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Dynamic characteristics on the economic value of soil conservation in the process

of the tropical vegetation restoration in Xiaoliang
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Abstract Based on the data obtained from the process of Tropical Vegetation Restoration in Xiaoliang the dynamic
characteristics of ecological economy of soil conservation were studied in this paper. Methods of space for time opportunity
cost market valuation and shadow engineering were used to evaluate the ecological economy of soil conservation. Results
showed that 1 Soil conservation to reach a saturation status when the degradation ecosystem restored for 30 years. 2

Economic value of soil conservation was time-dependent. The economic value increased rapidly when the degradation
ecosystem restored at the first 20 years while after 20 years it increased at a relatively slow rate and the potential of soil
conservation was close to a natural mixed forest. 3 The economic value of soil conservation was consistent with the

ecological effect. When the degraded ecosystem in Xiaoliang restored for 20 years the vegetation cover reached 85% in
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turn the soil fertility increased and the soil erosion was controlled within the ecosystem. Besides the biodiversity increased
and the economic value increased stably. 4 Economic value of soil conservation at different year in a restored forest

ecosystem was consistent with those in some regional natural forest ecosystem.

Key Words degraded ecosystem ecological restoration economic value soil conservation
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Fig. 1 Comparison of landscape between pre-and post-restoration of the forest vegetation
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1 2 tkm?mm~'
Table 1  Soil erosion rate of the two catchments for different years in Xiaoliang station + km ? mm ™' 8
Year 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
RSER 0.03365 0.02130 0.00155 0.05033  0.12549 0 0 0 0 0.00045
Mixed RDER 0.05188  0.00826  0.00095 0.04458 0 0 0.00007 0 0 0
forest RER 0.08553  0.02956  0.00249  0.09491  0.12549 0 0.00007 0 0 0.00045
RSER 1.93166  1.52678  1.46069  1.77085  2.46057 1.97785  2.98329  1.84700  1.42992 1.90037
Barren RDER 2.05421  1.30072  1.29366  1.39809  5.86587 2.49305  2.48040 1.86582  2.73599 2.87654
land RER 3.98587  2.82751 2.74535 3.16894  8.32644 4.47090  5.46369  3.71282  1.42992 1.90037
RSER Rate of suspension erosion per unit rainfall RDER Rate of bed load erosion per
unit rainfall RER Total rate of erosion per unit rainfall
2 14
Table 2 Comparing of erosion control effect between barren and artificial mixed forest *
Year 1983 1984 1985 1986 1987 1988 1989 -
Total Average
Barren land  Rainfall mm 1560 1962 2369 1402 1348 1289 1255 11185 1598
N s 3567.4  6022.8 5920.8 2908.1 2946.2  2567.1 2596.9 26524.9 3789.3
Runoff m™ hm
. oo 72 29.4 44.3 66.2 58.9 71.0 46.2 50.2 366.2 52.3
Erosion of soil t hm
Mixed forest  Rainfall mm 1494 2040 2431 1400 1368 1313 1257 11303 1615
; _ 43.4  1728.2  1641.2 3.1 5.8 4.5 2.2 3428.4 489.7
Runoff m™ hm
.1 1. . 1. .1
Erosion of soil t hm 2 0 0 0-3 0 0 0 0 3 0-18
1 1981 ~ 1990 10a 0.02114 + km ™ mm ™'
0.01254 t km % mm™' 0. 00860 t km™* mm ' 4. 8271
t km ™2 mm™' 2.0196 t km % mm ™' 2.8075 t km 7 mm ™'
228.3
1.46 0.72 ”‘
2 60
0~1.0 t hm™® a™' s
| ;
0.18 t hm ™= a @a 40 -
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-2 -1 = 520
t hm™ a 2
. 5 10
52.12 ¢t hm @ a” 0 ) ) ) ) |
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i Year (a)
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3.2 2
2 3 4 Fig.2 Dynamic development of soil conservation in the process of the
tropical vegetation restoration in Xiaoliang
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3.2.2

