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Fig. 1  Main characteristics of the Zhenghe watershed
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Table 1  Risk level of floods and debris flow
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Fig. 2 Relevant data of the Zhenghe watershed in this study case
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Table 3 CN numbers and Manning's roughness coefficients in the model
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Fig. 3 The distribution of maximum inundation depth under different simulation scenarios
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Fig. 4 The distribution of maximum inundation velocity under different simulation scenarios
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Fig. 5 Comparison of pre— and post—disaster remote sensing images
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Fig. 6 Results of risk zoning of flood—debris —bridge blockage in Zhenghe watershed
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Risk analysis of flood and debris flow in the Zhenghe River Basin of Beichuan County in

Sichuan Province

TIAN Zhuangxian'?, SUN Dongya'’, WANG Xiekang’, LI Changzhi'*, YAO Qiuling'”
(1. China Institute of Water Resources and Hydropower Research , Beijing 100038, China; 2. Research Center on Flood and Drought
Disaster Reduction , Betjing 100038, China; 3. State Key Laboratory of Hydraulics and Mountain River Engineering , Sichuan University ,
Chengdu 610065, China)

Abstract: Flood and debris flow occur frequently in mountain streams - due to multiple factor such as landslides,
loose solids, and heavy rainfall. Their carrying of sediment, rocks, driftwood, and other debris obstructs road
embankment and bridge culverts, amplifying the magnitude of flood disasters and seriously troubling flood prevention
efforts. Based on the investigation of flash flood and debris flow disasters in the Zhenghe River basin of Beichuan
County in Sichuan Province and by combing the types of floods and the debris jam characteristics of culverts, the pro-
cess of floods and debris flow, as well as the maximum flow depth and flow velocity characteristics under six disaster
scenarios, are investigated using numerical simulation approach. The dynamic factor v*d (where v is the flow velocity
and d the flow depth) , is introduced as an index of the intensity of the external load acting on buildings or disaster-
bearing bodies to divide floods and debris flow risk zones and determine the level of hazard. The findings demonstrate
that there are significant differences in the spatial distribution of the maximum depth and flow velocity under the six
simulation scenarios of flood and debris flow. The scenario of culvert blockage has the smallest difference between
simulated and measured flood marks in mud depth. The hazard grades can well represent the actual degree of damage
to buildings the amplification effect of flow and the diversion of the main flow caused by the blockage of road embank-
ment and bridge culverts are the main reasons for the amplification of disaster-affected areas. The research results can
provide an important reference for disaster prevention and reduction planning in mountainous areas, the assessment
of building location and structural type, the selection of temporary safe evacuation sites, and potential risk investiga-
tion , etc.

Keywords: mountain stream; flood and debris flow; disaster-bearing bodies; road embankment and bridge culvert;

risk assessment
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