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Land Ecological Security Evaluation Based on Principal Component Analysis

—Take Examples of 10 Provincial Cities in Shaanxi Province

DU Zhongchao, H AN Shen- shan
(College of tour and Resources, Environment, X ianyang Normal University, Xianyang, Shaanxi 712000, China)

Abstract: The PSR model is used for building index system consist of the 25 factors, which are from three
areas: the status quo of natural resources for the land, the socialeconomicatenvironmental pressure of the
land and the human impact, are closely related to the use of land resources. It’ s made by the principal com
ponent analysis that the quantitative researches on the land ecological security of Xi’ an, Tongchuan, Baoji,
Xianyang, Weinan, Yan’ an, H anzhong, Yulin, Ankang, Shangluo City etc. in Shaanxi Province. T he ana-
lytic results showed that Yan’ an and Yulin are good condition of the land ecological security; Hanzhong,
Ankang and Shangluo are warning state of land ecological security; Tongchuan and Baoji are the medium
warning state of the land ecological security; Xi’ an, Xianyang and Weinan are serious warning state of the
land ecological security. For the characteristics of the land ecological security status of the provincial cities,
the corresponding countermeasures and suggestions are proposed.

Keywords: land resources; ecological security; principal component analysis
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, , ( D: (D1); (Dz2);
, (Ds3); (Ds);
10 (Ds); (Ds);
; (D7) ;
, (Ds); (Do);
, (D) (D ); (D12);
(D)
1 (D14); (Dis);
1.1 (Dis); (Dv1);
10 (D1s); GDP( Dw);
, P—-S—R , (D); (D21 );
3 (D2);
(D23 ) :
; (D), (D2s)
1 10
D, 0.040 0. 100 0. 100 0. 080 0.120 0.190 0.090 0.290 0. 13 0. 080
D, 0.004 0. 026 0. 012 0. 025 0.014 0.108 0.007 0.028 0.0146 0. 003
D, 0.058 0. 214 0.271 0. 042 0.038 0.874 0.532 0.376 0.577 0. 598
D, 0.002 0. 080 0. 028 0. 005 0.011 0.509 0.015 0.452 0.0227 0. 054
Ds 0.003 0. 006 0. 009 0. 007 0.009 0.009 0.016 0.013 0.0071 0. 008
Ds”* 0.014 0. 023 0. 022 0.021 0.028 0.026 0.015 0.032 0.009 0.013
D;* 0.001 0. 002 0. 002 0. 001 0.001 0.003 0.002 0.003 0.002 0. 002
Dg* 0.001 0. 001 0.001 0. 001 0.001 0.001 0.002 0.002 0.003 0.001
Dy 0.013 0.011 0. 048 0. 028 0.033 0.037 0.038 0.079 0.032 0. 049
Do 4 797 3277 3920 4 437 3512 3430 3 702 2 237 3 125 2 960
Dy, 78.58 90.65 93.76 50.90 53.10 100.0 113.2 83. 26 112.6 115. 8
D" 5.05 2.92 2.82 8.53 42.24 0.92 2.57 2. 45 2.47 2. 80
Dy; 42.18 46.41 55.17 20.28 15.70 49. 75 73. 89 29. 50 72.37 73.89
Dy’ 7.340 2. 170 2. 040 4. 850 4.120 0.570 1.390 0.790 1.250 1. 240
Dis” 90. 86 95.77 69.89 81.63 78.90 74. 95 82. 57 70. 21 82.93 81.52
D" 3.860 5.270 2. 750 4. 650 4.560 1.480 2.700 1.750 2.710 3. 150
D" 90. 69 97.54 90. 15 86.48 86.51 97. 92 94. 66 93. 78 95.97 93.99
Dig 12.57 1. 787 2.292 4. 242 2.395 1.001 0.799 0.743 0.586 0.512
Do 1.586 0. 838 1. 107 0. 870 0.571 1.753 0.621 9.723 5.191 4.201
Da” 4.656 11.45 4. 530 4. 323 11.13 0.264 1.149 1.817 0.190 0. 244
Dy " 16. 788 0. 828 3. 968 7. 964 3.671 0.240 0.635 0.280 0.247 0. 495
D" 0.124 0.213 0. 154 0. 147 1.916 0.009 0.127 0.163 29.33 154.19
D" 0.001 0. 001 0. 002 0. 002 0.001 0.001 0.001 0.001 0.574 0. 599
Dy 95.60 99.20 96.50 95.10 85.90 74. 40 92.20 87. 50 81.2 57.7
Dys 84.78 33.64 36.40 72.67 11.33 74. 36 21.74 11.97 22.64 0. 84
o ax n @ :D1—Ds  hm? : Dy kg/ hm?; Dy —Dy. Dis Dir, D, Das % Dy /
hm?; Dis m/hm?% Dy /hm?; Djo /3 Dyp—Dy t/hm?; =400.62x% (0.35x% + 0. 21x% + 0.28 x +

0.11x  + 0.04x +0.01x )/
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[23] , ,
2
! % ! % ! % /%
’ 1 10. 552 42.208 42.208 8. 514 34.058 34.058
) 2 4.351 17.402 59.611 5.313 21.254 55.312
? 3 4.021 16.082 75.693 4.230 16.921 72.233
’ 10 4 2.290 9.161 84.854 2.837 11.347 83.580
( ) SPSS 5 1.379 5.516 90.370 1.698 6.790 90.370
130 6 0.937 3.749 94.119 — — —
21 7 0.711 2.844 96.963 — — —
8§—25
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Fi, F2, F3, Fa, Fs

(6) 10
. (1) —(5)
( 3)
3
3.1
10
( 3
3 10
- 2.133 0.503 0.127 - 0.266 - 0.654
0.431 - 0.248 0.141 - 1.087 - 0.232
- 0.299 0.218 -0.261 -0.480 - 0.012
- 1.218 - 0.549 0.006 - 0.331 - 0.487
0. 155 -2.48 - 0.377 0.650 - 0.485
0. 151 0.569 2.259 1. 350 0.637
0. 396 0.870 - 1.052 - 0.418 0.170
1.366 - 0.164 0.958 - 1.386 0.618
0. 591 0.975 - 0.848 0. 229 0.246
0. 560 0.314 - 0.952 1. 739 0.199
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, (- 2.133 0)
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0.150 8,
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: (- 0.549 0) (- 0.248 3)
(- 0. 164 3) ,
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(4
(- 1.38 5) (- 1. 086 7)
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