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Fig. 1 Primary index system for agricultural drought
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Tab. 1 Weights and assessment grades of agricultural drought disaster vulnerability system

FHE EEL 2 P AER
B & AR (HAAL) E 55 LEr rf Egl 5
Aol A BE EL(TT A /km?) 0.101 0~0.02  0.02~0.04 0.04~0.06 0.06~0.08 >0.08
Hrith s £2 0.138 0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 >0. 4
K H IR E3 0.113 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 >0.8
EET IKFERIAE . B4 0. 109 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 >0.8
P 0.283 R IEELES 0.106  0.5~1.0 1.0~1.5 1.5~2.0 2.0~2.5 >2.5
Al GDP fiF i il E6 0. 098 0~0. 1 0.1~0.2 0.2~0.3 0.3~0.4 >0.4
A R AL GDP E7( J7J6/km? ) 0. 100 0~50 50~ 100 100~ 150 150~200 >200
TR LR 4L E8 0.112 >4 4~3 3~2 2~1 <1
PN HF AU IR £9(JT m®/hm?) 0. 123 >6.0 6.0~4.5 4.5~3.0 3.0~1.5 <l.5
A AL VI (hm?/ N) 0.139 <0.05 0.05~0.10 0.10~0.15 0.15~0.20  >0.20
AR Al JTIC GDP JHKE V2(m®/JiJ6) 0. 164 <600 600~1200 1200~1800 1800~2400 >2 400
W25 0.4 A W KR V3 (mP /) 0. 200 <120 120~240 240~360 360~480 >480
V) KRR K B V4A(m®/hm?) 0. 190 <1100 1100~2 100 2 100~3 100 3 100~4 100 >4 100
POV EIERE KB V5 (m®/JTo8)  0.165 <700 700~1300 1300~1900 1900~2 500 >2 500
+H4 F R: V6 (kg/hm? ) 0. 142 >6 000 6 000~5500 5500~5000 5000~4 500 <4 500
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B ED AR (AL E 55 g el g B
RE AL GDP A1(TE/N) 0. 100 >5000  5000~4 000 4 000~3 000 3 000~2000 <2 000
BARTTREZS A2(TT m®/km?) 0. 149 >28 28~21 21~14 14~7 <7
S FARHEME T A A3 0. 144 >0.5 0.5~0.4 0.4~0.3 0.3~0.2 <0.2
Algmm?z ) PRAETHFRAR A4 0. 132 >0.5 0.5~0.4 0.4~0.3 0.3~0.2 <0.2
Hmjfﬁ 0317 FIKHEWHE AS 0.138 >0. 56 0.56~0.42 0.42~0.28 0.28~0.14  <0.14
A S5 RO A A6(km?/ ) 0.113 >0. 08 0.08~0.06 0.06~0.04 0.04~0.02  <0.02
PN TE AR MBI T AT(kW/km?) 0. 107 >16 16~12 12~8 8~4 4~0
i T B S ) A8(KkW/km?)  0.117 >0.5 0.5~0.4 0.4~0.3 0.3~0.2 <0.2
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Tab.2 Comparison of assessment methods
TARUZ AR
4y B E5 5 TP 4y LA T
Ex En He Ex En He

2001 3.461 3.280 0.577 7 0.192 57 2007 2.802 2. 665 0.365 7 0. 121 90

2002 3.417 3.290 0.728 7 0.242 89 2008 3.010 2. 856 0.640 9 0.213 63

2003 3.330 3.301 0.520 4 0.173 48 2009 3.042 2.887 0.498 4 0.166 14

2004 3.062 2. 885 0.475 2 0. 158 40 2010 2.961 2.822 0.593 0 0. 197 68

2005 2.904 2. 686 0.379 1 0. 126 38 -y 3.099 3.057 0.610 6 0.203 54

2006 2.998 2.79%4 0.590 9 0. 196 96
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Fig. 5 Comprehensive assessment results of vulnerability of
agricultural drought system of Bengbu city in 2003

based on cloud similarity
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Comprehensive assessment of agricultural drought vulnerability based
on improved cloud similarity . a case study of Bengbu city

SONG Zhanzhi">?, JIANG Shangming®, JIN Juliang" *, ZHOU Yuliang"*, ZHANG Ming"
(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, Hefet 230009, China; 3. Key
Laboratory of Water Conservancy and Water Resources of Anhui Province, Anhui and Huaihe River Institute of
Hydraulic Research, Minisiry of Water Resources, Bengbu 233000, China; 4. College of Civil Engineering and
Architecture, Anhui Polytechnic University, Wuhu 241000, China)

Abstract; The agricultural drought causes crop damage and failures, which in turn can also lead to food shortage
problems and even famine. Drought risk is composed of the risk of disaster causing factor and vulnerability of
disaster-bearing body, in short, it is not easy to control the risk factors and disaster risk only by reducing the
vulnerability of disaster-bearing body. Therefore, it is of great significance to assess the vulnerability of the
agricultural drought system in the agricultural drought risk management. Bengbu city is a big agricultural city in
Anhui Province and even in China, with frequent droughts and serious drought damage. A vulnerability assessment
model on the basis of an improved cloud similarity is established to assess Bengbu city agricultural drought system
vulnerability according to the characteristics of the cloud model, and fully considering the uncertainty existing in the
assessment process; and analyses are made through three digital features: expectation, entropy and the hyper
entropy, providing a simple and effective method for quantitative analysis of the uncertainty of the agricultural
drought system. The assessment results show that the expectation calculated by the comprehensive assessment
method and based on the improved cloud similarity is the same as the result of a fuzzy comprehensive assessment. At
the same time, there are two parameters; the entropy and the hyper entropy, reflecting the uncertainty including
possible range of values, dispersion degree and stability; and the uncertainty of vulnerability and risk can be fully

considered, which can provide a strong basis for drought risk regulation, control and management.

Key words: agricultural drought system; vulnerability assessment; cloud model; cloud similarity; Bengbu city



