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An Entropy Weight Approach on the Synthetic Assessment of
the Northern Sichuan Urban Ecosystem Health

HU Bi-yu"’, HU Chang-sheng’, GUO Jun-jun’
(1. Sichuan Vocational and Technical College, Suining, Sichuan 629000, China; 2. Government of Sichuan
Swuining, Suining, Sichuan 629000, China; 3. Regional Economic I nstitute of China West N ormal University,
N anchong, Sichuan 637009, China)

Abstract: The state of urban ecosystem of northem Sichuan was studied based on the established health index system
of urban ecosystem assessment in terms of the economic, social and environmental dimensions, weight indicators giv-
en by using entropy method, a model by the application of fuzzy evaluation method. T he results showed that
the northern city of ecosystem health in the economic and social elements were in a sick according to the prin-
ciple of the largest membership. Nanchong is healthy and the other cities are sick with respect to the environ-
mental factors. Integrated urban ecosystems of 6 cities in northern Sichuan are sick. According to the conm+
ments on the set of values, integrated ecosystem health status of 6 cities in northern of Sichuan were sorted
from the best to the poor as the order of Nanchong, Dazhou, Guang’ an, Suining, Guangyuan, Bazhong.

Key words: ecosystem health; entropy; fuzzy math; northern city of Sichuan
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) L 1 PR bR A R B S
, 1.1
[13]
Rapport t
) , , 3
[ 10]
’ [ 14-15] i 3
; (1
1
GDPx,/ 0.823 0.897 0.857 0.905 0.764 0. 563
GDP x2/ % 14.400 14.500 14. 800 14. 300 12. 000 14. 300
GDP x3/ % 30. 130 28. 840 28.100 35.710 35. 620 35.240
GDhP x4l t 1.090 1.940 1.500 2.800 0.850 1. 210
xs/t 2.630 7.640 3.590 5.250 2.890 3. 640
x6!/ % 18.540 15.970 10.920 16. 050 12. 280 11. 160
R&D GDP x7/ % 0.380 0.070 0.640 0.040 0.080 0. 230
GDP xs/ % 0.720 0.170 1.120 0.100 0.400 0. 670
GDP xol Y 0.300 0.660 1.030 0.050 0.130 0. 340
%10/ % 4.600 4. 100 4. 600 4. 000 4.200 4.800
X1 46.600 43. 860 49.330  48.4000 55.800 43.000
X2/ 2.230 4. 330 1. 380 0. 320 0.610 1.340
x13/ 17.930 17. 130 16. 550 12. 280 14.820 28.830
%14/ % 97.070 96. 370 85.290 86. 170 76.400 89.750
w15/ % 95.780 91. 400 75. 290 74. 190 59.080 73.410
%16/ %o 1.700 2. 800 2.00 2.300 3.500 1.700
x17/ 26.680 46. 090 12. 710 93. 740 15.750 33.440
xig/( * km™?) 749.110  885.140  780.850 807.680 512.120 201.100
X19 5.770 23. 440 7.170 5. 140 7.630 24.280
%20/ m? 12.170 15. 610 9. 640 5. 880 2.880 12.390
x21/ % 1.040 1. 840 0. 830 0. 580 0.220 0.270
%22/ m? 4.930 3. 160 3. 390 2. 690 1.980 3.450
%23/ % 38.510 17. 700 29. 630 50. 000 26.350 19.030
x24! % 24.120 49. 970 14. 130 17. 010 33.800 7.450
x2s/ % 91.080 68. 870 95. 440 74. 900 93.950 78.270
X26/ Y0 99.470 85. 240 99. 780 39. 800 61.030 82.700
1.2 2)
, [16-18] | 20%

