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Study on Early-warning of Cultivated Land Ecological Security in Xinzheng City
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Abstract: Early warning of cultivated land ecological security is greatly helpful for the cultivated land ecological
security situation and food security. Taking the major grain-producing area of Xinzheng City in He'nan Province as
the research object, we constructed an evaluation index system of cultivated land ecological security early-warning by
employing the Pressure-State-Response (P-S-R) conceptual framework model and Ecological-Environment-Economy-
Society (E-F-E-S) framework model. Introducing variable weight theory to determine the weights of all rating indices,
the early-warning level of cultivated land ecological from 2001 to 2010 in Xinzheng City of He'nan Province
was calculated based on improved matter-element extension model, and concluded main obstruction factors
which were relevant with cultivated land ecological security by using disorder degree model. The results indicated that
the overall level of cultivated land ecological security presented an upward trend from ‘early warning’ to ‘relative
security” in Xinzheng City from 2001 to 2010. The early-warning values of cultivated land ecological secutrity
was appeared to the downward trend from 2009 to 2010 although level characterized as ‘relative security’.
The key obstacles for further improvement of cultivated land ecological security of Xinzheng City included
fertilizer load per unit of cultivated land, the multiple cropping index of cultivated land, per capita output of
grain, urbanization, land reclamation rate, population growth rate, per capita possession of water resources,
mulch load per unit of cultivated land, the proportion of the tertiary industry in the gross domestic product, the
proportion of the agricultural economy, the proportion of unused land. These factors are the focus to be improved in
terms of cultivated land ecological security of Xinzheng City in the future.

Keywords: cultivated land ecological security; obstacle degree; matter-element extension model; Xinzheng City
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e T W T 0 F) A DR 8 8 8 i 0 o A 25 22 T 4 I
THENE 2 TR 2009 4R BU/NIE T R . i, e
TR R T = Al b8 A 8 4 A v 2% T S

TR A 255 A T I A9 TR 0 An N AR T K B Y
Bl NS AR AR B LN H H AR R
DA A 24 A I M JE 114 775 e 45 45 o R T RE 2 52 1 O B
TR S T B0 s A 252 A 41 v B 2 5 SO A A
RPUEAFHA TR 5 IR 3 % 0 SR B B
 BRVR A R A5 L LA IR G L 4R R R AN 2
Mg 8 S BRI BAR AL A [R] I R TE B 3t 2R 252 4
2.2 RBEHBETFISE

iz Y BT B ABE TR0 L 5 1 S R T B 2 25 2 4 T
WERARZ BRI (R )RR 2 R fi B2 (3% 5) IR AT
ot BB T A A 2 2 A U Y 2 BERREAGIA T (R 6)

