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Regional Agricultural Drought Vulnerability Evaluation Based on
the Modified Quaternary Semi — Partial Subtraction

JIN Juliang'*, CHEN Hao', CUI Yi'*, LIU Ling', ZHOU Yuliang'*>, WU Chengguo'"*
(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: In order to enhance the reliability and rationality of drought vulnerability evaluation results, the mi-
gration motion information among various components in the contact number system structure is mined from the mi-
cro level, and the mobility matrix of quaternary contact number is constructed according to the semi — partial contact
number idea. In this way, the transformation of adjacent and separated contact number components in the system is
realized. Furthermore, the corrected contact number components are substituted into the quaternary semi — partial
subtraction set pair potential, and the revised quaternary semi — partial subtraction set pair potential is obtained. In
addition, this method is applied to the agricultural drought vulnerability assessment in Bengbu City. The results
show that the quaternary semi — partial subtraction method set pair potential values before and after correction are
consistent with the evaluation results of agricultural drought vulnerability and its subsystems in Bengbu City. Moreo-
ver, the variation range of corrected subtraction set pair potential is smaller, the sensitivity is higher, and the re-
sults are more robust. Therefore, the change trend of set pair system vulnerability assessment is more accurate and
reliable reflected by the method proposed in this study, and it has the prospect of application.

Keywords : agricultural drought; vulnerability assessment; quaternary semi — partial subtraction set pair po-
tential ; contact number component; mobility matrix
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Based on the Combination of Game Theory and Weighted
Matter — Element Extension Model Study on Waterlogging
Resilience Assessment of Metro Stations

ZHU Lianbo', WANG Shidi', LIN Lingna', XU Xiaojin®, SHI Zhenqun’
(1. School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215009, China;
2. Yangzhou Transportation Industry Group, Yangzhou 225000, China;
3. Hangzhou Water Engineering Construction Co. , Lid. , Hangzhou 311400, China)

Abstract: With the rapid development of construction of city subway in our country, the problem of waterlog-
ging is more and more serious in subway station. Although domestic and foreign scholars have conducted a large
number of studies on the subway waterlogging problem, there are few studies on the waterlogging resistance level of
subway stations from the perspective of toughness. According to the research status and research results at home and
abroad, the evaluation index system of flood resistance toughness of subway stations is established. The system in-
cludes three first — level indexes of personnel management, materials and equipment, and environment, and 18 cor-
responding second — level indexes. The toughness index weights are determined based on the game theory combina-
tion weighting method which combines the sequential relation analysis method and entropy weight method. By
means of extension evaluation method, the evaluation object is matter — element, and the evaluation model of flood
resistance toughness of subway station based on the game theory combination weight matter — element extension
model is established. According to the evaluation results, the flood resistance grade of subway station is deter-
mined. Taking Xintang Station of Guangzhou Metro Line 13 as an example, the evaluation results show that the
flood resistance toughness of this station is level IV, which is basically consistent with the actual situation, proving
the applicability and scientificity of the evaluation model.

Keywords: metro stations; game theory combination weighting; matter — element extension model; assess-
ment of waterlogging resilience





