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Study on Evaluation for Ecological Security of Cultivated Land
— A Case Study of Ning’an City in Heilongjiang Province

XU Hui, LEI Guo-ping. CUI Deng-pan, ZHAO Hong-bo

(College of Resources and Environment , Northeast Agricultural University » Harbin 150030, China)

Abstract: The ecological security of cultivated land is related to sustainable development and food security.
Ning’an City in Heilongjiang Province was chosen as study area in this paper. Evaluation index system which
affects cultivated land ecological security was constructed based on natural factors, economic factors and so-
cial factors. The optimal combination weighting method was used to determine index weights and multi-fac-
tor comprehensive evaluation method was adopted to quantitatively evaluate and analyze ecological security of
cultivated land in Ning’an City from 2000 to 2009. The results show that: the level of the cultivated land ec-
ological security in Ning’an City is the ‘U’-type development stage of the ‘relatively safe—sensitive—risk—
sensitive”, and the cultivated land ecological security degree is relatively low in general, among which the
cultivated land ecological security of Ning”an City was at a relatively safe state in 2000—2001; the cultivated
land ecological security was at a sensitive level in 2002 —2003; the cultivated land ecological security was at
the level of risk in 2004—2006; the cultivated land ecological security have a certain increase during 2007 —
2009, but still at a sensitive level. According to the analysis results, this paper proposes some related sug-
gestions to increase the level of ecological security of cultivated land of Ning”an City.

Key words: cultivated land ecological security; combination weighting method; evaluation index system;

multi-factor comprehensive evaluation model; Ning’an City
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Y2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
C, 0.022 0.088 0.477 0.749 0. 000 0.022 1. 000 0.218 0.190 0.229 0.122
C, 0. 044 1. 000 0.938 0. 620 0.467 0. 347 0.223 0.182 0.139 0.088 0. 000
C; 0.015 0. 850 0.342 0.641 0.103 1. 000 0. 585 0. 000 0.184 0. 684 0.953
C, 0.026 0.822 0.871 0.936 1. 000 0.904 0.892 0.924 0.924 0. 854 0. 000
C; 0.047 1. 000 0.918 0.872 0.790 0. 545 0.431 0.302 0.163 0.098 0. 000
Cs 0. 040 0.059 1. 000 0. 000 0.004 0.017 0.022 0.042 0.041 0.049 0.203
C; 0.123 0. 283 0. 236 0. 000 0.331 0. 425 0.622 0.496 1. 000 0. 945 0. 858
Cs 0. 066 0. 000 0.130 0.094 0. 265 0. 375 0. 459 0. 605 0.747 0. 866 1. 000
Cy 0.119 0.025 0.076 0. 000 0.083 0.224 0.272 0.410 0.562 0. 755 1. 000
Cio 0. 050 0. 000 0.128 0. 256 0.331 0. 357 0.374 0.425 0.500 0.932 1. 000
Cn 0.014 0.567 0. 000 0. 609 0. 607 0.598 0. 597 0.602 0.623 0. 809 1. 000
C 0. 040 0.690 1. 000 0.695 0.749 0. 450 0.472 0. 000 0.026 0. 498 0.081
Cis 0. 040 0.906 1. 000 0.774 0. 730 0. 746 0.576 0.509 0.435 0.273 0. 000
Cu 0.135 1. 000 0. 987 0. 887 0. 859 0. 686 0.642 0. 304 0.207 0.089 0. 000
Cis 0.023 1. 000 0. 000 1. 000 0.739 0.542 0.216 0. 150 0. 346 0.608 1. 000
Cis 0. 030 1. 000 0.819 0.653 0.546 0.426 0.324 0.278 0.171 0.083 0. 000
Cy; 0.009 0.277 0.185 0.123 0. 000 0.062 1. 000 0. 862 0.769 0.892 0.154
Cyg 0.049 0.000 0.066 0.247 0.709 0.519 0.677 0.766 0. 684 0.778 1. 000
Cio 0.108 0.116 0.138 0. 000 0.059 0.293 0.513 0.597 0. 640 0. 736 1. 000
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