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Abstract: Geological hazards such as landslides and debris flows are usually caused by severe precipitation
directly, so analyzing the correlation between geological hazards and severe precipitation is of great signifi-
cance. In this paper, four continuous severe rainfall processes in July 2020 responsible for geological disas-
ter events in Enshi Autonomous Prefecture, southwestern Hubei Province are analyzed, the relationships

between rainfall intensity and duration are investigated, and the geological disasters and the disaster-caused
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background in recent years are compared. Based on the potential dangerous degree and regional vulnerability
degree of geological disasters and combined with multi-source quantitative precipitation estimation (QPE)
with 5 km spatial resolution and 24 h temporal resolution, the land-surface hydrological model is driven to
simulate the runoff and soil moisture characteristics during the disaster process. The causes of cluster-oc-
curring geological disasters induced by the fourth rainfall process from 15 to 19 July are emphatically ana-
lyzed. The results reveal that most areas of Enshi Autonomous Prefecture are of high potential dangerous
degree but have low degree of vulnerability. The rainfall processes with accumulated precipitation over
100 mm, daily accumulated rainfall over 50 mm, or hourly rainfall with 10 —30 mm can possibly trigger
geological disasters in this region. The land-surface hydrological simulation can better represent the occur-
rence and development of disasters, while the I-D curve established in this paper can be used as an indica-
tor for early warning in the concerned area.

Key words: landslide, geological hazard, cause analysis
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Fig. 1 Process precipitation in Enshi Autonomous Prefecture (a) from 1 to 14, (b) from 15 to 19 July 2020
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Fig. 2 Distribution of geological disasters in Enshi Autonomous Prefecture from 16 to 19 July 2020

(a) grade of disasters, (b) distribution of disasters, (c¢) date of disasters, (d) time of disasters
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F2 BEHEM2015—2020 £ 6 A1 BE7 R 20 HRitBEKEit
Table 2  Statistics of accumulated precipitation in Enshi Autonomous Prefecture

between 1 June and 20 July from 2015 to 2020
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Table 3 Statistics of days of heavy rainfall in Enshi Autonomous Prefecture
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Fig. 3 Daily precipitation of geological hazard areas in Enshi Autonomous
Prefecture from 5 to 21 July 2020
(a) Enshi City, (b) Lichuan City, (¢) Hefeng County, (d) Laifeng County
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