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Drought risk analysis model based on confidence interval estimation of connection number set pair potential /
ZHOU Rongxing'*, JIN Juliang'*, CUI Yi'?, ZHOU Liangguang'*, ZHOU Yuliang'*, BAI Xia'?, ZHANG Yuliang'?
(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Water Resources and
Environmental Systems Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: To solve the problem that existing set pair potential methods hardly reflect the uncertainty of connection number,
it was proposed to regard the subtraction set pair potential of ternary connection number as a random variable obeying a
normal distribution, with the confidence interval at 95% confidence level used to reflect the uncertainty, and a drought risk
analysis model based on confidence interval estimation of connection number set pair potential was established. Suzhou City
was used as an example to verify the model, and the drought risk evaluation results of Suzhou City with the proposed model
are consistent with those of subtraction set pair potential and semi-partial subtraction set pair potential methods,
demonstrating that the drought risk analysis model based on the confidence interval estimation of connection number set pair
potentials is reasonable and effective. The evaluation result obtained with this model is not a value, but a confidence
probability interval, which provides more information on the reliability of the evaluation result, and can better reflect the
actual situation of drought risk comprehensively affected by a variety of uncertainties. The proposed model in this study has
application prospect in uncertainty analysis and evaluation problems of water resources protection systems.
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Fig.1 Drought risk evaluation index system for Suzhou City
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Table 1 Mathematical expectation and confidence interval at 95% confidence level for connection number set pair potential

of drought risk assessment samples in Suzhou City from 2007 to 2017

AEG a b c X gy A X 8 A X ] SCHR[20 TR S5
2007 4F 0.288 0.363 0.349 -0.083 ( -0.170, 0.001) 2.061
2008 4F 0.236 0.385 0.379 -0.198 (-0.293, -0.101) 2. 140
2009 4 0.216 0.399 0.385 -0.236 (-0.342,-0.135) 2.169
2010 4F 0.190 0.388 0.422 -0.322 (-0.419, -0.226) 2.231
2011 4 0.225 0.392 0.383 -0.220 (-0.320, -0.118) 2.157
2012 & 0.232 0.393 0.375 -0.199 (-0.303, -0.100) 2.143
2013 4F 0.258 0.395 0.347 -0.124 (-0.226,-0.026) 2.089
2014 4F 0.239 0.408 0.353 -0.161 (-0.270, -0.054) 2.114
2015 4 0.241 0.407 0.352 -0.156 (-0.265,-0.049) 2.109
2016 & 0.289 0.401 0.310 -0.029 (-0.136, -0.078) 2.019
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Fig.2 Mathematical expectation and confidence interval
at 95% confidence level of drought risk
evaluation grade in Suzhou City
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