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The dynam ic coupling model of the harmonious development between urban iza-

tion and eco-environment and itsapplication in arid area
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Abstract. Through investigating the interactive coercing and dynamic evolving relation between urbanization and eco-
environrment, thispagper utilizes system theory to set up a dynamic coupling model for the hamonious development betw een
urbanization and eco-environrment W e argue that the hamonious development system of the urbanization and eco-envirorment
would go through four phases rudimentary symbioticphrase, hamonious developmental phrase, utmost increasing phrase and
giral type rising phrase Throughout the four phrases, the elenentsof the system would influence each other, coerce each
other, and complete the iral type rising process from low -grade symbiosis to high-grade hamony together. Hexi Corridor,
Gansu is taken asa case study in tem sof arid area The results show that the urbanization level in Hexi Corridor has increased

gradually from 1985 to 2003 accompanied w ith the fluctuations of eco-envirorment state The reponse of eco-envirorment to
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urbanization has been evident, but lagged behind the urbanization course At present, the hamonious development systam in
Hexi Corridor was in its hamonious developmental phrase However, the coupling degree has increased quickly and
gpproached 90 yet, w hich is signaling that the system is about to enter the utmost increasing phrase, and the ecological crisis
will enter the latent period W e have found that the coupling degree can well reflect the interactive coercing and dynamic
evolving situation betw een urbanization and eco-environment in Hexi Corridor. From the temporal change of the coupling
degree, it can be concluded that urbanization sometimes needs ssme cost of the breakages of the eco-environment in its initial
stages, but as the urbanization continues, the state of the eco-envirorment would meliorate It is crucial to recognize the
dynamic coupling lav between urbanization and eco-envirorment, and adopt the proper mode to realize the sustainable
development of the urbanization in Hexi Corridor.
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[1]

Dae-Sik Kim GIS RS
121; JeffreyD. Kline :
Bl RuthM einzen-D ick 1M ary Tiffen

(5 B. A. Portnov
t6]

[71.
[8l.
[9l.
[10]

3 [11]

[12]



11 : 3005

[13]
dxa?')'= f (X1, X2, ,Xa);i= 1,2, ,nmf X (1)
(14]
, €(x1,x2, ,Xn)
b .. i
e Zla.x.,l— 1,2, ,n 2
[13].
fU)= axj,j= 1,2, ,n, (3)
Zl iXj, )
f(RE)= Y byi,i= 1,2, ,n, (4)
2.5
y Xh Y ;a, b
Wi A D&
_____________ The concentration of |...
"""""" urban population
TR 7T [T T T T~ YIRS
Soil environment Biological
. - / environment .
: N 3
S AR 3174 Urbanization S P A AL

The optimization of

The expansion of urban "
economic structure

PR #l Restriction

land \
/

= N

o .
- < KEREE KA
Water environment - —___ | ___———" Atmospheric
environment
e BT [
The diffusion of urban
civilization
““““““““““ % J& 8 Developmental circle --——-- PRI Restrictive circle
1
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Table1l The index system and weights of urbanization and eco-environment in Hexi Corr idor

Item First grade indexes W eights Second grade indexes W eights
0.30 Proportion of Nonagricultural population 0.60
D enographic urbanization : Population of the center city 0.40
Density of the towns 0.43
. - 0.20 Density of the traffic line 0.31
tial urb t
The Sheia urbanlzgiion Developed areas per 104 people 0.26
integration GDP Proportion of the added value of 0. 42
value _Of ' 0.30  Sdondary and tertiary industry among GDP )
urbanization  Egynomic urbanization ' GDP per capita 0.33
Gross industrial output value per cepita 0.25
0.20 Total retail salesof consumer goodsper cgpita 0. 50
Social urbanization ' Consumption level of the residents per cepita 0.50
Total volume of w ater per capita 0.35
0.25 Cultivated area per capita 0.25
Resurce factor ' Total sown area of grain crops per capita 0.20
Effective irrigated area per cgpita 0.20
Percentage of vegetation w ith green areas 0.30
Ewlogical endowment 0.95 o e e . Percentage of the area of parks, gardens and 0.30
factor 9 per e . 0. 40
The U sable volume of w ater resource per capita
integration
valzge of eco- A rea of il erosion per cgpita 0.30
. Ecological A reas covered by natural disaster per capita 0.30
environment 0.25 . .
pressure factor Production value per unit of water resource 0.20
Y ield of grain cropsper mu 0.20
Discharged volume of industrial w aste w ater per 0.40
Eological 0.25 cepita O- 2
menace factor ' Sep) Discharged volume of industrial SOz per capita 0. 30
Discharged volume of industrial dust per capita ’
: (5) (6) :
Va= dA/dt=- 3E- 06x°+ 1.5E - 04x*- 0.0024x®+ 0.0152x>- 0.0268x - 0.0174 9)
Ve = dB/dt= 0.0209x*“¥ (10
@) 1985 2003 Va Ve tgx o , 3
2 1985 2003

Table 2 The integration value of urban ization and eco-environment in Hexi Corridor (1985 2003)

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

The integration value of " >75 0.0281 0.0504 0.0891 0.1203 0.1468 0.2145 0.3108 0.3992 O.4345

urbanization

The integration value of oo, 5287 0.4980 0.4900 0.5024 0.5027 0.5461 0.4878 0.5014 O.5186

eco-environment

Y ear 1995 1996 1997 1998 1999 2000 2001 2002 2003

o The integration value of  yaes 5001 0.5710 0.6087 0.6645 0.7458 0.8494 0.9205 O.9877
urbanization

The integration value of o5/ o 5185 0.5105 0.4668 0.4742 0.5206 0.5336 0.4561 O.4561

eco-environment
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Fig 3 The urbanization level evolviig cuive of Hexi Corriaor from ~ig 4 The eco-environment evolving curve of Hexi Corridor from
1985 to 2003 1985 to 2003

3 1985 2003
Table 3 The coupling degree of urbanization and ecological environment changing in Hexi Corridor (1985 2003)
Y ear 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Va - 0.0313 - 0.0271 - 0.0144 0. 0003 0.013 0. 0217 0. 0263 0. 0283 0.03 0. 0346
Ve 0. 0209 0. 0278 0.0329 0.0371 0. 0407 0. 0439 0. 0467 0. 0494 0.0519 0. 0542
tgo - 1.498 - 0.975 - 0.438 0. 008 0.319 0. 494 0. 563 0.573 0.578 0.638
[ - 56.30° - 44.29° - 23.65° 0. 46° 17.72° 26.32° 29. 40° 29. 82° 30. 04° 32.57°
Y ear 1995 1996 1997 1998 1999 2000 2001 2002 2003
Va 0. 0456 0. 0665 0. 1005 0. 1499 0.2162 0. 2993 0. 3972 0. 5059 0. 6189
Ve 0. 0564 0. 0584 0. 0604 0. 0623 0. 0641 0. 0658 0. 0675 0. 0691 0. 0707
tgx 0. 809 1.139 1. 664 2. 406 3.373 4.549 5.884 7.321 8.754
o 38. 98° 48.74° 59. 02° 67.47° 73.52° 77.64° 80. 40° 82. 26° 83. 530
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5 Fig 5 The dynanic coupling situation of urbanization and eco-

1985 2003 , environment in Hexi Corridor from 1985 to 2003
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