x4 FATHHEESREREEGEIERSEFERERERS
B fir 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
- T2 48 i Uy Voy Vyg Urg Va1 Vos Vag vy 13 Vyy ) Va7 Vg Vag Vg
I B J 4,80 4,70 4,54 4,42 4,31 4,30 4,29 4,28 4,24 4,20 4,13 4,11 4,05 4,04 4,00
200 fEEan v Vg o Ugg Vs Vg w1 o V13 g Vg7 n vg Vg Vs
% 15 4,74 4,57 4,45 4, 36 4,32 1,28 4,23 4,22 4,17 4,12 4,10 4,06 4,03 3.98 3.96
200 g vy o Vg2 Vs I U3 o, Uy Va1 Vg7 g v Vs s o
I 5 i 4,75 4,65 4,37 4,31 4,27 4,26 4,21 4.19 4,18 4,16 4,05 4,03 4,01 4.01 3.96
- FE T U Upa Vg vy Vi vy v13 V6 V31 n Y9 ) g Uy Vg
e 4,62 4,47 4,29 4,21 4,19 4,15 4,15 4,11 4,10 4,09 4,02 3.90 3.88 3.8 3.84
2005 i v o Uzg 2 o U1 N o 8 vz v v V23 Uz N
% 15 4,82 4,70 4,58 4,51 4,48 4,30 4,26 4,25 4,16 4,12 4,04 4,04 4,01 4,00 3.90
2006 i vy Vg Va7 vy g Vs U1 U1z V6 o Uga s s U3 v
I i i 4,70 4,60 4,58 4,51 4.32 4,24 4,21 4.16 4,15 4,14 4,08 4,06 4,05 3.94 3.93
2007 FE 2R v v Vg Uy V31 U2 s o 3 o7 Vg ) g Vi Uzy
e i 5.13 5.13 5.12 5. 04 4,62 4,56 4,55 4,50 4,45 4,43 4.28 4,27 4.20 4,16 4,15
2008 S0 vg v g U1 V1 U3 n o v o Vg v g Vs Va4
15 5.24 4,89 4,84 4,74 4,70 1,58 4,57 4,49 4,43 4,37 4,36 4,36 4,27 4,23 4,22
2000 g o vg U3 U1 V1 y s s Va4 o v g Vs Vg U6
I ik i 5. 11 5. 11 4,62 4,61 4,61 4,53 4.32 4,31 4,26 4,24 4,23 4,22 4,10 4,09 3.92
2010 FE 2R o7 v U3 u3 V1 Ua v s Vs Vg ) o U6 s Uig
e 5. 54 5.93 5.10 5.09 5.05 4,89 4,84 4.71 4,70 4,59 4.57 4,32 4.16 4,11 3.95
RS FATHBESTETMENENEIERERE
1 = R Ll P s R
xS OWE g s SR N 280 S SR = R 28 S
2001 7.42 12.38 9.09 9.93 6.93 8.06 8.31 11.68 8.62 2.96 12.44 2.18 38.82 34.98 26. 20
2002 7.75 12.32 9.26 9.42 6.77 8.14 8.30 12.02 6.68 4.32 12.36 2.65 38.75 35.24 26.01
2003 7.24 12.29 8.73 9.54 6.71 9.60 8.47 12.21 7.22 2.93 12.43 2.64 37.81 36.98 25.21
2004 8.20 11.92 9.49 9.66 6.46 9.67 7.76 11.47 7.30 3.53 12.29 2.27 39.27 35.35 25.39
2005 8.28 12.43 7.38 9.79 6.61 10.21 7.39 11.87 7.44 3.66 13.07 1.87 37.88 36.08 26.04
2006 8.27 12.25 9.76 9.67 5.52 10.02 6.31 10.80 7.19 4.24 13.10 2.88 39.95 32.64 27.41
2007 8.73 13.49 9.55 10.54 5.97 11.33 5.20 9.52 7.17 0.79 14.44 3.28 42.30 32.03 25.67
2008 8.94 13.20 9.64 10.65 6.16 11.67 5.24 9.08 8.46 0.81 12.14 4.01 42.43 32.15 25.42
2009 8.88 12.63 10.63 10.24 5.99 11.65 4.72 8.44 8.57 3.80 10.92 3.53 42.38 30. 79 26. 83
2010 9.52 13.66 9.50 10.03 6.47 12.44 4.59 8.34 8.22 0.67 9.96 6.59 42.71 31. 84 25.45
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2.2.2 F/AREREARATSH  BK4ME6 M,
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U1 » BB X R LT 25 R s,
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BF M A= 25 48 4 f RIW B IR 1 Bk b B2 R 38 8L v s A
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Vss » N3 GDP g Al b 355 Ak 0 A FH 98 o, 3 30 14 45
FAME . BT RRANBFELBA v AY GDP vy,
Hb,2008—2010 4 i & Fh 48 5L v s AR B 7 5
Vo1 s PR TT AR v BF ML R R vy, AT AR K R
v s NEIR GRG0, Hiu 359 1 A ) 3 8 g, 25 =
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A BRAT SR LA i 0 R B8 35 Y K 8 VR K I R R
I 18Ry 4 T B b A S 2 A ) R E R R K
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20092010 4F 4k M A 2528 42 1R 1 36 B 1 B il 45 Tl
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