Table 3 The dynamics of soil fertility in various forests with different ages

1988 ~ 1991

0.67 1990

3

15

5 8 15 25 100
Main soil index of fertility Barren land Artlflc{al forest Artificial forest Artificial forest Al'llfl(‘;lal forest Natural Sub-forest
of Sa of 8a of 15a of 25a
of 100a
%
. 0.64 1.34 2.07 2.4 2.68 4.18
Organic matter
. % 0.031 0.076 0.109 0.141 0.135 0.215
All nitrogen
%
All phosphorus 0.006 0.012 0.020 0.033 0.022 0.054
3.2.3
4 4 3
- hm?a”!
Table 4 Economic value of soil conservation in Xiaoliang degraded ecosystem CNY- hm % a~!
5 10 15 20 25 30
Ind B land Artificial forest  Artificial forest — Artificial forest — Artificial forest  Artificial forest Artificial forest
neex arren fam of 5a of 10a of 15a of 20a of 25a of 30a
Value
. . . 0 627.17 1646.34 2834.41 3539.18 3782.08 4018. 04
of soil fertility conservation
Value of
Lameo 0 2.77 3.04 4.48 5.40 5.43 5.43
decreased deposition
Total value 0 629.94 1649.38 2838.89 3544.58 3787.51 4023.47
Compared with — 629.94 1019.44 1189.51 705. 69 242.93 235.96
last period
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Fig. 3
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Dynamic development of the economic value by way of
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Table S Comparison of the economic value of soil conservation between Xiaoliang degraded ecosystem and various forest ecosystem

