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Assessment on the ecological economic value of vegetation

restoration in Xiaoliang

YANG Liu-Chun, LU Hong-Fang, LIU Xiao-Ling, PENG Shao-Lin*  (Sowth China Institute
of Botany, Chinese Academy of Sciences. Guangzhou 510650, China). Acta Ecologica Sinica.2003,23(7) :1423~1429.
Abstract: The ecological restoration study and practice in Xiaoliang station has realized the vegetation
restoration on the barren land, with 43 years hard work. Now this area has been covered with typical
subtropical seasonal rainforest, with excellent ecological effects. The study and practice had been
confirmed and highlighted by Chinese Academy of Science and national government. But how many
ecological economic benefits produced by the restoration. especial the indirect ones, such as the erosion
control, fixing of C and N, SO, absorption and O, release, have never been quantitatively evaluated.

To cover the gap between restoration ecology and ecological economy, the methods of ecological
economic evaluation methods were applied to the value assessment of vegetation restoration in Xiaoliang
station, base on 43 years long term study. The total ecological economic benefit was classified into direct
use value and indirect use value. The direct use value was evaluated as the lumber value. To indirect ones,
the value of water containing, erosion control, carbon fixing, SO, absorption. O, release, dust impede

setting, development of biodiversity, prevention and cure of pests, temperature control and sanitation
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protection were evaluated separately.

The results showed that the ecological economic value of vegetation restoration in Xiaoliang station is
very high. The total ecosystem service value of the vegetation restoration ecosystem in Xiaoliang station
was over RMB 62. 1 billion, with the accumulation of 43 years. Among them, the direct use value of
lumber was RMB 0. 765 billion, 1. 23 percent of the total value. The indirect use value of the vegetation
restoration was RMB 61. 3 billion, 98. 77 percent of the total value, of which exceeded the direct use value
greatly. The service value of environment purification had reached RMB 57. 7 billion, only account in the
service value of carbon fixing., O, release, SO, absorption and dust impede setting. Among them the
service value of O, release was RMB 28. 9 billion, carbon fixing was RMB 27. 0 billion, dust impede setting
was RMB 1. 71 billion, SO, absorption was RMB 0. 422 billion. Only second to the value of environment
purification, the service value of environment health hand reached RMB 1. 98 billion simultaneously, only
account in the service value of development of biodiversity and pest prevention and cure. Simultaneously,
the vegetation restoration practice in Xiaoliang tropical shore terrace had promoted the common
development of local ecology. economy and society into a new phase. with the practice of agro-forest
modes.

Key words : vegetation restoration; ecological economic value; direct using value; indirect using value
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Table 1 Relative growing equation for different organs of main tree species
Tree species Relative growing equation
Acacia mangium Trunk Ws=0. 601 (D2 )0 609
Branch Wb=0.572(D?H )" %8
Leaf WI=0.377(D?H ) 55!
Total biomass Wi=1. 424 (D2 )0 568
Acacia auriculaeformis Trunk Ws=0. 044 (D2E )1 035
Branch Wb=0.0093(D?*H )%
Leaf Wi=0. 0064 (D2H )" 085
Total biomass Wi=0. 0324 (D2E)1- 043
Pinus massoniana Trunk Ws=0.0248(D?*H )" %
Branch Wh=0. 00024 (D?H )1+
Leaf Wi=0.00012(D?*H )%
Total biomass Wr=0. 015(D*H)1-2!
Pinus elliotii Trunk Ws=0. 2018(D2H )0 737
Branch Wb=0. 057 (D2 )0 77
Leaf W1=0.1012(D2H)*
Total biomass Wit=0. 3589 (D*H)" 7
Schima superba Trunk Ws=0.1052( D2 )0 8255
Branch Wh=0.1102(D2H )0 6800
Leaf Wi=0.0836(D?H )0 5%
Total biomass Wi=0.3922( D2 )0 7653
2 (t. hm—2)t1)
Table 2 Biomass distribution and net productivity of different communities
Community Trunk Branch Leaf Root Total biomass Net productivity
Barren 0 0 0 0 0 0
I Mixed forest Il 29.13 8. 40 8. 80 10. 88 57.21 11.43
I Mixed forest I 41. 04 18. 14 13.70 17.11 89. 99 14.57
T Mixed forest I 63.95 10. 85 37.70 26.42 138.92 19. 05

