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Fig.1 Distribution of landform division and geological hazards
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Fig.2 Frequency of geological disasters in Yongding
District by month
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Tab.1 Statistics of geological hazard distribution in Yongding District
W & HUR QAL . WIRRE
WA/km? EMH/ %  BR/AL B/ % %/ (4 - 100 km~?)
(R HE R A HENRF+ W+ TRE% 87.25 4.27 12 2.88 13.75
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AR BUA R L AR AR KA A A s 174.51 5.09 13 3.12 7.45
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WH OBk B R —E R IO 325.06 10. 06 119 28.54 36. 61
H LA M fi;%‘*ﬁ'@’%*ﬁﬁﬁm#ﬂ 101. 13 3.48 7 1.68 6.92
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Tab.2 Geological hazard and slope statistics in

Yongding District

o KEE I 6 VA i : - VAR s
[0°,25°) 16 9.52 15 0 1
[25°,35°) 70  41.67 66 2 0
[35°,45°) 44 26.19 43 0 1 0
[45°,55°) 23 13.69 23 0 0 0
=55° 15 8.93 11 4 0 0
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Fig.3 Relationship between rock mass types and geological hazard distribution in Yongding District
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Fig.4 Relationship between geological structures and geological disaster distribution
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Fig.6 Relationship between ropulation density and geological hazard distribution in Yongding District
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Fig.7 Geological disaster susceptibility zoning in Yongding District
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Research on the development law and susceptibility evaluation of geological
disasters in Yongding District of Zhangjiajie City in Hunan Province

GONG Shuhua'?, LI Shaoqging’, WANG Huanyin’, WANG Keying'*>, CAI Ningbho'**, DU Jiang'*
(1. Hunan Institute of Geophysical and Geochemical Survey, Hunan Changsha 410114, China; 2. Geological New Energy Exploration

and Development Engineering Technology Research Center of Hunan Province, Hunan Changsha 410114, China; 3. Yongding District

Natural Resources Bureau of Zhangjiajie, Hunan Zhangjiajie 427000, China)

Abstract; The complex geological structure in Zhangjiajie City has led to its unique landform landscape, mean-

whice it has also posed numerous geological hazard risks. By analyzing detailed geological hazard investigation da-
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ta of Yongding District from 2014 to 2022, the authors in this paper have studied its developmental patterns and
susceptibility of geological hazards. The results indicate that landslide is the primary type of geological hazard in
the area. Geological hazards are spatially most prevalent in the central fault zone and the northeastern shale forma-
tion zone, and they are temporally relatively concentrated during the rainy season in May, June and July. Geolog-
ical hazards in this area are closely related to landform characteristics, lithology, and tectonic activities, and they
are also influenced by rainfall and human engineering activities. The density of hazard points is highest in the deb-
ris hill landform, and the susceptibility of hazard points is highest in Silurian sandy shale formation. Besides, the
geological hazards are significantly influenced by tectonics, with hazard points densely concentrated in fold and
thrust structures. The high incidence period of hazards is coupled with the rainy season, and the main triggering
factor is rainfall. And the unreasonable engineering activities, such as slope cutting for houses and roads construc-
tion, exacerbate the occurrence of geological hazards. By using the susceptibility index method and based on Arc-
GIS information statistics analysis, the authors in this paper have divided the susceptibility of geological hazards in
the entire area into high, moderate, and low susceptibility zones. This study could provide guidance for land spa-
tial planning, geological hazard prevention and control, and planning for tourism routes and major engineering
construction in Yongding District.

Keywords: geological hazard; disaster pregnancy conditions; development law; susceptibility; Zhangjiajie City
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