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Evaluation on the coupled ecological/economic systems
in the process of eco-rehabilitation of Xiannangou
Catchment in the Loess Hilly Region
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Abstract: [Objective] A set of simple and easily worked indicators as well as its methods and models
were explored for the evaluation on the coupled ecological/economic systems at small scale. [ Method])
Based on the theory of ecological-economic harmony and traditional indicators for ecological-economic eval-
uation,and introducing two innovative indictors, namely emergy sustainable index (ESI) and eco-footprint
pressure index (EFPID), this paper assessed the coupled ecological/economic systems in eco-restoration of
Xiannangou Catchment by employing fuzzy comprehensive evaluation and its models. [Result] The ecologi-
cal systems of Xiannangou “agriculture-cash forests-orientated” model was in harmony. [Conclusion) Xian-
nangou “agriculture-cash forests-orientated” model for eco-restoration improved the ecological condition
and promoted the economic development of this watershed,and facilitated the resonance between ecological
protection and economic development,i. e. ,the effect of coupled ecological/economic systems.
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Table 1 Indicators sets for evaluation

on the coupled ecological/economic systems

Bir)2 U
Target hierarchy U

HEN 2 U,
The group of indicator U;

A2 w

Indicator u;

2T R IET) U

Economic viability U
ERGT R E
,The: dre%'rete for ~ Hanmy U,
ecological-economic

Social development level U,

w) RE A4 A The farmers’ income per capita
wuy NYJHIE Food supplies per capita

ws BB =4 Crops yield per unit

wy B L Z %L Engel coefficient

us H&J8 2% Gini coefficient

us N1 H K1 K Population growth ratio

-oordinati
coordmation w; A H % Adult illiterate ratio
IR ) Us ug A JE J138 %0 Eco-foot print pressure index(EFPID)
Resources loading U wo HEAE AT 522135 %0 Emergy-based sustainable index(ESI)
HhiRE U, wio A ZL AR 35 % (=44 %) Contributing forest coverage
Environmental loading U, w1+ HE AR B Soil quality index(SQID
K2 ETEFBERSSIARE
Table 2 Table for grade of criterion in coupled ecological/economic systems
HE 2 bt ! FEA Pp A I SR 2 K
The group of indicator Indicator Coordination ~ Weak coordination  Critical state Incoordination
oz A1 4i [19] /57
REAIILEAT /50 . =>2 195 2195 1200 <1200
e e The farmers’ income per capita
28K Zf}f_%jj . ,
Economic viability ~ AMMRE/ ke . =500 500 300 <300
Food supplies per capita
F = . —2
HREF 4/ (kg » hm ™) >3 750 3750 2 250 <2250
Crops yield per unit
B L Z #1120 Engel coefficient <40 40 50 =50
HakEh HJe ZHY Gini coefficient <0. 35 0.35 0.4 >0.4
Social devel t ¥ % [22-23] /O
octal development A H1 {1 #2220 —0.04~0.5 0.5~0.8 0.8 0.8
level Population growth ratio
2 e [23-24] /0
NS /% 0 0~15 15 >15
Adult illiterate ratio
A Ty 1 A
eV &- il Eco-foot print pressure index 0~0.8 0.8 1 -1
Resources loading B (7T 425 2 45 26277 s 1~4 5 7~10 15 10 <1810
Emergy-based sustainable index 1—4 or 7—10 1 or 10 <1 or >10
45 R 2 ek 2% o (28] /0
GRS BB 0 0% 66.7 22.7~66.7 22.7 <22.7
Environmental Contributing forest coverage
loading BB 48 8007180 Soil quality index 0.8~1 0.6~0.8 0.4 <0.4
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Table 3 Observation of indicators for coupled ecological-economic systems in Xiannangou catchment

U U, U, U
WA 1 : 2 3 4
Item ui1 /76 u, /kg s/ N uy us us/ % ur /% ug ug w0/ % ui
(kg « hm™?%)
H. »‘
.Aﬁq(@ 2996 421 3 669 45 0.17 2.4 6.6 0. 838 1.76 31.4 0. 375
Xiannangou

W TR T R i A Sl A B 2005 4E 004
Note: To facilitate the calculations, present prices was used for incomes,i. e. ,prices in 2005.
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Table 4 Weighting of indicators for ecological-economic coordination in Xiannangou catchment

— e b & L =t/ A TE
Index Sub-indes Indicator Weight
- wy B AL A u; The farmers’ income per capita 0.333

U, &7 R & J10.25) . ] - . .

U, Economic viability uy NEJHE up Food supplies per capita 0. 355

us MRE 4 us Crops yield per unit 0.312

wy B L uy Engel coefficient 0.225

ARGV A U, #4 % & 47 0. 25) us % J2 R B0 us Gini coefficient 0.270
lhe‘degree for . Us Social development level us N H 2R K 3 us Population growth ratio 0. 268

ecological-economic

coordination wr A SCE % wr; Adult illiterate ratio 0.239
U, % &2 110, 25) ug K S8 us Eco-foot print pressure index 0. 461

U; Resources loading wy REAH ] S MEFE 0 uo Emergy-based sustainable index 0.539

U, 385K # 10, 25) w10 A SRR MR 35 % 11010 Contributing forest coverage 0.503

U, Environmental loading wy TR AR L w1 Soil quality index 0.497
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Table 5 Table for value of tertiary indicators r;

£l 2

Indicator uy uz us Uy us ug uy usg Uy uio uj
Vi 1 0. 39 0 0 1 1 0 0.19 0. 25 0. 20 0
\% 0 0.61 1 0.50 0 0 0.93 0.81 0.75 0. 80 0
Vs 0 0 0 0.50 0 0 0.07 0 0 0 0
" 0 0 0 0 0 0 0 0 0 0 1
RRA b R 25 2R 02 2 R AR AR 2 T DR Y _ [o. 20 0.80 0 0}
» N ™. 4
P S E A - U | N 0 0 0 1

O 5 A1 = ZAG PR AR T 26 br BB QO =GR R E [ 1 W

K RAHIE R, . W, = (0. 333,0. 355,0. 312),
1 0 0 07 W, = (0. 225,0. 270,0. 267,0. 239) ,
R,=[0.39 0.61 0 0f, W, =(0.461,0.539),
0 1 0 o0 W, =(0.503,0.497),
0 0.50 0.50 07 @I PG bR A B
Bt 0 0o o Us 8 3T (L B, g
10 0 0 B, =W, R, = (0. 333,0. 355,0. 312) -
0 0.93 0.07 0J 1 0 0 0
1:[0.19 0.81 0 O} 0.39 0.61 0 0|=¢(0.471,0.529,0.000,0.000),
' olo.2s 0.75 0 od 0 1 0 0

P4 BN U, U, U, 3545318 B, (i=2,3,
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