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Fig.1 Casualties from flash flood disasters and their proportions in annual total casualties due to floods, 2000-2014
(Data source: The State Flood Control and Drought Relief Headquarters et al, 2013; Zhang, 2014)
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Fig.2 Formation process for torrential floods and debris flows
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Theory and method of risk assessment and risk management of
debris flows and flash floods

CUI Peng"?, ZOU Qiang’

(1. Key Laboratory of Mountain Hazards and Earth Surface Process/Institute of Mountain Hazards and
Environment, CAS, Chengdu 610041, China; 2. School of Environmental and Resource, Southwest University of
Science and Technology, Mianyang 621010, Sichuan, China; 3. Center for Excellence in Tibetan Plateau Earth
Sciences, CAS, Beijing 100101, China)

Abstract: Debris flows and flash floods are widely distributed mountain hazards in China. Effective hazard miti-
gation and prevention require understanding of hazards formation mechanisms and their potential risks. This arti-
cle elaborates on the formation mechanism, risk analysis, and risk management of debris flows and flash floods.
Surface runoff and material supply volume incensement, hazard scale amplification due to outburst of multiple
channel blockages and bed erosion as hazard formation mechanism are discussed. Base on the dynamic process
of debris flows and flash floods as well as vulnerability assessment of elements at risk, methods of risk assess-
ment and mapping are proposed. Comprehensive engineering and non-engineering measures for hazards control
shall be guided by the result of risk analysis that identifies the hazardous level of debris flows and flash floods
and incorporates the vulnerability of different elements at risk. Finally, this article discusses strategies when fac-
ing risk of these hazards and puts forward a risk management system that involves the participation of local com-
munities.

Key words: debris flow; flash flood; hazard analysis; vulnerability; risk assessment; risk management; dynamic

process



