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Abstract; The ecological security of cultivated land is related to sustainable development and food
security. Evaluation on cultivated land ecological security is a significant foundation for improving the
security of farmland ecosystems and sustainable use of cultivated land. The Changsha — Zhuzhou —
Xiangtan ( Chang — Zhu — Tan) region was chosen as study area. Fully considering the economical and
social environment development of Chang — Zhu — Tan region, the original PSR model was improved
according to characteristics of the study area. In the rule hierarchy of pressure, state and response,
totally 17 evaluation indexes were selected in light of resource environment and social economy, and then
the evaluation index system of ecological security assessment was fabricated. The index weight was
determined by combination weighting approach which combined the subjective ( analytic hierarchy
process ) with objective weighting method ( entropy method). The ecological security of cultivated land in
Chang — Zhu — Tan region from 2000 to 2012 was quantitatively evaluated and analyzed by the modified
PSR model. The results showed that during 2000 to 2012, the comprehensive index of ecological security
for cultivated land in Chang — Zhu — Tan region was gradually increased from 37.59 to 55.82, and the
level of ecological security was fluctuantly increased. The pressure index showed a decreased trend with
annual average of 6. 86% , which was decreased from 23. 37 to 4. 14; fluctuate increase in state index

was observed with annual average of 19. 63% ; the response index was increased from 4. 22 to 18. 12 with
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annual average of 27. 45% . In view of security level of cultivated land ecological security, the ecological
security of cultivated land in the area during 2000—2004 belonged to risk level, and that during 2005—
2011 was sensitivity level, but it was risen to good level in 2012. The main factors that affecting the
cultivated land ecological security in Chang — Zhu — Tan region were environmental quality index of
cultivated land, the first industrial output in proportion to GDP, agricultural mechanical power of unit
cultivated land, grain yield per unit of cultivated land, environmental protection investment in proportion
to GDP and afforestation area of current year. Temporal and spatial variabilities of cultivated land
ecological security were analyzed for every county in Chang — Zhu — Tan region. The associated
suggestions to intensify protection of cultivated land, consolidate rural land, improve agricultural
comprehensive production capacity, increase scientific and technological input in environmental protection
and improve the quality of cultivated land, strengthen ecological construction, were proposed to increase
the level of ecological security of cultivated land in Chang — Zhu — Tan region. Likewise, the local
government was appealed to pay extensive attention to the cultivated land ecological security, and should
take effective measures, such as working on comprehensive plan for land ecology and land use,
economizing the intensively-utilized cultivated land, realizing dynamical equilibrium of total cultivated
land, strengthening protection of cultivated land in quantity and quality, improving environment around
them and the level of ecological security of cultivated land. As so, the Chang — Zhu — Tan region was
possible to become a comprehensive reform pilot area, as well as a national resource-saving and
environment-friendly society.

Key words: Chang — Zhu — Tan region; cultivated land ecological security; combination weighting
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Fig.1 Sketch map of location in study area
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Tab.1 Evaluation index system of cultivated land ecological security in Chang — Zhu — Tan region
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Tab.2 Weight for evaluation index and index for comprehensive evaluation of cultivated land ecological security

