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Comprehensive evaluation method of flood risk based on multi level gray system model

— a case study in Poyang Lake Basin
XU Zherr kai, HUANG Hart peng, WEI Bo wen, LIU Cherr lin
(College of Civil Engineering, N anchang University, Nanchang 330031, China)

Abstract: Flood risk assessment is a systematic process with the synergy effects betw een multiple factors. Based on the analysis

of flood risk system, a comprehensive flood risk assessment system was constructed in consideration of the factors including the

disaster inducing factors, disaster inducing environment, and disast er bearing body from the perspective of flood risk evaluation.

The data processing advantages of gray clustering method and analytical hierarchy process( AHP) were integrated and a conr

prehensive evaluation method of multr level gray system was proposed to adapt the flood disaster risk prediction. T he method

was applied in the Poyang Lake Basin. The combination of qualitative and quantitative analysis of the flood risk system in the

Poyang Lake Basin can provide reference for the comprehensive evaluation of flood risk in the basin.
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Fig. 1 Comprehensive evaluation index system
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Tab.1 Values of mean random consistency index
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Tab.2 Corresponding gray description
and whitening weig ht function
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Fig.2 Comprehensive evaluation process
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Tab.3 Weights of comprehensive evaluation index es of

the flood disaster risk in the Poyang Lake Basin

H¥r 2 e 2 w EiFR Y= w)
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Tab.4 Index scores and gray weight vectors

v LK WAV A7)

! 1 2 3 4 5 Tl rij2 T3 Tij4
Vin 3 3 3.5 35 3 0.3748 0.4375 0.1875 0
Viiz 3.5 3 3.5 3.5 4 0.4468 0.4255 0.1276 0
Vijis 205 1.5 2 1.5 3 0.2531 0.3373 0.3133 0.0963
Vita 3.5 4 4 3.5 4 0.5327 0.4113 0.0560 0
Vijis 225 2 2.5 2.5 3 0.3426 0.3460 0.3114 0
Viie 225 2 3 2 3 0.2830 0.3774 0.3396 0
Vijiz 3.5 3.5 3 4 3.5 0.4468 0.4255 0.1277 0
Vioi 3 2 3 2.5 3.5 0.3000 0.4429 0.2571 0
Vin 4 4 3.5 3.5 4 0.5237 0.4113 0.0560 0
Viss 3 2 25 2 2.5 0.2728 0.3636 0.3636 0
Vipa 4 4 3.5 4 4 0.5653 0.4058 0.0289 0
Vios 3 3 25 3 3.5 0.3723 0.4088 0.2189 0
Visi 3 3.5 3.5 3 0.4215 0.4298 0.1487 0
Vi 3.5 35 3 4 0.4737 0.4211 0.1052 0
Viss 3 3 3 3.5 3.5 0.3750 0.4375 0.1875 0
Viza 4 4 3 4 3.5 0.4737 0.4402 0.0861 0
Viss 2 2 1.5 25 3 0.2598 0.3150 0.3779 0.0473
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Tab.5 Calculation results of
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