20%
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2
X,/ <0.7 0.7~ 3 3~ 6 6~ 8 8~ 12
Xo/ % <4 4~ 6 6~ 9~ 12 12~ 15
X3/ % <30 30~ 40 40~ 60 60~ 80 > 80
Xo/t > 0.5 0.5~ 0.35 0.35~ 0.25 0.25~ 0. 1 <0.1
Xs/t > 2.0 2.0~ 1.5 1.5~ 1.0 1.0~ 0.5 <0.5
Xo! % <10 10~ 15 15~ 25 25~ 30 > 30
X1/ % < 1.0 1.0~ 2.5 2.5~ 4 4~5 >5
Xs/ % <3 3~ 5 58 8~ 10 > 10
Xol % < 1.0 1.0~ 2.0 2.0~ 3.5 3.5~ 5.0 >5.0
X10/ % > 4.8 4.8~ 3.6 3.6~ 2.4 2.4~ 1.2 <1.2
Xn > 50 50~ 40 40~ 30 30~ 20 <20
X1/ <10 10~ 16 16~ 22 2~ 30 > 30
Xis/ <20 20~ 40 40~ 60 60~ 80 80~ 100
X14l % <65 65~ 75 75~ 85 85~ 95 95~ 100
Xis/ % <65 65~ 75 75~ 85 85~ 95 95~ 100
X6/ %ho > 11 11~9 9~ 7 7-5 <s
Xir/ <50 50~ 100 100~ 200 200~ 300 > 300
Xis/( + km™?) > 6000 6000~ 5000 5000~ 4000 4000~ 3000 < 3000
Xio > 100 100~ 80 80~ 50 50~ 20 <20
X0/ m? <4 4 8 8~ 13 13~ 18 > 18
Xo1/% <0.5 0.5~ 1.5 1.5~ 3 3~ 4 >4
Xpo/m® <10 10~ 15 15~ 20 20~ 25 > 25
X3/ % <10 10~ 20 20~ 30 30~ 40 > 40
Xoul % <10 10~ 30 30~ 60 60~ 80 80~ 100
X5/ % <70 70~ 80 80~ 90 90~ 95 95~ 100
X6/ % <60 60~ 70 70~ 80 80~ 90 90~ 100
2 TS - . "
wy= ——— (3)
2.1 m-— ]_;Hj
’ 6
’ 3 ( n .
’ ( 3
3
\ e, (W= 0.341712)  (W=0.392146) (W= 0.266141)
(D
, X, 0.021768 X,  0.035383 X, 0.031798
aj= xi/ 2xi  i= 1,2,3, .., npj=1,23 ...m
i=1 X, 0.020200 X,  0.023573 X,  0.029305
(D) X;  0.043998 X,  0.050477 X, 0.053782
aj —— i j X, 0.023638 X 004469 X, 0.050251
ixi i j Xs  0.022947 X,  0.026308 X, 0.041491
in— sm— Xe  0.05262 X5 0.029117  Xas  0.033771
(2) Hi X;  0.064465 X  0.025178 X, 0.025743
Him -k Saslnas (2) Xy 0.043735 Xy 0.063114
=1 . Xo  0.048332 X  0.055021
k— , k= 1Ulmnya — i X, 0.039285
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2.2

(1
ey X
(2)

V= {v1, v2, v3,

2
ri= r2=ria= ria= 0 si S
xi= Si
A = e e w Ssi

Si+1— 8§
ris= ris= 0

B

[2621]

X=1{x1, x2, x3,

[EXN 'Um}

Xi
xi Zsis , r5= 1,
<Sy’+l , Fy+1 =

,rio= 1, re= ria=

Xi >Si1

,rit= 1,

3 PHIraiR 5

3.1

10,8,6,4,2,

(1)
{4.855,4.536,4.338,4.502,4.021, 4. 128},

) 2

(D,
{0.517,0.511, 0. 57, 0.451, 0. 575, 0. 532},

s 0. 451,
0. 308,
100 F BAERE BlisFRES BRE DB /R
=
£l

rio= ria= ria= ris= 0; Si+1 i <sg , Tij+1=
M, ri= 1= riv1;  xiSss Lris= 1 ri= ro= 1
Si— Sj+1
ria= ria= 0 (2)
ITij i J s 2 :
v —— i :si i j (3.219), R
(0.064 7);
(3) B: Wi'R_ (5799), ’
(B, B2, B3, B4, Bs), Wi= (w1, w2, w3, -5 wi), (0.284);
B— s Wi — (6.034),
2 5 2
100r 100r
80f 80F
G\c H‘H\ Q\c |
%R 60} :w B 60 =
M 40t w::: M 40t 1\:\::
0l i # ol 7
0 i N 7‘ N I . =11 . I N E\‘\H ) 0 E“QH . E\‘\H N I N ! N I N [ )
MA BN ZT % 8% I x MABMEZT TR BRI
W i W
= by B fi R Hilg ARE B 5 1 fek f
2

(3) )
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3.2
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