in Chang — Zhu — Tan region

T S L RPN PRI

EALTE AN 2000 4F: 2002 4F 2004 4F 2006 4F: 2008 4 2010 4 2012 4
C, 2.21 6.18 4.19 0 0.1735 0.1737 0.229 1 0.361 1 0.4376 1
C, 7.33 7.29 7.31 0.676 0 0.884 1 0.796 6 0.409 4 0.3299 0.1465 0
C, 3.60 4.29 3.95 0.7942 0.739 4 0.501 1 0.3313 0.2939 0 0.981 6
C, 3.60 3.56 3.58 1 0.8709 0.683 8 0.444 8 0.3221 0 0.3012
Cs 4.22 5.13 4.67 1 0.869 3 0.744 2 0.5110 0.3609 0.0390 0
Cs 8.79 5.28 7.04 1 0.798 1 0.786 6 0.494 1 0.384 1 0.098 6 0
c, 4.88 4.76 4.82 0. 000 2 0.2495 0.5010 0.7952 0.7929 0.7305 0.999 1
Cq 4.67 5.54 5.10 0.903 3 0.7872 0.8326 0.5327 0 0.373 1 0.5190
Cy 7.51 8.51 8.01 0.000 1 0 0.000 1 0.000 1 1 0.000 1 0.798 8
Cio 9.72 8.71 9.21 0.5850 0 0.7118 1 0.618 4 0.8307 0.4422
C 10. 95 7.65 9. 30 0 0.1129 0.256 6 0. 466 2 0. 607 4 0.9386 1
Cp, 5.56 7.07 6.32 0 0.033 4 0.1020 0.2039 0.3774 0.6119 1
Cyy 3.73 5.74 4.73 0 0.1173 0.8700 0.680 8 1 0.3315 0.5409
Cp 7.56 4.37 5.97 0 0.1885 0.3921 0.4435 0.966 9 0.4705 0.877 6
Cis 4.62 4.20 4.41 0.3000 0.0239 0.5596 0.952 4 0.959 5 0.4472 0.3429
C 2.62 2.96 2.79 1 0.804 1 0.777 2 0.5043 0.4377 0.339 1 0
Cy 8.45 8.93 8.69 0 0.063 0 0.1393 0.1816 0.4329 0.676 6 1
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Tab.4 Evaluation results of cultivated land ecological security in Chang — Zhu — Tan region during 2000—2012

FEFR 2000 4 2001 4F 2002 4F 2003 4F 2004 4 2005 4 2006 4F 2007 4F 2008 4F 2009 4F 2010 4F 2011 4F 2012 4F
IR J146 %0 8.08 9.08 10. 11 9.36 8.53 6.26 5.26 5.19 5.09 2.80 2.91 5.29 3.06
e TESIES 15.29 1431 12.80  11.38 9.46 8.92 7.46 6. 86 5.54 3.26 0. 88 1.77 1. 08
JE 11854 23.37 23.38 22,91 20.74 17.99 15.18 12.72 12.05 10.63 6.06 3.78 7.06 4.14
TR EDR IR 4. 61 4.10 5.22 3.59 6. 66 6.25 6.55 8.91 10.43  12.22 9.43 10.64  13.86
SRR L 5.39 4.73 1.26 2.19 7.59 12.11  14.84 16.50 13.73 18.10 20.24 17.14 19.69
IRSFEEL 10. 00 8.83 6.48 5.78 14.25 18.36  21.39 25.40 24.16 30.32 29.67 27.77 33.55
IR N 85 1.44 1.95 1.79 4.16 9.14 10.96 10.43 13.75 15.10 12.78 9.52 9.89 9.44
e p e s 2.79 2. 64 2.79 2.91 3.38 2.56 2.98 3.61 4.98 3.51 6. 82 8.30 8. 69

] 1+ 8 4.22 4.60 4.58 7.07 12.51  13.52  13.41 17.36 20.08 16.29 16.34 18.20 18.12
ZEETREL 37.59  36.81 33.97 33.59 44.76 47.07 47.52 54.82 54.86 52.67 49.79 53.03 55.82
Sl IV \Y \4 v v m | | | | m | I
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security in Chang — Zhu — Tan region
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Tab.5 Temporal and spatial diversities of cultivated land ecological security level in Chang — Zhu — Tan region
from 2000 to 2012

FER A R AE R LR AR I V- SCEich R i Gl I
2000 4E 2002 4E 2004 4E 2006 4E 2008 4F 2010 4 2012 4F % AffAZE 2000 4 2006 4F 2012 4F

Kb 44.28  43.90 45.87 4591 48.39 53.56 56.08 26.65 @i FFX \% | 1

Kb 47.08 44.02 47.32 46.19 46.08 49.59 55.85 18.62 & X I m 1

Kb B A 47.81 43.64 48.76 48.93 51.88 53.37 53.20 11.26 HAFAEX I I mm
THH 39.18  42.89 46.48 48.66 50.94 50.73 53.03 35.35 e FFFIX v | |

W AT 44.68 43.19 51.42 52,35 51.32  52.04 54.03 20.92 1B FFFIX \% m Il
FRUNTRIX  51.15  48.43  48.91 49.74 51.13 54.94 60.95 19.15 &3 FFX I m 1

L7 SR 44.36  45.05 46.45 49.32 51.50 48.86 55.35 24.77 1@ FFX \% ] I

il 5 46.02 45.02 46.56 46.74 49.23 51.54 54.38 18.18 183 FFFIX I m I
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