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Index system of comprehensive risk assessment for groundwater environment
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Table 2 Standard of risk grades and risk importance grades

and their triangular fuzzy numbers
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3 3
Table 3 Risk grades and risk importance grades of evaluation indexes of three cities estimated by experts
i J A A B B C C
EoXy WG j R wG R
Xipy 9 7 10 6 11 0. 40 0.072
Xin 9 9 10 7 10 0.30 0. 054
X 9 9 8 10 7 10 0.30 0. 054
Xia) 10 8 9 10 8 9 0.40 0.072
Xin 3 7 3 11 2 11 0. 60 0.108
X 8 9 8 9 7 10 0.35 0.042
X i3 6 8 7 9 5 10 0.30 0.036
Xiss 10 7 9 9 6 9 0.35 0.042
Xy 10 9 9 11 6 10 0.30 0.036
Xip 9 9 10 9 6 9 0.20 0.024
X 10 8 9 10 5 10 0.20 0.024
Xy 9 7 7 9 5 9 0.30 0.036
Xon 7 9 7 11 7 9 0.40 0. 048
Xoi 8 9 9 10 7 9 0.25 0.030
Xoi3 7 9 6 9 7 9 0.35 0.042
X 9 8 8 10 8 10 0.45 0.036
X 8 7 9 9 9 10 0.30 0.024
Xos 10 8 9 10 8 9 0.25 0. 020
Xo3y 8 8 6 10 7 10 0.55 0. 066
Xos 9 9 7 11 6 11 0.45 0. 054
Xogy 9 7 7 10 5 10 0.45 0.036
Xosn 8 8 6 11 6 10 0.30 0.024
Xogs 9 7 7 10 7 10 0.25 0.020
SSTFN)
3) ARA — SSTFN :
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B 31112
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0.557 o
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Comprehensive Risk Assessment Method for Groundwater Environment
System Based on Stochastic Simulation and Triangular Fuzzy Numbers

JIN Judiang' LIU Li' WANG Ming-wu' LI Ru<hong® ZHOU Yudiang'

(1. School of Civil Engineering Hefei University of Technology Hefei Anhui 230009 China; 2. School of Resources
and Environmental Engineering Hefei University of Technology Hefei Anhui 23000 China)

Abstract: Influenced by the changes in natural conditions and human activities groundwater vulnerability as—
sessment focusing on the vulnerability evaluation inherent to the hydrogeology has reached a new phase of inte—
grated risk assessment by taking into account the pollution caused by human activities its negative effects on wa—
ter environment as well as the index risk rank and risk importance of groundwater environment. To resolve the
problems of the impreciseness complex implementation and the real number resulted from the existing approa—
ches to quantitatively describe the risk grade and importance of groundwater environment system a aggregative
risk assessment method for groundwater environment system was established using Stochastic Simulation and Tri—
angular Fuzzy Numbers (ARA-SSTFN). Based on an overall consideration of the hydrogeology and human activi—
ty factors the proposed model transforms the operations between triangular fuzzy numbers and its functions into
the conventional operations of real numbers by using stochastic simulation methods to generate triangular num—
bers. The result shows that the ARA-SSTFN expressed by the confidence intervals provides more reliable infor—
mation on the evaluation results than the current conventional approaches and can reflect the actual conditions of
the comprehensive risk assessment for groundwater environment system affected by various uncertain factors com—
prehensively. It is also indicated that the ARA-SSTFN has a clear concept a simple implementation and it is
sufficiently general to be applicable to the comprehensive risk assessment in various resources and environment
systems (e. g. water resources water environments and water disasters) as a result of comprehensive effects of

many uncertain factors such as randomness fuzziness and inexact data.

Key words: groundwater environment; system vulnerability; comprehensive risk assessment; triangular fuzzy

numbers; Monte-Carlo method



