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Study on coupling development mode and judgment criterion of
ecosystem and economic systemin arid area:a case of Xinjiang

YUAN Liuyan'? ,YAN G Gai-he'® ,FEN G Yong-zhong"
(1 aCollege of Resources and Environment ,b College of Agriculture, Northwest A & F University, Yangling, Shaanxi 712100, China;

2 Development and Ref orm Commission of Xinjiang Uygur Autonomous Region,Urumgi , Xinjiang 830002, China)

Abdgract : Based on the analysis of the coupling relation between the ecosystem and the economy sys
tem in the arid area,this paper builds up the assessment mathematic model ,criterion and the indicator sys
tem to evaluate the coupling development level ,by taking Xinjiang as a case study. The results show that
the whole coupling development level of ecosystem and economic systemis very low ,and there are very big
differences in 15 different regionsof Xinjiang. In addition ,there are sx coupling development typesin these
regions: harmonious development of economy predominating type ,low-level coordinated development of e
cosystem development backward type,low-level coordinated development of synchronous type,lightly un-
coordinated development of economy backward type ,medium uncoordinated development of economy profit
damaged type ,serious uncoordinated and economy profit damaged development type.

Key words: arid area;ecosystem and economy system ;coupling development mode; Xinjiang
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Table 1 Criterion and base types of the coupling development of ecosystem and economy system in arid area

Basc types of coupling development

Very harmonious development of economy predomina
ting type

Very harmonious development of synchronous type

Very harmonious development of ecosystem predomi-
nance type

Harmonious devedlopment of economy predominating type

Harmonious development of synchronous type

Harmonious development of ecosystem predominance
type

Low-level coordinated development of ecosystem devel-
opment backward type

Low-level coordinated development of synchronous type

Low-level coordinated development of economy develop-
ment backward type

nated development

00 aly) ,
G ,
_f(xgly)
25 1- >
G = =2 + 3
T00 +a0y) [i_()s)?gul] 3 2.2
'S (¥ gly)
c f(x) gy -
[ L]
2
f(x) gly) K
c= [L(_x)Lg.(J).] 2 (4)
2
:C , kK , 2<k<gh,
k=2
_ _f_(_x)LgQL)_]
D= ﬁ i (5)
:D ,f(x) g(y) D
1
D f(x) gy
Indicator of coupling - Contrast between
development Level classfication f(x) and g(y)
g(y)/ f(x) >1.2
0.8<D<1 Very harmonious 0.8<g(y)/ f(x) 1.2
development
a(y)/ f(x) <0.8
gly)/ f(x) >1.2
0.7<D<0.8 Harmonious 0.8<g(y)/f(x) 1.2
development
g(y)/ f(x) <0.8
gly)/ f(x) >1.2
0.6<D<0.7 Low-level coordi- 0.8<g(y)/f(x) <1.2
nated development
g(y)/ f(x) <0.8
gly)/ f(x) >1.2
0.5<D<0.6 Lightly uncoordi- 0.8<g(y)/ f(x) <1.2

g(y)/ f(x) <0.8

Lightly uncoordinated development of ecosystem dam-
aged type

Lightly uncoordinated development of ameliorating type

Lightly uncoordinated development of economy develop-
ment backward type
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1 Continued of table 1
D f(x) gy
Indicator of coupling e Contrast between . )
development Level classfication f(x) and g(y) Basdc types of coupling development
a(y)/ f(x) >1.2 Medium uncoordinated development of ecosystem dam-
aged type
0.4<D<0.5 Medium uncoordi-
nated development 0.8<g(y/f(x =12 Medium uncoordinated development of ressting type
g(y)/ f(x) <0.8 Medium uncoordinated development of economy profit
damaged type
g(y)/ f(x) >1.2 Serious uncoordinated development of ecosystem danr
aged type
D<0.4 Serious  uncoordi-
nated development 0.8<9(y/f(x=1.2 Serious uncoordinated development of ressting type
g(y)/ f(x) <0.8 Serious uncoordinated and economy profit damaged de-
velopment type
3.2
3.1 ,
(1)
(2) [9.,14,16-18]
(3) (AHP) , 2
(4)
2

Table 2 Assessment indicators system and weight value of coupling development of ecology and economy in arid area

Iltem Thefirst class Weight value The second class Weight value
Unit area water resource 0.27
Percent of oass area 0.53
. 0.50 )
Ecology condition Cultivated area 0.12
Grasdand area 0.08
IndicaiorhofA ecosys (-) Population dendty 0.48
tem synthes's (=) Industrial waste water 0.11
Ecology press (-) 0.50 Air quality 0.14
(-) Water consumption of per 0.27
10 000 yuan gross regional product )
Per capita gross regional product 0.41
0.50 Tota investment in fixed assets 0.26
Economy development '
Total retail sales of consumer goods 0.33
Indicator of econo- Annua per capita disposa 0.39
my and sodiety de- ble income of urban households ’
velopment synthes's 0.50 Annual per capita disposable income 0.44
Peopléslife ’ of rura households ’
0.17
Numbers of doctor per 10 000 persons
[19-21]
15 ()
(Range 0 to 1)
: v @ @ 6
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F, 0.6 0.7 2 ,0.5
G D, 3 0.6 6 ,0.5 7 (3)
3 (1) , 15
15 () () 0.34,
0.56, 0.77, 0. 82,
0.6 0.7 5 ,0.6 9 0.09; 0.8
(2) 15 () 1 ;0.7 0.8
0.49, ;0.5 0.6 0;0.4 0.5 3 ;0.3 0.4
() 0.65, 0.32, 2 ;0.3 8
3 15 ()
Table 3 Results of ecosystem and economy system coupling levelsin 15 regionsin Xinjiang
G
F Indicator of economy and D
) Indicator of ecosystem . Indicator of coupling G F
Region . sciety development
synthess : development
synthes s
Urumg City 0.32 0.78 0.62 2.41
Karamay City 0.52 0.82 0.77 1.59
Shihezi Gity 0.49 0.41 0.67 0.84
Turpan Administrative Offices 0.4% Q4L 0.66 0.92
Hami Administrative Offices Yol 0.30 0.59 0.64
Changji Hui Autonomous 0.56 0.38 0.66 0.68
Counties Direct Under Ili Prefecture 0.65 0.25 0.54 0.39
Tacheng Administrative Offices 0.62 0.21 0.48 0.34
Altay Administrative Offices 0.51 0.24 0.53 0.47
Bortala Mongol Autonomous Prefecture 0.56 0.25 0.54 0.44
Bayangol Mongol Autonomous Prefecture 0.50 0.47 0.69 0.95
Aksu Administrative Offices 0.51 0.25 0.55 0.50
Kizilsu Kirgiz Autonomous Prefecture 0.42 0.15 0.41 0.35
Kashgar Administrative Office 0.46 0.16 0.43 0.35
Hotan Administrative Office 0.34 0.09 0.30 0.26
SPSS11.5 , 15 () ,
6 ( 2) L 1 1
1 1 10 m3 L L
1 1 1
1 ) ,
1 1 1 1 L
15 () 6 (2)
(1) : (3
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