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Analysis on Main Controlling Factors of Debris Flow Development
Differencein Zhongzhai Gully Basin of Minxian County, Gansu Province

WAN Feipeng"*’, YANG Weimin'?, QU Jingkai"’, ZHANG Tiantian"*’, WU Jihuan"*’
(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Key Laboratory of Neotectonic Movement and Geohazard, Beijing 100081, China;
3. China University of Geosciences, Beijing 100083, China)

Abstract: Zhongzhai gully basin is located in Zhongzhai Town, Minxian County, Dingxi City, Gansu
Province. It is one of the representative areas which are extremely sensitive to debris flows in the
northeast Qinghai-Tibet Plateau. The development of debris flow in this basin is obviously controlled
by the topographical and geological conditions. Based on the field investigation, remote sensing inter-
pretation, etc., and combined with the existing data, this paper systematically summarizes the forma-
tion conditions of debris flows in Zhongzhai gully basin. The distribution, development characteris-
tics, types, development scale and degree of debris flows in the main and branch gullies of Zhongzhai

gully basin are analyzed. The maximum discharge mass contribution value per unit area is put forward
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to characterize the development degree of debris flow. Then the controlling factors, including basin ar-

ea, fault activity, slope and stratum lithology, on the development of debris flow are discussed. The

results show that: the main factors controlling the development scale difference of debris flow in

Zhongzhai gully basin are basin area and fault activity; the main factors controlling the development

degree difference are slope and formation lithology.

Keywords: Zhongzhai gully basin in Minxian country; development degree of debris flow; main con-

trolling factors; maximum discharge mass; formation lithology; fault activity
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Fig.1 Geological sketch of debris flow disaster in Zhongzhai
gully basin
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Fig.2 Topographic profile of main and branch gullies in Zhongzhai gully
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Fig.3 Development and distribution of debris flow gullies

and sources in Zhongzhai gully basin
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Table 1 Geometric parameters of main gully, branch gullies and accumulation fans of debris flow in Zhongzhai gully basin
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Table 4 Maximum discharge mass and water flow of each debris gully under different occurrence frequencies
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Table 5 Per unit area’s contribution value under different occurrence frequencies
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Fig.5 Correlation analysis on debris flow scale and basin area
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Table 7 Statistics of the relationship between the development degree of debris flow gullies and topography as well as lithol -

ogy in Zhongzhai gully basin
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Fig.6 Correlation analysis between gully slope and per-unit
area’ s contribution value of the maximum discharge

mass
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