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Tab 2 The theoretical semivariagram of the ecological security index of the study area
Co C0+ C Ao Co/(C0+ C) R? RSS
Sph erical 0 0145 Q 1460 9422 00 0. 099 Q 721 4 3981-03
1989 Exponential 0 0132 Q 2554 10110 00 0. 052 Q 718 4 451E-03
Linear to sill O 0163 Q 1986 9418 00 0. 082 Q717 4 4621-03
Gaussian 0 0223 0 1076 2936 00 0. 207 Q0 748 3 979E-03
Sph erical 0 0211 Q0 0852 3858 00 0. 248 Q0 768 2 162E-03
1994 Exponential 0 0144 Q 0958 1903 00 0. 150 Q 747 2 364 E-03
Linear to sill 0 0325 Q 1650 9253 00 0. 197 Q 662 30147 E-03
Gaussian 0 0293 Q 0856 1905 00 0. 342 Q 738 2 440 E-03
Sph erical 0 0231 Q 0922 3328 00 0. 251 Q 655 4 125 E-03
1999 Exponential 0 0139 0 0938 1195 00 0. 148 Q 623 4 499 E-03
Linear to sill ~ Q 0430 Q 1680 9287 00 0. 256 Q 461 6 433 03
Gaussian 0 0326 0 0922 1623 00 0. 354 0 629 4 436 -03
2
2
, 1989~ 1999 R 1989 0. 0223
1999 0. 0231, (Co/(Co+ C)) 20 7%
251% (2, 2) 100k m ,
2
25% , ;
25% ~ 75% ; 75 %
26
1989 200 7%, 1994

24 8% 1999 25. 1% ,
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Tab 3 The grade of the ecological security index of the study area
1989
0 00~ 0 20 0 20~ 0 40 0 40~ 060 0 60~ O 80 O 80~ L 00
0 00~ O 20 39 13 13 04 32 61 15 22 0 00 70 37
0 20~ 0 40 17. 24 13 79 65 52 345 0 00 123 07
1999 0 40~ 0 60 5 41 270 32 43 59 46 0 00 -3393
0 60~ 0 80 1 05 1L 05 4 71 84 82 8 38 -4 02
0 80~ 1 00 0 00 0 00 1 85 12 96 85 19 - 12 00
s xij 1999 1989 s
1; 1999 1989

4 , 1989~ 1999 ,
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Tab 4 Ecological security indexes in different provinces

1989 0 847 0 785 0 74 0 809 0 746 0 757 O 741 0 7490 650 0 708 0 6750 687 0 575 0 5810 618 0 456 0 512
1994 0 837 0 7720 776 0 807 O 795 0 665 0 700 O 7030 584 0 729 0 6720 693 0 544 0 5590 638 O 418 O 493
1999 0 854 0 840 0 668 0 812 0 736 0 652 0 677 O 6790 601 0 681 0 6480 635 0 533 0 578 0 594 0 394 O 456
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The dynamic changes of ecological security in northern China

LI Yue chen"’
(1 College of Geographical Science, Key Laboratory of GIS Application,
ChongqingNormal U niversity, Chongqing 400047, China;
2 College of Resources and Environmental Science, Chongqing U niversity, Chongqing 400044, China)

Abstract: Regulation and rebuilding of landscape structure are the keys to redevelop there
gional safe ecological pattern. The ece-environment of the 13 provinces in northern China
is relatively fragile. In order to understand the ece-environment feedback mechanism and
seek a way to optimize landuse/ cover spatial pattern under ecological security, the tempo-
ral and spatial dynamic changes of the ecological security in northern China during the 1+
year period from 1989 to 1999 is analyzed based on the landscape ecology theoretic, sem+
variogram and GIS in this paper. The results show that:

(1) The ece-environmental quality in the study area showed an obvious decreasing
trend. The ece-environmental quality in the areas with high ecological security decreased
more slowly on the whole. The main reasons are that the ece-environment is better, flext
ble and steady. So it has higher capability to resist the outside disturbances.

(2) The level of ecological security in the east region was more secure than that in the
west and central regions. For each sub-region, the level of ecological security in Northwest
China was the lowest; Inner Mongolia was secondly; Shaanxi and Shanxi provinces that lie
in the Loess Plateau were in the third place; North China was higher than the above three
sub-regions; and the three provinces in Northeast China were the highest.

(3) The changes of the indexes of ecological security could be divided into three types:
Q1 he indexes of the level of ecological security increased firstly and then decreased, incle
ding Beijing, Liaoning, Shanxiand () inghai; @the indexes of the level of ecological secur+
ty decreased and then increased, including Heilongjiang, Jilin, Inner Mongolia, Ningxia;
Bthe indexes of the level of ecological security decreased continuously, including T ianjin,
Hebei, Shaanxi, Gansu, and Xinjiang. During the ten years, the levels of ecological secu
rity decreased at different speeds except Northeast China.

Key words: ecological security; dynamic changes; 13 provinces in northern China
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Fig.6  Spatial distribution of ecological security of the study area in 1989, 1994 and
1999 and the change of ecological security from 1989 to 1999



