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Evaluation and Diagnosis of Agricultural Drought Vulnerability Based on
Grey Correlation and Connection Number Coupling

JIN Juliang'*, ZHANG Haoyu'?, CHEN Menglu'*, CUI Yi’ and NING Shaowei'
(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; 3. State Key
Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: The assessment and diagnosis of agricultural drought vulnerability is the key to control of regional
agricultural drought risk scientifically. Meanwhile, it plays an important role in the practices of regional agricultural
drought risk control. To quantitatively evaluate the regional agricultural drought vulnerability and identify the main
indicators which affect the vulnerability changes, a regional agricultural drought vulnerability evaluation model
based on grey correlation and connection number is established by improving the calculation method of the differ-
ence coefficient 1. Furthermore, a method for regional agricultural drought vulnerability diagnosis based on five-var-
iables set pair potential is proposed to identify the main influence factors. The results show that the evaluation grade
of regional agricultural drought vulnerability in Bengbu City had been improved from the grades which is greater
than 3 to the grade 3, it reflected that the ability of agricultural system to carry drought disaster had been improved
from 2001 to 2010. The main indicators which affect the agricultural drought vulnerability in Bengbu City were per
capita income of farmers, agricultural machinery power per unit cultivated area, water consumption of per ten thou-
sand yuan GDP and unit added value of agricultural water consumption. Moreover, the relationship between the u-
nit added value of agricultural water consumption and the agricultural drought vulnerability in Bengbu City was the
most significant. These results can provide a scientific foundation for the control of regional agricultural drought risk
and promote the quantitative study of agricultural drought risk.

Key words: agricultural drought risk ; drought vulnerability ; difference coefficient; grey correlation; connec-

tion number; five-variables set pair potential based on subtraction; evaluation; diagnosis



