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Assessment of vulnerability to flood disasters based on emergy theory
WU Zening, SHEN Y anxia, WANG Huiliang
(S chool of Water Conservancy and E nvironment Engineering, Zhengz hou University, Zhengz hou 450001, China)

Abstract: On the basis of the rainstorm and flood data of Zhengzhou in 2015, we applied the emergy analysis method to evaluate
the regional vulnerability to flood disasters from the ecological perspective. The emergy was then considered as a normalized ba
sis. Based on the results of emergy evaluation and the emergy index representing the regional vulnerability to flood disasters, we
used the geographic information system ( GIS) to analyze the spatial difference of vulnerability to flood disasters in Zhengzhou.
Results showed that there were obvious differences in the spatial distribution of vulnerability to flood disasters. The vulnerabilt
ty of Xinmi was the highest and that of Xinzheng was the lowest.In a whole, the vulnerability to flood disasters in Zhengzhou
City tended to decrease from the middle to the periphery. Im proving the adaptability of the system effectively is the key to re
ducing the vulnerability.
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Fig. 1 The energy system of vulnerability to flood disasters
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Tab. 1 The energy flow interpretation of vulnerabiliy to flood disasters
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Fig.2 The administrative divisions of Zhengzh ou
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Tab.3 Exposure calculation results
fabx X AR W 7% PR T B BT kRl
RBRUHL AL m3 5.87 6.45 7.45 4.93 6. 16 4.77 6.85
FHEE/1020 s ¢ 2.67 3.67 4.23 2.80 3.50 2.71 3.89
4
Tab.4 Sensitivity calculation results
X B it ' Wt fie 8 . THH  fefE . BIRH  AE . i} AL ' SE fig (8 _ ﬁfz@rft'
[7im2 /106 sej /Jim? /105sej M/ Jim2 /109sej Hb/Jim2 /100 sej /Jim2 /109sej /Jim2 /10P sej /10% sej
WX 2033509 2.50 6393.45 3.86 39882.16 7.25 12013.52 1.35 6746.45 1.91 4815.10 1.30  2.27
AR 73605.24 9.05 16437.6  9.93 11598.49 2.11 11598.79 1.31 5663.30 1.61 7805.80 2.11 1.68
P 39895.21 4.91 17 803.11 10.76 8368.10 1.52 10978.25 1.24 2048.34 0.58 4108.09 1.11 1.45
JKRPATH 47306.36 5.82 8539.04 5.16 10290.45 1.87 10245.15 1.16 3906.39 1.11 666597 1.80  1.46
BT 45838.56  5.64  11442.24 6.92 7063.19 1.29 17979.57 2.03 2114.29 0.60 368.72 0.10  2.22
BT 50542.18  6.22  5890.72 3.57 9629.03 1.75 11006.63 1.24 4277.54 1.21 1500.25 0.41 1.54
BET 45956.01 0.57 23457.28 14.17 5806.00 1.05 13501.69 1.53 354509 1.01 138.51 0.37 1.73
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Tab.5 Calculation results of adaptability
X 5 )jMﬂiﬁlE A8 ' h‘)}%}fﬁﬁi’i gl . EE%”*F%% fie s W GDP A ' :ﬁrjﬁéﬁ
EAUNUTON 1102 sej  BEFEAEIN 11022 sej Bife /102 sej /1022 sej /102 sej
X 148 1.98 1 586. 38 3.71 1179.2 7.57 23 410. 04 1.50 2.95
R 52 0.70 2516.6 5.88 247.31 1.59 3891.13 0.25 2.91
T 50. 99 0. 68 1 064. 68 2.498 364. 06 2.34 5 583.32 0. 36 2.48
5 B T 45.24 0.61 1165.19 2.72 357.21 2.29 5514.92 0.35 2.46
BrE T 46. 26 0.62 1419.76 3.32 345.2 2.212 5592.72 0.36 2.58
BT 45.45 0.61 1557.6 3.64 344.6 2.21 6 837.3 0. 44 2. 69
FHEm 48.48 0. 65 1 464.72 3.42 310. 13 1.99 3 705.33 0.24 2.46
6
Tab. 6 Vulnerability assessment results of the districts in Zhengzhou
Eizga X hEE T 7K PH T BT P HHH
TELERLIA/ 1026 sej 1.82 1.32 1.15 0. 86 1.30 0.75 1.03
e g5 1t/ 102 7.71 5.78 5.85 5.92 8. 60 5.72 7.05
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Fig.3 Potential impact assessment results
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Fig.4 Vulnerability assessment results
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