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Fig. 6 The dam No. 1 has been destroyed in Xiaoyanyu gully
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Factor Analysis for Catastrophic Debris Flows on August 8 2010
in Zhouqu City of Gansu China

WANG Genlong' > ZHANG Maosheng” YU Guogiang” YE Wanjun’

(1. Key Laboratory of Geo-hazards in Loess Area Xi’ an Center of Geological Survey China Geological Survey Xi’ an 710054 China;
2. Key Laboratory of Engineering Geo-mechanics Institute of Geology and Geophysics Chinese Academy of Sciences Beijing 100029 China;
3. Xi’ an University of Science and Technology Xi’ an 710054 China)

Abstract: In August 2010 the large debris flows occurred in Sanyanyu valley and Luojiayu valley in Zhouqu coun-
ty Gansu province northwestern China. It was the most destructive and natural disaster during the last several
decades. The rare event destroyed more than 200 buildings and flooded about two-thirds of Zhouqu county killing
1 675 people. The field investigation and research shows that the extralarge scale debris flow disaster is not only a
natural hazard but also a man-induced catastrophe. The natural factors for the debris flows have three conditions in—
cluding steep geomorphology abundant loose materials and heavy rainfall. Firstly the altitude difference of the
valley is up to about 2 500 m in a catchment area of 25 km® and the channel gradients of the Dayanyu gully and
Xiaoyanyu gully reach 33% and 36% respectively. Secondly the volume of the deposited loose materials in San-
yanyu valley is estimated to be 26.4 million m* among which only 1. 52 million m® have been carried by the Zhouqu
2010 debris flows. Thirdly the hourly rainfall from 11:00 P. M. of 7 August to 12: 00 P. M. was up to 77.3 mm.
Investigation results also show that the iinsufficient design standard of protective measures ( e. g. blocking dam and
drainage channel) and occupancy problem of buildings and farmland in drainage channel are the main reasons for
the heavy losses. The lessons learned from the debris flows will be valuable for the disaster area of Zhouqu County

in future disaster mitigation.

Key words: debris flow; channel gradient; heavy rainfall; flood control standard; occupancy of drainage



