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Analysis of Land Ecological Safety Evaluation of Harbin City Based
on Principal Component Analysis
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(1. College of Resources and Environment , Northeast Agricultural University ,

Harbin 150030, China; 2. Shenyang Bureau of State Land Supervision, Shenyang 110136, China)

Abstract: Land ecological security is relation to the overall regional ecological environment sustainable devel-
opment. Evaluation index system has been constructed according to Harbin City land resources situation,
from three aspects including nature, economy, and society by selecting 21 indices which have close relation
with land ecological security. Land ecological security situation of Harbin City from 2001 to 2008 was ana-
lyzed by using the principal component analysis method, safety threshold was set and preliminary discussed
finally. The results of the study show that land ecological security situation of Harbin City is at the trend of
degressive fluctuations from 2001 to 2008, but overall is at a safety level. Specific land ecological security
changes of Harbin City can be divided into several levels: at a security level before 2002; the land ecological
security was in the inflection point in 2003, and then safety levels have been going down to 2007, during this
period, although the level performed a little rise in 2005, the general trend is degressive; the security level
was somewhat better until 2008. Land ecological levels had been in a wave state and had insecure trend in re-
cent years.
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2 2001—2008
2001 2002 2003 2004 2005 2006 2007 2008
D, 0.03 0. 00 0.03 1.00 0.71 0.92 0. 89 0.88
D, 0. 00 0.12 1.00 0.37 0.43 0.52 0.61 0.69
D, 0.01 0. 00 0. 04 1.00 0.75 0.96 0. 96 0.96
D, 1.00 1. 00 1.00 0.02 0. 00 0. 00 0. 00 0.00
D; 0.87 1. 00 0.97 0. 00 0.18 0.24 0.51 0.55
Ds 1.00 0.78 0.66 0.33 0. 40 0.57 0.21 0. 00
D, 0. 00 1. 00 0.19 0.19 0. 30 0. 04 0. 24 0.56
Dy 0. 00 0.07 0. 14 0.28 0.41 0.56 0.75 1. 00
D, 0. 00 0.22 1.00 0.08 0.02 0.01 0.26 0.33
Dy, 0.10 0.27 0. 30 0. 00 0.18 0.62 0.86 1. 00
Dy, 1.00 0. 84 0.87 0.76 0.82 0.89 0.37 0. 00
Dy 1.00 0.78 0.63 0.63 0.75 0.13 0. 24 0. 00
D, 0.12 0.46 0.69 0. 00 0. 80 0.46 0.53 1. 00
Dy 0.39 0. 40 0. 00 0.70 0.71 0.99 1. 00 0.98
D 0. 44 0.29 0.53 0.59 1. 00 0.71 0. 00 0.03
D, 1.00 0. 80 0.70 0. 40 0.30 0. 20 0.10 0. 00
Dy, 0.96 0.93 1. 00 0.81 0.11 0. 00 0.31 0.36
D 0.52 0.92 1.00 0.92 0. 94 0. 00 0.10 1. 00
Dy 0.53 1. 00 0.75 0.86 0.88 0. 00 0.58 0.89
Dy, 0.89 0. 94 0.92 0.97 0. 89 0. 69 0. 00 1. 00
D, 0.76 0. 89 0.76 0. 74 0.78 0.46 1. 00 0. 00
’ F,=>F, « 2)
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sk 51 1—5
’ (j—1—8 ; (1H—(2)
) C 5.
. . . . X
’ F, F, F, F, F,
' D, 0.99 0.03 0.11 0.01 —0.06
o D —0.98 —0.04 —0.13 —0.02 0.02
. D, —0.98 —0.08 —0.14 0.01 0. 04
. . Dy 0. 90 0.30 0.10 —0.24 —0.17
D; 0.89  —0.40 0.07 0.15 0.05
° D, —0.84 —0.36 —0.26 —0.28 0.14
> D; 0.84 0.36 —0.25 —0.31 —0.09
C 3, Dy, 0.76 0.07 0.40 0.00 —0.26
3.2.3 SPSS Dy —0.75 —0.53 —0.10 0.23 0.29
Dy 0.61 0.51 0.28 —0.33 —0.34
’ D,  —0.07 0.93 —0.09 —0.05 0.08
’ D ° D, —0.37 —0.78 —0.26 0.29 0.31
Fy=p; «m; (D Dy, 0.52 0.71  —0.26 —0.23 —0.22
.F; j shy—  J i Dy, 0.09 —0.10 0.97 0.06 —0.11
o, ; Dy 0.19 0.24 0. 90 0. 20 0.22
D, 0.17  —0.47 0.66  —0.16 0.16
’ D, —0.24 —0.09 —0.06 0.95 0.11
’ SPSS D, 0.39 —0.13 0.17 0.88  —0.04
C 4, D, —0.19 —0.34 0.17 0. 55 0. 50
D, 0.31 0.16 —0.04 —0.11 —0.88
(2) Dy 0.29 0.50 0.52  —0.10 0. 60
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4
% % (D . o
F 8.32 39. 62 39. 62
F, 3.75 17. 84 57.46 (GB5804-92)
F, 3.11 14. 80 72.25 ,
Fl 2 63 1254 8179 (GB9137-88) (GB4285-89) .,
F, 1.97 9.38 94.18 (GB8978-96)
3.3 (2)
: ’ £ (3)
C 6), ‘
5 2001—2008
F, E, F, E, F,
2001 0.5305 0. 2744 0.2692 —0.1604 0.0230 0.2810
2002 0.4858 —0. 0385 0.8062 —0. 0886 —0.0513 0. 2890
2003 0.4927 0. 3690 0.5165 0.9039 —0.0063 0.4503
2004 —0.3714 0.6048 0. 8250 —0. 0507 —0. 3631 0.0424
2005 —0.3075 0. 6486 0.7047 0.1984 0.0259 0.0942
2006 —0. 2275 0.3705 —0.1542 0.1116 0.2711 —0.0075
2007 —0.2796 —0.2725 0.2341 0.2995 —0.5382 —0.1377
2008 —0. 2891 —0.1764 0.7725 0.3247 0.5312 0.0589
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