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Ecological Security Assessments of Three Gorges Reservoir area in
Chongqing Based on Gray Relational Analysis

WEI Xing-ping'*
(1. College of Geography and Tourism,Key Laboratory of GIS Application , Chongqing Normal University .
Chongqing 400047, China; 2. School o f Geographic Science , Southwest University , Chongqing 400715, China)

Abstract: With the development of economic construction, people have higher requirements for the living en-
vironment. The paper took the Three Gorges reservoir area in Chongqing as an example and analyzed the eco-
security issues based on press-states-response model from 20 indicators with the gray relational analysis in the
gray system theory since 1997. Gray relational analysis made the results more reasonable because it used the
average value between entropy method and AHP as comprehensive weight value. The results showed that;
the ecological security of Three Gorges reservoir area in Chongqing was sick both 1997 and 1998, while it was
unhealthy state from 1999 to 2007. The situation of the resources environmental pressure was sick in 1997
and was unhealthy from 1998 to 2007. The situation of the resources environmental state was unhealthy in
1997, from 2001 to 2007 and was sick from 1998 to 2000. The situation of human enviroment response was
sick from 1997 to 2003 and was unhealthy in 2004 and was sub-healthy from 2005 to 2007. Therefore, eco-
logical security of the Three Gorges reservoir area in Chongqing approches to improve the poor living envi-
ronment, however, needs to take measures to improve better as soon as possible.
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1
/ 0.25 0.2 0.15 0.11 0.08
GDP( /) 1 3 5 8 12
/%o 5 4 3 2 0.8
GDP /% 25 40 55 65 75
10 16 22 28 32
20 30 40 50 60
60 100 140 180 200
/% 50 65 85 95 100
/m? 10 15 20 25 30
/m” 4 8 12 16 20
/m? 5 10 15 20 28
/% 40 35 30 25 20
/% 25 30 35 40 45
% 8 12 15 20 25
GDP % 0.5 1 1.5 2 2.5
GDP % 1 1.8 2.5 3.5 4
/ 100 300 600 900 1200
/ 5.6 9.8 15.7 21.2 27.8
/% 70 75 85 95 100
/% 60 70 80 90 100
2 (1997 )
AHP Wy AHP Wy
C1 0.0548 0. 0506 0. 0527 C11 0. 0397 0. 0502 0. 0450
C2 0.0615 0. 0503 0. 0559 C12 0.0417 0. 0485 0. 0451
C3 0. 0289 0. 0487 0. 0388 C13 0. 0360 0. 0499 0. 0430
C4 0.0763 0. 0499 0. 0631 Cl4 0. 0335 0. 0508 0. 0422
C5 0. 0633 0. 0507 0. 0570 C15 0. 0359 0. 0505 0. 0432
C6 0. 0903 0. 0497 0. 0700 C16 0. 0499 0. 0502 0. 0501
C7 0. 0360 0. 0506 0.0433 C17 0. 0537 0. 0484 0.0511
Cs 0. 0633 0. 0490 0. 0562 C18 0. 0560 0. 0502 0.0531
C9 0. 0648 0. 0490 0. 0569 C19 0. 0642 0. 0496 0. 0569
C10 0.0258 0. 0528 0. 039 C20 0. 0244 0. 0504 0.0374
20 , .5.3
ALitk)= | y'; (k) —2", (k) | (5)
Y, (B)={y;(1).y;(2) s y; D)} j=1,2,-+,20 .5.4
2) AmaX:maxmfx | v, (B)—2 i (k) | (6)
sy (k)— k Amianbinmkin | v/, (B)—2";(B) | 7
’ .5.5
1.5.2 | lip — Amint0.5X Amax o
1.,1(13):1,-1(4/3) 3) Ali(k)+0.5X Amax
.5.6 ( )
y’1<k>=% D Rli:ﬁilwkfli(k) (9
) A.B : Wy ( AHP



’ ’

o 2.5.1~2.5.6 , ( )

o , 3.
o 3 1997—2007

. 7857
. 7931
. 8085
L7779
. 7394
L7429
. 7364
. 7364
. 7381
. 7646
. 8005

. 7338
. 7433
L7541
L7167 0.6589
L7024 0.6743

0.6868
0
0
0
0
. 6918 0.6315
0
0
0
0
0

. 6936
L7014

2.1 ( 1997 ) 1997 0.8499* 0.8285
1998 0.8527* 0.8477

_ _ 1999 0.8387 0.8471*%
0.215 0.165 0.115 0.075 0.045
0.008 0.028 0.048 0.078 0.118 2000 0.8182 0.8270~
0.029 0.129 0.229 0.329 0.449 *
0.067 0.083 0.233 0.333 0.433 2001 0.7779 0. 7916
0.070 0.130 0.190 0.250 0.290 2002 7778 0.8046%
0.108 0.008 0.092 0.192 0.292 S *
0.038 0.078 0.118 0.158 0.178 2003 7765 8088
0.401 0.251 0.051 0.04% 0.099 2004 0.7765 8088™
0.164 0.114 0.064 0.014 0.036 2005 0.7558 0.7996*
.7570 0.8180"
L7790 0.8282*

. 6866 0.6331
. 6866 0.6331
L7018 0.6525
L7257 0.6790
. 7610 0.7209

0.020 0.060 0.100 0.140 0.180
0.000 0.050 0.100 0.150 0.230 2006
0.067 0.117 0.167 0.217 0.267 2007
0.036 0.014 0.064 0.114 0.164
0.248 0.408 0.528 0.728 0.928
0.037 0.087 0.137 0.187 0.237
0.008 0.088 0.158 0.258 0.308 s - - ,
0.151 0.131 0.101 0.071 0.041
0.012 0.054 0.113 0.168 0.234 ° 4
0.102 0.052 0.048 0.148 0.198
L 0.057 0.157 0.257 0.357 0.457. 3

A Ti(k)=

SO O O O o o o o O
SO O O O O O O O O o O
SO O O O O O O O o o O

2.2

Amax=maxmax | y, (k) =x",(k) | =0.928 D 1997 1998
Pk

Amm:mimmkm | v (B)—2", (k) | =0 20 ’ GDP.

