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Figure 1 Evaluation index system for risk degree of

potential inundation areas
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Table 1 Corresponding levels of evaluation index
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Table 3 Several common catastrophe models
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Table 4 Corresponding levels of risk degree
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Figure 2 Evaluation index system for site selection of

potential dam failure flood shelters
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Figure 3 Flowchart of the methodology for evaluating

the site of potential dam failure flood shelters
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Table 5 Risk degree and classification of potential inundation areas
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Table 8 Comparison of calculation results

" e R 15 G
- i X A 5 5 i I 1% 140 B
T R G T G e T TR 5 T 5 A A
1 3 0. 675 8 0. 601
2 1 0. 636 3 0.463
3 2 0. 621 2 0. 458
4 8 0. 352 6 0.428
5 6 0. 350 9 0.415
6 10 0.268 10 0.289
7 4 0.262 1 0.252
8 9 0.212 7 0.218
9 7 0.176 5 0. 199
10 5 0. 145 4 0.176
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Evaluation on Site Selection of Shelters for Dam Failure Floods Considering the Risk

Degree of Inundation Area

LI Zongkun', ZHANG Kaikai', GE Wei"?, ZHU Junyu', JIAO Yutie', ZHANG Yadong'

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Yellow River Engineering
Consulting Co. , Ltd. , Zhengzhou 450003, China)

Abstract; In response to the problem of insufficient attention to the risk degree of potential inundation areas in the
siting of shelters for dam failure floods, a new model for evaluating the sites of shelters was proposed. On the basis
of establishing the risk evaluation index system, the improved catastrophe theory evaluation method was used to e-
valuate the risk degree and classify the risk level of the potential inundation areas. The distance between shelters
and high-risk level areas was taken as the site selection evaluation index, and the disaster risk, location scale, e-
mergency support of shelters were considered. The weights were determined by AHP method, and the TOPSIS
method was applied to evaluate the sites of shelters. Finally, 13 potential inundation areas and 10 alternative shel-
ters downstream of Luhun Reservoir in China were used as examples for validation. The results showed that among
the areas with high risk levels, Baiyuan Township was a Class I hazardous area, and Pengpo Township, Minggao
Township, Chengguan Street, and Longmen Township were Class Il hazardous areas. The better evaluated shelters
could meet the requirements of paying attention to areas with high risk degree.

Keywords: dam-failure floods; shelters; risk degree; site selection; TOPSIS method





