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Abstract: Successul and sustainable ecological rehabilitation activities depend heavily on ecological-econamic coupling,

since these activities are not only a natural and technical process, but an econamic process Ewolvament and characteristics
of the ecological-economic systam of Xiannangou Catchment in the LoessHilly Region were analyzed with attampt to explore
mechanisns for sustainable development by synthetically using econamics, emergy and ecological footprint tools The reaults
showed as follovs over the period 2000 - 2005, the structure and diversity of the catchment’ s industries were notably
improved, and al® its productivity was significantly enhanced, exceeding lov-level towards high-level phase Based on

anergy acoounting, the result of ecological-econamic coupling analysis suggested that envirormental loading ratio (ELR)
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decreased, mearwhile emergy-based sustainability index (ESI) increased during the period 2002 - 2005 The result of
ecological footprint accounting indicated that, in 2000 and 2005, Xiannangou Catchment digplayed 0. 03 hectare and 0. 239
hectare of ecological sumplus reectively, in the meantime a new indicator-ecological footprint per 10000 was53 5 and
33 6 hectare and its ecological footprint pressure index (EFPI) wasO. 980 and O. 838 regectively, which shoved aweak
wustainability of this catchment Resaults presented above suggest that ecological rehabilitation contributes t the
improvanent of resource use and conversion efficiency, aswell as to the decreases in envirormental loading ratio, the
gopropriation of biological productive area for econamic activities and the increase in sustainability of the catchment This
study suggests that ecological restoration is an essential pathway to the ecological and econamic coupling and hamonization
in the Loess Hilly Region

Key W ords ecological rehabilitation; ecological-econamic coupling, emergy; ecological footprint, the LoessHilly Region
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Fig 1 The sketch mg of Xiannangou Catchment location
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1 (1990 )

Tablel Rural industrial structure in Xiannangou Catchment

C ) ¢ )

