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Fig.l Pre-warning index system of regional grain security
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Table 1 Original data of pre-warning index for grain security in Anhui province

Y G/t Colkg C3/10°hm? Co/% Cs/10°hm? Cs C1/%o Cy/10°hm®
2000 2472.00 393.76 5565.60 233 3197.00 86.50 7.64 4058.09
2001 2500.30 395.30 5298.80 21.2 3228.70 101.10 6.61 3768.63
2002 2765.00 434.13 5456.20 20.2 3263.80 99.80 6.03 3155.00
2003 2214.80 345.52 5404.90 15.8 3285.40 106.00 5.95 4816.25
2004 2743.00 424.55 5726.80 17.7 3303.50 137.90 6.12 1403.40
2005 2605.30 399.83 5988.10 15.3 3331.00 98.00 6.20 3184.50
2006 2853.71 432.84 6168.32 14.8 3347.27 102.70 6.30 1990.20
2007 2901.40 434.60 6477.81 14.3 3420.45 106.20 6.35 1942.40
2008 3023.30 448.49 6561.20 135 3454.00 105.70 6.45 1595.20
2009 3069.90 451.79 6605.60 12.8 3484.00 106.80 6.47 2614.79
2010 3080.50 451.22 6616.40 12.6 3519.78 111.33 6.75 2070.95
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Table2 Entropy weight of pre-warning index for regional food

security
Tk
e C C, (&) C Cs Cs C; Cy
LAY
gg{ 0.0976 0.0782 0.1862 0.2446 0.1558 0.0653 0.0662 0.1058
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Table 3 Pre-warning value of grain security in Anhui province in 2010

i K\ (v) K,(v)  K3() K',(v)  Ks()

ks
el -1.00000  -1.00000  -1.00000  -1.00000  0.00001
C 2099330  -0.99107  -0.98660  -0.97320  0.02680
Cs -1.00000  -1.00000  -1.00000  -1.00000  0.00001
Cs 0.00000  -1.00000  -1.00000  -1.00000  -1.00000
Cs -1.00000  -1.00000  -1.00000  -1.00000  0.00001
Ce 2036948  -0.14673 020768  -0.19488  -0.39616
C 2036608  -0.13420  0.18343 021105  -0.40829
Cs 0.02301  -0.02200  -0.51100  -0.67400  -0.75550

K,(R,) 20.56341  -0.78270  -0.78989  -0.85853  -0.37540
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Table 4 Grain security correlative degree and pre-warning value
degree in Anhui province (2000—2009)

Ef KR)  Ka(R)  KR)  KaR)  Ks(Ro) §§
2000 -0.44166  -0.55732  -0.68567 -0.71209 -0.46514 1
2001  -0.44166  -0.55732  -0.68567 -0.71209 -0.46514 1
2002 0.03449 -0.16542  -0.18664  -0.12487  -0.23580 |
2003  -0.14578  -0.27665 -0.61089  -0.74060  -0.69963 |
2004 0.06203 -0.00260  -0.00317  -0.00484  -0.00606 |
2005 -0.24865 -0.03509 -0.06864 -0.35764  -0.52248 11
2006  -0.29568  -0.19147  -0.30441 -0.28400  -0.48087 I
2007  -0.03263  -0.04458  -0.05553  -0.03875 0.14463 \%
2008 -0.36174  -0.61832  -0.70255 -0.64022  -0.31331 \%
2009 -0.13169 -0.16108 -0.17749  -0.18324 0.06873 \%
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Fig.2 Changes of grain total output and its security pre-warning
degree in Anhui province (2000—2010)
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Fig.3 Changes of grain disaster area and its security pre-warning
value in Anhui province (2000—2010)
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Regional grain security pre-warning based on entropy weight extension
decision model

(1. Institute of Rural Economy and Culture, Tongling University, Tongling 244000, China;

Lei Xunping'?, Wu Yang?, Ye Song?, Chen Zhaorong!, Wang Liang'

2. School of Economics and Management,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Evaluating grain security state quantitatively and determining the index weight objectively are important for

regional grain security. Considering the factors about grain supply and demand, an index system of grain security

pre-warning was established, and a regional grain security pre-warning model based on entropy weight and extensional

theory was built. The model was applied to the grain security pre-warning analysis of Anhui province in recent 11 years

(2000—2010). The results showed that the grain security situation could be divided into three states: heavy warning
(2000—2004), moderate warning (2000—2004) and security state (2007 —2010). The change of grain security degree of
pre-warning was consistent with the fluctuation of single pre-warning index, and comprehensive security degree

gradually increased. The model proposed improves the capacity of grain security pre-warning, quantitative evaluating

grain security state and gives a new way for implementing grain security supervision.

Key words: grain, decision making, models, grain security pre-warning, entropy weight, extension decision, security

degree



