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Fig.6  Frequency of extreme precipitation in China
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Extreme Characteristics and Variation Trend of
Rainfall-Induced Landslides in China

XU Hui

( National Meteorological Center, Beijing 100081, China)

Abstract; Extreme precipitation often causes landslides, but there was a lack of quantitative research on the
extreme characteristics and variation trend of rainfall-induced landslides.

In this study, it preliminarily revealed the relationship between landslide occurrences and extreme rainfall
based on the observations at ground meteorological stations in China from 2000 to 2019 and the recorded rainfall-
induced landslide events from 2014 to 2018. The extreme characteristics of rainfall-induced landslides in China
were analyzed by percentile, standardized anomaly and Mann-Kendall methods, and then it concluded the
distribution and variation trend of extreme precipitation in the past 20 years (2000 - 2019) as well as the
corresponding landslides for the same period.

We get the following results. (1) Most of the precipitation triggering landslides at different time scales had
extreme characteristics. Landslides occurred generally on a certain time scale of a year with extreme cumulative
precipitation. (2) Abnormal precipitation is the key inducing factor of disasters. The effective precedent rainfall at
most of landslide sites exceeded the average of precipitation by more than 2¢-, presenting apparent anomaly. (3)
For the past 20 years, the number of extreme daily precipitation and process precipitation events in China had
shown an obvious growth trend in general, but the change characteristics of extreme precipitation events also had
relatively large discrepancy in different regions. In addition to Huanghuai, Yunnan, and parts of eastern South
China had a decreasing trend, the frequency of extreme daily precipitation and extreme process effective
precipitation events in most other areas showed an increasing trend. This trend of extreme precipitation had a good
correspondence with the frequency of landslide disasters. Except for the decreasing trend in some areas of
Huanghuai Plain, Yunnan, and eastern South China, the frequency of extreme daily precipitation and extreme
process effective precipitation events had shown an increasing trend in most other areas.

This study revealed the triggering factors of landslide disaster and the change trend of extreme precipitation

events, and provides a scientific basis for improving the operational capability of geological disaster forecast.

Key words: landslide; extreme precipitation ; precedent effective rainfall ; percentile; standardized anomaly
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