Mean

95. 37 15.02
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Table 3 Comparing of erosion control effect between barren and artificial mixed forest
1983 1984 1985 1986 1987 1988 1989
Total Arerage
Barren
Rainfall (mm) 1560 1962 2369 1402 1348 1289 1255 11185 1598
Bleeding(m®/hm?)  3567.4 6022.8 5920.8 2908.1 2946.2 2567.1 2596.9 26524.9 3789.3
Erosion(t/hm?) 29.4 44. 3 66. 2 58.9 71.0 46. 2 50. 2 366. 2 52.3
Mixed forest
Rainfall (mm) 1494 2040 2431 1400 1368 1313 1257 11303 1615
Bleeding (m®/hm?) 43.3 1728.2 1641.2 3.1 5.8 4.5 3428.4  489.7
Erosion(t/hm?) 0.1 1.0 0.3 0 0 0 1.3 0.18
3 s 52.3(t » hm %), 0.18(t » hm %),
52.12(t » hm %), s s
( 2549 «t 71,1990
4, 2.21%. 52.12%
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Table 4 Comparison on soil total N and humus content of mixed forest with barren
Depth Artificial mixed forest Depth Barren
(cm) Humus (%) N Total N(%) (cm) Humus (%) N Total N (%)
1~7 4. 14 0.212 0~7 0.63 0. 030
10~20 2.09 0.120 30~40 0. 37
35~45 1. 55 0.078 100~110 0. 35
60~70 1. 06 0.043
(2) O, 0, 0O,
500 M, 2, 0, 124.63t, 0,
500 t'X124.63t » hm *+a '=62312 chm ?+a',
(€D SO, SO, . SO,
s SO, SO, s
SO, SO, .
{ Vs SO, 88.65kg « hm *+a !,
215.60kg « hm *-a ', 1t SO, 600 SO,
91 <hm *ea !,
4
. s 33.2t «hm *+a ', 10.2t « hm % -a ',
170« ¢ 1B, 3689 chm™?.a’l,
C. (ON SO, s
58203  +hm’e+a '4+62312 <+ hm®-+a '491 *hm?+a '+3689 +hm?’+a '=12.43 * hm®
. 371 .
2.2.4 S
R R Table 5 Development of biodiversity following the
vegetation restoration
(@D) Tvpe 5
Type ftem Barren  Mixed forest
¢ 5,
(s 0 .
’ Tree layer Shannon-Wiener 2. 176
400 .
, 0. 201 3. 00
hm 2=400X8. 3 ehm %+a ', Shrub layer Shannon-Wiener 6
112 ehm ?<a’, .
Herb layer Shannon-Wiener 1. 316 4121
— . —2 .5 .
: (400+112) X 8. 3=4250 hm Bird Shannon-Wiener 0.51 1. 82
ca! Insect Family 34 123
(2)
. . Class group 15 31
. ,1995 Soil animal
(3.57 +hm *e<a ") 5 e+hm?*-.a! _ . Fungi 3 17
Soil
b, microorganism Ray fungi 2 13
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Table 6 Environment effect in temperature and moisture changing

Phase Annual average temperature( C) Annual amplitude (C)
Before restoration(1958~1959) 23.2 14. 4
After restoration(1988~1989) 22.6 12.2
9. 7m, B
0.6C, 7.8.9 s 30d s 1C 1 s
:1X0. 6 X30X3X9.7=524 chm?«a',
(2 o ,1986 1hm?* s
0.38 o, 3800 -
hm ?-a!,
s
2524 chm ?+a '43800 <+hm ?+a '=4324 <+hm *+a’’
s 13. 61 ehm ?ea!,
2.3
1959 13a, 400  hm®,
400 km?( 26% ), 621
(20 90 Do 7.65 ; 1.23%,
613 , 98.77%
7
Table 7 The total ecological economic value of the vegetation restoration in Xiaoliang
Item Value per arca (hmAzl;C& (a'l)‘ime Accumulated Percent
(Y *hm2e«a1) value (¥) %
Direct using value
Direct using value of lumber 1649 10800 43 765795600 1.23
Indirect using value
Water conservation 271 10800 43 125852400 0. 20
Soil conservation 2936 10800 43 1363478400 2.20
Environment purify 124300 10800 43 57724920000 92.95
Environment health 4255 10800 43 1976022000 3.18
Sanitation protection 4324 10800 43 148745600 0. 24
Total 62104814000 100. 00
3
o 43a 621
s 7. 65 s 1.23%, 613 s
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