Northeast-Changbai

Loess Plateau

Sichuan Basin

Region type Globe . : Hainan-Jianfengling . Chongqing Simian
Mountain  Tropical . Ansai County .
Tropical monsoon forest Mnountain
Economic
value per unit 879.8 136.30 55.36 1062.24 1189.83
RMB hm~? a~!
15 ~20:¢
. 2 . 20 ~30a 20 ~30a 10a 10 ~ 15a
Compared Vegetation . . . . . . .
th Xiaolai torati (15 Vegetation Vegetation Vegetation restoration Vegetation restoration of
b lfm ang . restoration o restoration of 20 ~30a restoration of 20 ~30a of 10a 10 ~15a
economic value per unit 20 a
10 13 22 8 23
Data resource
6
Table 6 Species diversity in different vegetation types '
Tree layer Shrub layer Herb layer
Item . .
S n SW SW SW
Mixed forest 11 64 2.176 3.006 4.121
Barren land 0 0 0 0.201 1.316
4.4
1 10a
1019.44 - hm 7 a™' 1062. 24 hm ™ a™' 15a
1189.51 - hm“a”' 1189.83 - hm 7 a”'
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7
Table 7 The relation between plant diversity and biodiversity *
Mixed forest Barren land
Tree layer 100m? 11 0
Insect species 300 50
Bird species 11 4
Microbe number 107/g dry soil 4.74 0.36
Dominant species of soil animal 7 1
2 15 ~20a 705. 69 ~hm™7a™ 5 Costanza
1997 106 US$- hm™? a™'
879.9 - hm 7“7 a”' 5 15 ~20a
20a
References
1 Diamond J. Reflections on goals and on relationships between theory and practice In Jordon WRIII Gilpin N and Aber J eds. Restoration
ecology A synthetic Approach to Ecological Research. Cambridge Cambridge University Press 1987. 329 —336.
2 Millennium Ecosystem Assessment. Ecosystems and human well-being biodiversity synthesis. Beijing China Environment Science Press 2005.
60 —69.
3 Mitsc W J Jorgensen S E. Ecological engineering. New York John Wiley and Sons 1989. 26 —126.
4 Parham W. Improving degraded lands promising experience from South China. Honolulu Bishop Museum Press 1993. 11 —23.
5 Zhang J S Xu Q. A Study in some basic problems in the restoration of ecology. China Journal of Applied Ecology 1999 10 1 109 —112.
6 Liu LH Qu LY. Study on rainfall erosivity index-r and its spatial distribution in Xiamen. Research of Soil and Water Conservation 2006 13
2 140 —171.
7 Ouyang Z Y Wang X K Miao H. Research on the Chinese terestrial ecosystem services and their ecological economic values. Acta Ecological
Sinica 1999 19 5 607 —613.
8 Gao W S Chen YQ Dong X B. Signification and measurements for ecological restoration of ecosystem services in Loess Plateau. Journal of Soil
and Water Conservation 2003 17 2 59 —61.
9 Van Beukering P J H Cesara H S J Janssen M A. Economic valuation of the Leuser Nation Park on Sumatra Indonesia. Ecological Economics
2003 44 43 —62.
10 Costanza R d’ Arge R Groot R et al. The value of the world’s ecosystem services and natural capital. ~Nature 1997 387 15 253 —260.
I LuSW YuXX XieYY etal The evaluation of soil conservation of forest ecosystem in China. Science of Soil and Water Conservation 2005
3 3 l16—21.
12 Xiao Y Xie GD An K. The function and economic value of soil conservation of ecosystems in Qinghai-Tibet Plateau. Acta Ecologica Sinica 2003
23 11 2367 —2378.
13 Wu G Xiao H LiJ. Research on ecosystem service function research on typical forest ecosystem service function in Northeast Asia — take the
Changbaishan Mountain forest ecosystem as example. Beijing Meteorological Press China 2002. 204 —221.
14 YuZY PengS L. The artificial and natural restoration of tropical and subtropical forests. Acta Ecologica Sinica 1995 15 A 1 —17.
15 Peng S L. Study and application of restoration ecology in tropical and subtropical China. Beijing Science Press 2003. 109 —146.
16  YuZY Peng S L. Ecological study of vegetation restoration of degraded ecosystem in tropical and subtropical area. Guangzhou Guangdong
Science Press 1996. 31 —35.
17 Xue DY Bao HS Li W H. A valuation study on the indirect values of forest ecosystem in Changhaishan Mountain Biosphere Reserve of China.
China Environmental Science 1999 19 3 247 —252.
18 Zhou GY YuZY PengS L. A study on the erosion of surface soil in three ecosystems of Xiaoliang Experimental Station. Journal of Tropical and



1004 27

20
21
22

23

oINS e Y I )

12
13

14
15
16
17
18
19
20
21
22

23

Subtropical Botany 1995 3 2 70 —76.

Department of Rural Surveys National Bureau of Statistics. China Rural Statistical yearbook. Beijing China Statistics Press 1988.

Department of Rural Surveys National Bureau of Statistics. China Rural Statistical yearbook. Beijing China Statistics Press 1989.

Department of Rural Surveys National Bureau of Statistics. China Rural Statistical yearbook. Beijing China Statistics Press 1990.

Xiao H Ouyang Z Y Zhao ] Z et al. Ecosystem service function search preliminary discussion on forest ecosystem service function and its
ecosystem economic value assessment — take the Hainan Jianfeng mountain tropical forest as example. Beijing Meteorological Press 2002. 222
—238.

Rao LY Zhu J Z. Evaluation of forest ecosystem services in Simian mountain of Chongqing City. Journal of Soil and Water Conservation 2003 17

5 5—6.

MA . —_— . 2005. 60 ~69.
1999 10 1 109 ~112.
2006 13 2 140 ~171.
1999 19 5 607 ~613.
2003 17 2 59 ~61.
2005 3 3 16 ~21.
2003 23 11 2367 ~2378.
2002.204 ~221.
1995 15 A 1~17.
2003.4 ~17.
1996.31 ~35.
1999 19 3 247 ~252.
1995 3 2 70 ~76.
1988.
1989.
1990.

2002.222 ~238.
2003 17 5 5~6.