23 WREBEAG)KRESXBRMIER GDP
-0.683 0.738 0.801 0.861 0.912 1
0.984 0.944 0.907 0.857 0.798 . N N
0941 0782 0670 0585 0.508 . .

0.874 0.848 0.666 0582 0517 , GDP. GDP.,

0.869 0781 0.710 0.650 0.615
0.811 0.983 0.834 0.707 0.614
0.924 0856 0.797 0.746 0.723 . . .
0.536 0.649 0.901 0.905 0.824
0.739 0.803 0.879 0971 0.928 .
. 0.959 0.886 0.823 0.768 0.721
LE2id] =1 000 0903 0823 0.756 0.669 (2)  1999—2007

0.874 0799 0.735 0.681 0.635

0928 0971 0879 0803 0.739 1997 1998
0.652 0.532 0.468 0.389 0.333
0.926 0.842 0.772 0.713 0.662
0.983 0.841 0.746 0.643 0.601 .
0.755 0.780 0.822 0.868 0.920
0.974 0.895 0.804 0.734 0.664 (3)
0.820 0.899 0906 0.758 0.701
| 0.890 0.747 0.643 0.565 0.504 ’

: .1997
) ;1998 —2007 ;
ri = 2 wigliCh) .1997 .1998—2000
+2001—2007 ;
,1997—2003 ;2004
,2005— 2007 .

2.4

Riu={rusrisrisru}

{0.8499,0. 8285,0. 7857,0. 7338,0. 6858}
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4 _ _
0.8499* 0. 8285 0. 7857 0.7338 0. 6868
0.1827* 0.1755 0.1609 0.1527 0. 1450
1997 0.4077 0.4079* 0.3938 0. 3705 0.3411
0.2595 0. 245 0.231 0.2106 0.1997
0.8527* 0. 8477 0.7931 0.7433 0.6936
0.1795 0.183* 0.1661 0. 1567 0. 1481
1998 0.4111* 0.4091 0.3922 0.3732 0. 3436
0.2621% 0. 2555 0.2347 0.2134 0.2019
0. 8387 0.8471* 0. 8085 0.7541 0.7014
0.1702 0.1843* 0.175 0.1627 0.1521
1999 0.4119* 0.4107 0.3941 0. 3756 0. 346
0.2565% 0.2521 0.2394 0.2158 0.2034
0. 8182 0.8270* 0.7779 0.7167 0. 6589
2000 0.1633 0.1824* 0.1677 0.1542 0.1432
0.4132* 0.4057 0. 3832 0.3618 0. 3285
0.2416* 0.2390 0. 227 0. 2008 0.1873
0.7779 0.7916* 0. 7394 0.7024 0.6743
0. 1506 0.171~ 0.1603 0.1549 0. 1466
200t 0. 3964 0.4016* 0.3701 0. 3502 0. 3346
0.2309* 0.219 0.209 0.1973 0.1930
0.7778 0.8046* 0.7429 0.6918 0.6315
0.1539 0.1779* 0.1614 0. 1465 0.1351
200z 0.3969 0.4038* 0.3694 0. 3502 0. 3166
0.227* 0.2228 0.2121 0.1951 0.1798
0.7765 0.8088* 0. 7364 0. 6866 0.6331
0.1561 0.1826* 0.1574 0.1439 0.1334
2003 0.3949 0.4015% 0. 3661 0. 3458 0. 3186
0.2255% 0.2247 0.213 0.1969 0.1811
0.7765 0.8088* 0. 7364 0. 6866 0.6331
0. 1546 0.1731* 0. 1607 0. 1455 0.1341
2004 0. 3981 0.4041% 0.3673 0. 3457 0.3213
0.2227 0.2348* 0.2196 0.2096 0. 1907
0. 7558 0.7996* 0.7381 0.7018 0.6525
2005 0.1628 0.1698* 0.1462 0.1358 0.1273
0. 3906 0.4082* 0.3675 0.3437 0. 3216
0.2024 0.2216 0.2244* 0.2224 0.2036
0. 7570 0.8180* 0.7646 0.7257 0.6790
0. 1549 0.1698* 0.1474 0.1378 0.1299
2006 0.3943 0.4224* 0. 3852 0. 3583 0. 3383
0.2078 0.2258 0.2320* 0.2296 0.2108
0.7790 0.8282* 0. 8005 0.7610 0. 7209
0. 1582 0.1652* 0. 1497 0.1422 0.1354
2007 0.4065 0.4330* 0.4032 0.3782 0. 3602
0.2143 0. 2300 0.2477* 0. 2406 0.2253
*
[M]. Washington DC:Island Press,1992:1-125.
[2] Dobson Andy P. Hopes for the future:Restoration ecology and
[1] Costanza R, Norton B G, Haskell B D. Ecosystem conservation ecology[ J . Science,1997,277:515-524.
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