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Assessment of Regional Agricultural Drought Vulnerability Based on
Five-element Semipartial Subtraction Set Pair Potential

JIN Juliang'®  KONG Lingru'®> CUI Yi'? ZHOU Rongxing'?> CHEN Menglu'® 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)

Abstract: The agricultural drought vulnerability dynamic assessment is of great significance for the
sustainable development of regional agriculture. In order to analyze the development trend of agricultural
drought vulnerability evaluation subsystem and indexes, and identify the main indexes that affect the
change of regional agricultural drought vulnerability, an adjoint function of connection number, which
was the five-element semipartial subtraction set pair potential was constructed. Then, a dynamic
evaluation model of regional agricultural drought vulnerability was established, application results of
Bengbu City showed that, in the agricultural drought vulnerability evaluation system of Bengbu City, the
overall trend of exposure subsystem from 2001 to 2010 was fluctuated between the symmetrical potential
and the partial inverse potential, and it was developed towards the reduction of set pair potential. The
agricultural drought vulnerability showed an increasing trend, the main index that had a great impact on
the vulnerability in Bengbu City was multiple cropping, and it displayed a trend to the inverse potential.
Furthermore , the development of damage sensitivity subsystem was fluctuated greatly, from 2001 to 2010,
it was gradually developed from the partial inverse potential to the partial identical potential, and the
evaluation results showed a positive trend. The decrease of unit added value for agricultural water
consumption made an obvious improvement of agricultural drought vulnerability in Bengbu City.

Moreover, in 2001—2009, the disaster prevention ability subsystem was in the partial inverse potential.

Wk H 4. 2020 — 12 -30 & [ H 9. 2021 —03 — 15

E£WMA: HEHEMAFAIRBE (2017YFC1502405) | [ 5 [ 48 B} 2 £ 4 51 H (52109009 51579060 ) % 8 44 F AR B2 B 4 0 A
(2108085QF254 2008085 ME158 ) il v e i35 45 He ARl 55 2 4 U %% 43 5 H (JZ2020HGQA0202 )

EER N &4 R (1966—) 93 #0821+, SRR G TAYIT, E-mail; JINJL66@ 126. com

BEIEE: AR (1990—) , 5, YHIil, i+, EZNFOR B R S LRPFS, E-mail: cuiyid007@ 163. com



%13

BA R A BT T IT BT A X B DX s ARl RGBT 341

After 2009, it was gradually changed to the symmetrical potential. Meanwhile, the vulnerability showed a

slow improvement trend, and the primary influence factors were water-saving irrigation rate and per capita

income of farmers. The research provided a scientific decision basis for improving the regional agricultural

drought disasters vulnerability, and also provided an effective way to deal with the multi-level problems of

complex systems.

Key words: agriculture drought; prevention and control of risk ; assessment of vulnerability ; five-element

semipartial subtraction set pair potential
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Tab.1 Connection number components, evaluation grades and five-element semipartial subtraction set pair potential

for each subsystem of agricultural drought vulnerability in Bengbu City

TRE Ay B BRI ﬁfu*%m‘%ﬁﬁﬂ
a by by b, ¢ X HAE A
2001 0.143 0. 201 0.221 0.225 0.210 3.16 -0.111 ) 4
2002 0.134 0.194 0. 240 0.238 0.194 3.16 -0.111 )
2003 0. 161 0.218 0.245 0.215 0. 161 3.00 0. 002 ) #4
2004 0.115 0.187 0.232 0. 247 0.219 3.27 -0. 184 ) 4
PUPE 2005 0.123 0.199 0.256 0.242 0.180 3.16 -0.107 ) 4
2006 0.114 0.188 0.251 0.251 0.196 3.23 -0.154 ) 4
2007 0.118 0.195 0.258 0.248 0. 181 3.18 ~0.120 iy #
2008 0.110 0.197 0.258 0. 249 0.186 3.20 -0.142 ) 4
2009 0.108 0.192 0.253 0.251 0.196 3.23 -0.161 ) 4
2010 0.103 0.179 0. 246 0.258 0.214 3.30 -0.204 &
2001 0. 066 0.180 0.279 0.282 0.193 3.36 -0.249 i JZ #4
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Fig.3 Agricultural drought vulnerability dynamic diagnosis and analysis results of main indicators from 2001 to 2010 in Bengbu City
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