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Coupling coordinated development of ecological-economic system in Loess Plateau. ZHANG
Qing-feng', WU Fa-qi', WANG Li'*, WANG Jian' ('College of Resources and Environment,
Northwest A & F University, Yangling 712100, Shaanxi, China; *Institute of Soil and Water Con-
servation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100,
Shaanxi, China). -Chin. J. Appl. Ecol. ,2011,22(6) : 1531-1536.

Abstract: Based on system theory, a coupling coordinated development model of ecological-eco-
nomic system in Loess Plateau was established, and the evaluation criteria and basic types of the co-
ordinated development of the ecological-economic system were proposed. The county-level coupling
coordinated development of the ecological-economic system was also discussed, based on the local
characteristics. The interactions between the ecological and economic systems in Loess Plateau
could be divided into four stages, i. e., seriously disordered development stage, mild-disordered
development stage, low-level coordinated development stage, and high level well-coordinated devel-
opment stage. At each stage, there existed a cyclic process of profit and loss-antagonist-running-
dominant-synchronous development. The coupling development degree of the ecological-economic
system in Loess Plateau was overall at a lower level, being about 62.7% of the counties at serious
disorder, 30.1% of the counties at mild disorder, and 7. 1% of the counties at low but coordinated
level. The coupling development degree based on the model established in this study could better
reflect the current social-economic and ecological environment situations, especially the status of co-
ordination. To fully understand the coupling of ecological-economic system and to adopt appropriate
development mode would be of significance to promote the county-level coordinated development in
Loess Plateau.

Key words: coordinated development; ecological environment; coupling development degree; Lo-
ess Plateau.
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Table 1 Coupling development evaluation criteria and basic types of eco-economic system in Loess Plateau

A JRe BE G K432 g(y)/f(x) AT G K 2T 5 RHAE
Coupling Coupling level Types and properties of ecological economic coupling development
development classification
degree (D)
0<D<0.4 I g(y)/f(x)<0.8 SPFAR B AR AN U, 2% R RS S 0 AR R TE A AR AR ) B
Seriously  dis-coordina- AL N AT LA
ted development 0.8<g(y)/f(x)<1.2  HEHUAL AUMA, AT KRS ESIERLM R5R 1L
g(y)/f(x)>1.2 AT R R R IR AN 22T R R, B A ORI, Rtk
0.4<D<0.5  RERALRE g(y)/f(x)<0.8 SRV T SRR IRAN 28 T K RIS 00 A e A AR AR B BIE
Mildly dis-coordinated MR IR
development 0.8<g(y)/f(x)<1.2 J%E/aiﬂEZM?:‘WJ,2%(??7;1)%%5%75%%‘@%,%ﬂié’ﬁ%ﬁi?‘.}g@kﬁlﬂﬂ
EAN SN AT LA 2
2(y)/f(x)>1.2 AR AR T AU BT A SRR B R A SR ITE R, RGTRIE
0.5<D<0.8 /K- Ppi 4 g(y)/f(x)<0.8 ST I B AP, TR A SR S, ORI AR AR BT B A, Y
Low level coordinated W] A%
development 0.8<g(y)/f(x)<1.2 [FEZEH. M, 20 LR SESHIER L
e /f(x)>1.2 R ASHIEIE R R | 260 % R AT, M IR AR A )
0.8<D<I1 A RAFIMA R g(y)/f(x)<0.8 AR ES P, BT R RIS AR RE BIEN

0.8<g(y)/f(x)<1.2
g(y)/f(x)>1.2

High level coordinated

good development
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Table 2 Eco-economic coupling development indicator system of Loess Plateau

s S [0 .7 (7 7 (i e~ L FLHE
The first class Weight  The second class Indicator type Unit Weight
ARERRS 0.50 FRMBEL 5 Forest coverage rate % 0. 142
Natural ecological system AEYR% K B Average annual precipitation + mm 0.218
SFHS L Average annual temperature - C 0. 009
=10 CAEME =10 °C accumulative temperature + C 0.043
THEEE Aridity - 0.250
A AL Cultivated land area per capita + hm? 0.127
ANFRFEATEF Orchard land area per capita + hm? 0. 002
NFPJHFHTE FY Grassland area per capita + hm? 0. 146
NI oK %R 5 B Surface water volume per capita + m? 0. 040
AERIMBEEL Average annual soil erosion modulus - t-km?-a’l 0. 025
HegFRE 0.50  HiIX ‘£ EH Regional GDP + yuan 0. 121
Socio-economic system AJ GDP GDP per capita + yuan 0.129
AN Fiscal revenue per capita + yuan 0.077
AN 1% FE Population density + person + km™ 0.078
IRAE R R RT L ECURCA Disposable income per urban resident - yuan 0.123
KR A4 A Rural net income per capita + yuan 0.116
IR ALFE % Proportion of non-agricultural population + % 0. 135
A AR5 K Natural population growth rate + %0 0.001
T NIAA B B EL Sci-tech personnel per 10000 persons - person 0.122
7 NA0A #UM %L e Teachers per 10000 persons + person 0. 086
TiJCr{HBEFE Energy consumption per 10000 yuan output value - t 0.013

+: 1IEFEHR Positive index; —: iWiF5F5 Negative index.

WLt e AT 2E At e i kR T
AR R, AR A T BOR A A B
W20 T P At R, 25T K e 52 B X A S IR A
A MAE P s B PEIN 2 B RS A i A T
i AN AR DRBH A A B[R

N
- 400
- 360
0 80 160 km ‘
102° 108° 114° E

B1 &+tEEESETmE R
Fig.1 Coupling factor grade map of eco-economic systems of
Loess Plateau.
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nated ecological backward.
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