proposes a method for
calculating the return period of shallow landslides considering rainfall uncertainty. The specific calculation framework includes:
(1) Constructing the joint distribution of extreme rainfall intensity-duration (/-D) based on the Copula function; (2) Determining
the I-D threshold for landslides based on geological conditions and hydrological factors; (3) Using the Monte Carlo method to
simulate the probability that the joint /-D distribution of extreme rainfall events exceeds the /-D threshold, representing the
probability of slope failure, and further calculating the landslide return period. The feasibility of this method was validated at a
potential landslide site in Majian Town, Zhejiang Province. The predicted return period for the landslide is 17 years. It is
recommended that relevant preventive and mitigation measures be implemented to reduce potential disaster losses.
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Fig. 1 Profile map of the of the investigated slope
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Fig.2 Research methodology
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Table 1 Results of the goodness-of-fit test for the marginal
distribution of the Majian station
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Lognormal GEV GPD Exponential ~ Gumbel

AIC 834.9 8324 8505 856.5 920.2
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P-value 04239 04322 0.0921 0.0122 0.001 0
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Table 2 Marginal distribution and Copula function
parameter values
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Fig. 4 Profile modeling of the investigated slope
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Table 3 Soil parameters of the investigated slope
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