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Risk assessment of flood resources utilization in water transfer project based on

combined weight and cloud model
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Abstract: The utilization of flood resources will produce benefits, but it will also bring risks. Therefore, it is necessary to study

the risk assessment of flood utilization so as to minimize the negative effects of flood resources utilization. W e identified the risk

factors of flood resources utilization in a w ater diversion project, and constructed an index system for risk assessment based on

three aspects: water storage projects, water conveyance projects, and water pumping projects. The subjective weight was calcur

lated by the analytic hierarchy process, and the objective weight w as calculated by the entropy weight method and the projection

pursuit method. T he cloud model was adopted to calculate the membership degree of the risk index. Then, the risk grade of flood

resources utilization can be obtained. The above method was applied to the Jiangsu Province segment of the East Route of the

Southr to- North Water T ransfer Project. The risks of flood resources utilization in wet, normal, and dry years were evaluated,

and the validity and applicability of the evaluation method were verified.
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Tab.1 Assessment criteria for risk rate of flood resources

utilization in water transfer project
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Tab.2 Assessment criteria for risk degree of flood resources

utilization in water transfer project
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Tab.3 Risk assessment criteria and grades for flood resour ces

utilization in water transfer project
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Fig. 1 Normal cloud and digital feature graph
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Tab.4 Rules for computing the digital features of the cloud model
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Fig.2  Flow chart of risk assessment for flood resources utilization
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Fig.3 Generalization of the Jiangsu segment of the East

Route of the Soutlrto- North Water Transfer Project
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Fig. 4 Risk assessment index system for flood resour ces
utilization in Jiangsu segment of the East Route

of Soutlr to- North Water Transfer Project
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Fig.5 Inflow frequency curve of water storage

project in flood season of wet years
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Fig. 6 Inflow frequency curve of water storage

project in flood season of normal years

5
Tab.5 Risk calculation results
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Tab.6 Weight calculation table for risk assessment
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Tab.7 Calculation table of risk membership of flood

resources utilization in wet years
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Fig.7 The index weight variation curve of different methods
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Tab. 8 Calculation table of risk membership of flood

resources utilization in normal years

f5hr Rl S
X 0 0 0 J &%

R A

WEEEW €, 5.78 0.0000 Q0001 0.9999 0.0000 0.0000 O

BRI €, 3.91 0.0000 Q7352 0.2648 0.0000 0.0000 O

zﬁzjf 3.44 0.0000 Q9692 0.0308 0.0000 0.0000 O
FIZH €, 4.28 0.0000 Q2920 0.7080 0.0000 0.0000 0
PG Cs 3,18 0.0000 Q9913 0. 0086 0.0000 0.0000 0
REJF € 2.59 0.0002 Q9992 0.0006 0.0000 0.0000 O
WEIEH €7 2.96 0.0000 Q 9968 0.0032 0.0000 0.0000 O
WRHYE Cs 3.98 0.0000 Q6528 0.3472 0.0000 0.0000 0
WtsE € 3.21 0.0000 Q9893 0.0107 0.0000 0.0000 O
XL, Co 1.38 0.1828 Q 8171 0. 0001 0. 0000 0.0000 O
MET UG €y 0.99 0.7788 Q2211 0.0000 0.0000 0.0000 N
R Cp 3,72 0.0000 0 8811 0. 1189 0.0000 0.0000 0
MG €3 2.50 0.0004 Q9991 0.0005 0.0000 0.0000 0
XILIZE s €y 3.38 0.0001 Q9772 0.0227 0.0000 0.0000 0

AN AR A B, ERAEHEHE T A
N SR FERR (A 5 1) 2 WL 1, 25 AR 0] IR i
TROINE ARRE, 2H A BCE 2 AR PR 0 ok B B
AU FRIRERE IR RS D A7 [ R Al (03 P

A7) TR AT 2% A TR kK B YRR G R T
REAF FERR) [ 2 KEE, AU K £ 6, 13 At
SO X AT K SR 2, BOKORIESR &, A REL

KX KEIR 63
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Tab.9 Calculation table of risk membership of flood

resources utilization in dry years

ET Rl W
fix 0 0 o 0 S

W Cy 4.01 0.0000 0.6287 0.3713 0.0000 0.0000 0

R 5

IET C,  3.15 0.0001 0.9925 0.0074 0.0000 0.0000 O

z%iﬁé}f 2.21 0.0015 0.9982 0.0003 0.0000 0.0000 0
HFIZT €y 3.45 0.0001 0.9641 0.0358 0.0000 0.0000 O
BPIT €5 2.66 0.0001 0.9991 0.0008 0.0000 0.0000 0
RAEF €5 2.14 0.0019 0.9979 0.0002 0. 0000 0.0000

HFEIEW C; 2.45 0.0004 0.9992 0.0004 0.0000 0.0000 0
MPHE Cs 3.30 0.0000 0.9825 0.0175 0.0000 0.0000 0
WPTE Co 2,64 0.0001 0.9990 0.0008 0.0000 0.0000 0
XIZAfE, Cho 1. 13 0.5632 0. 4368 0.0000 0.0000 0.0000 K
M3 €, 0.82 0.9220 0.0780 0.0000 0.0000 0.0000 N
RIS € 3.04 0.0001 0.9954 0.0046 0.0000 0.0000 0
M TG Ci3 2.01 0.0040 0.9958 0.0002 0.0000 0.0000 0
XLZES, €14 2.74 0.0001 0.9987 0.0012 0.0000 0.0000 0

10

Tab. 10 Risk assessment of flood resources utilization in the
East Route of Soutlr to North Water T ransfer Project in

different typical years

ot IR 4t
5 0 0 0 0o %
F/AKE  0.0213 0.4536  0.5243  0.0008 0.0000 0
FAKEE S 0.0371 0.7045  0.2584  0.0000 0.0000 0
K 0.0711 0.8762 0.0527 0.0000 0.0000 0
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IR UK B A, 3 B KA AR ORI, PO B A
PR, AR B RS AR o SRR H5 A [7) i 7R 42 1
PR BT ISR ARG, 45 TR S B, 0 o XU R 428,
0 R SRR I ) IR P4 i, [ B ) 2 DXL
LS TG, PRUE K BEIE M AT XU £ 7] 4% Y 9 o
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