Gioss product Agriculture gross product( x 10* yuan) N ( )
Year " Sideline( x 10" yuan)
( x10"yuan) . .
Cropping Forestry and orchard Animal husandry
2000 604 313 92 16 183
2001 739 358 125 21 235
2002 816 383 137 24 272
2003 827 390 140 24 273
2004 880 415 140 30 295
2005 914 432 152 32 298
2
Table2 D iversity of rural ndustrial structure in Xiannangou Catchment
Year Cropping(%) Forestry (%) Animal husbandry (%) Sideline(% ) ShannonW eaver index
2000 518 15 2 26 303 1 085
2001 48 4 16 9 28 318 1117
2002 46 9 16 8 29 333 1125
2003 47. 2 16 9 29 330 1124
2004 47. 2 159 34 335 1128
2005 47.3 16 6 35 326 1 135
(2) 0 1 , 0 05 , 0
0, ;05 1
,2000 2005 , 2002
3 4)
3
Table3 Instrumental productivities n Xiannangou Catchment
C 7 ) ( /m?)
Year Input-oupUt ratio (%) Food yield pe; hectare L aboring p roductivity Land productivity
(kg/hm?) (yuan/labor) (yuan/hm?)
2000 212 2715 6004 5864
2001 201 2682 7259 8276
2002 2 00 3451 8259 9538
2003 211 3554 9387 10805
2004 2 60 3690 9026 11505
2005 2 60 3669 9242 11170
4
Table4 Standard productivitiesand ntegrated productivity in Xiannangou Catchment
Year Input-output ratio Food yield per hectare L aboring productivity L and productivity Integrated productivity
2000 0 25 0 03 0 00 0 00 0 075
2001 0 00 0 00 0 43 0 30 0 168
2002 0 06 0 76 0 67 0 57 0 509
2003 0 23 0 86 100 0 89 0 734
2004 1 00 100 0 89 1 00 0 976
2005 1 00 0 98 0 96 Q 98 0 979
W eighting 0. 266 0 271 0 225 0 238
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Fig 4 Emergy flovs in Xiannangou Catchment
5
Table5 The table for calculation of poverty ndex in the catchment
(7)) Sen
- - FGT
The number of Poverty door _querty Inoame gep Income ggp ~ Gini coefficient  Sen poverty ©
Year poverty doors ) incidence ) . @ =2)
) incame per (H) (9) ratio (1) of poverty index
4 capita per year population (G,)
2005 3 1680 0. 097 1544 0 234 Q12 0 03 0 01
6
Table6 Indices of eneanrgy analysis n the catchment
Emergy flow (sej/ (hm* a))
Year Renavable reurces input Nonrenewable reurces Nonrenewable reurces Renavable reurces input
from ecosystam (R) input from ecosystam (N) input fran econamy (FN) fram econamy (FR)
1 2 3 4 5
2002 4. 81 x10™ 5 96 x10% 2 84 x10® 4 86 x10™
2003 6 33 x10" 6 99 x10% 3 38 x10® 4,62 x10™
2004 3 52 x10" 5 26 x10% 3 24 x10® 4,80 x10™
2005 3 92 x10" 4 04 x10° 3 00 x10® 4,66 x10™
Average 4 64 x10™ 3 99 x10% 3 12 x10% 4 73 x10"™
Emergy incators
/ -
R abl EIR EYR ELR ESI Trandomity
enaveble Emergy/money Ev (=j/)
resources ratio . : 5
Year ratio( g/ ) ( /hm?)
(%)
2+3+4+5)/
(2+5) / (4+5) / (2+3+4+ (3+4)/ ( )
(2+3+4+5) (2+3) 5) /(4 +5) (2 +5) EYR/ELR
Output
2002 64. 8 14. 24 1 070 Q 543 1971 4, 93 x10% 167. 10 1 48 x10°
2003 60 8 12 51 1 080 0. 646 1672 5 10 x10® 169 35 9 65 x10°
2004 61 0 19 89 1 050 Q 640 1 642 4 69 x10% 180 20 8 75 x10°
2005 62 5 17. 70 1 056 0 600 1 760 4 32 x10% 187. 16 8 33 x10°
Average 62 3 16. 08 1 064 Q0 607 1 761 4,75 x10% 175 95 1 04 x10°
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Table7 The reqult of calculation for eco-footpr ints in Xiannangou Catchment
Eco-footprint per cgpita Ecological carrying cgpacity per cgpita
Eco-footprint
Year (rm?/7 ) Equivalent (m?/ ) (rm?/ ) (rm?/7 ) presaure index
Type Appropriated areas qfactor Adjusted areas ~ Available areas  Adjusted areas (EFPI)
per peron per peron per peron per peron
2000 0 655 135 0 884 0 0
Energy land
. Q0 047 211 Q 099 0 047 0 099
Construction land
Arable land 0 129 211 Q 272 0 196 0 414
Pasture Q 327 Q 47 Q0 154 0 993 Q 467
Forest Q0 016 135 Q 022 0 504 0 680
W ater area Q 35 0 0 0
Summation 1431 1 660
12%
Subtract areas for biodiversity protection 1 461 a 980
2005 0 608 135 0 821 0 0
Energy land
. Q0 047 211 Q 099 Q0 047 0 099
Construction land
Arable Land Q0 104 211 Q 220 Q0 129 0 272
Pasture Q 327 Q 47 Q0 154 1 007 0 473
Forest 0 023 135 0 031 0 618 0 834
W ater area Q0 35 0 0
Summation 1 238 1 679
12%
Subtract areas for biodiversity protection L art a 838
342 —_— () EFprod
“® / ” , “* ( ) EFprod ” ,
2
EFpee (M /) =EF/ « ) (7)
(7) ,EF
EFprod 1 1 ]
: 2000 2005  EFp. 53 5 hm’/ }6MM/
’ ) EFprod )
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( ),
343
, Huang ' ,
(EFPI), 4 , , 8
, 2000 2005 EFPI 0 980 QO 838, ,
4 8
f ’ Table8 The index and grade of sustainable development based on
, , eco-footpr int
Grade State Index threshold
, ' ¢ Strong sustainability EFPI<05
2 Sustainability EFPIO5 038
, 3 Weak sustainability EFPIOQ8 1
4 Non-sustainability EFPI>1
) (F) i) ’
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