20 4 Vol.20 No.4

2000 7 ACTA ECOLOGICA SINICA July 2000
1 1 1 1 2
1. 100080 2. 570204
USLE
1.58 x 107t
7492.41 49.37 7274.22
168.82

The spatial distribution characteristics and eco-economic value of soil

conservation service of ecosystems in Hainan Island by GIS
XIAO Han' OUYANG Zhi-Yun' ZHAO Jing-Zhu' WANG Xiao-Ke' HAN Yi-Shi® 1. Research Center for
Eco-Environmental Sciences CAS Beijing 100080 China 2. Hainan Resource and Environmental Department Hainan 570204 China
Abstract This paper attempts to apply Geographic Information System GIS technology and utilizes the Universal Soil Loss
Equation USLE to estimate the potential soil losses and the actual soil losses in Hainan Island. Some important data such as
the spatial distribution characteristics of soil conservation of ecosysstems in Hainan Island have been got. The results shows
the soil conservation capacities of the mid-mountain area ecosystems are the strongest in Hainan Island. The market valua-
tion opportunity cost and shadow engineering methods are used to evaluate the function of soil conservation of ecosystems.
The research results reveal that the total value of Hainan Island soil conservation adds up to about 74.92 million yuan

RMB per annum of which about 0.49 million yuan is of decreasing soil loss about 72.74 million yuan of holding nutrient
for N P and K and about 1.69 million yuan of reducing reservoir silt.
Key words soil erosion soil conservation ecological value GIS USLE Hainan Island
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Table 1 The C value of various vegetation P
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Table 2 Soil erosion and soil conservation of various ecosystems
t/a t/hm* a
hm? . . .
Total soil losses Average soil erosion rate t/hm* a
Ecosystem types Area
Actual Potential Actual Potential ~ Soil conservation
o 551087.00 307820.94 2052188.88 0.5586 3.7239 3.1653
© 8137.00 3032.06 20215.86 0.3726 2.4844 2.1118
® 63466 .00 6977.21 49839.63 0.1099 0.7853 0.6754
@ 6792.00 5081.78 46105 .64 0.7482 6.7882 6.0400
© 429021.00 195271.19 2169698 .25 0.4552 5.0573 4.6021
© 627983.97 274609 .63 3230762.25 0.4373 5.1446 4.7073
@ 6447.00 10356 .06 122009.42 1.6063 18.9250 17.3187
® 36484.00 36468 .00 608068 . 81 0.9996 16.6667 15.6671
© 7508.00 933.17 22039.52 0.1243 2.9355 2.8112
10 99734.00 30774.10 1538645.38 0.3086 15.4275 15.1189
1 1018233.96 15335.50 1707292.38 0.0151 1.6767 1.6616
12 501705.01 20435.32 50103123.50 0.0407 10.1716 10.1309
13 1801.00 2.69 873.39 0.0015 0.4847 0.4832
u 3832.00 49.36 47983.03 0.0129 12.5217 12.5088
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Fig.1 Ecosystem soil conservation capability
A Timber forest B Savanna C Mountain-top coppice forest D Mountainous rain forest E
Mountainous evergreen forest F Plantation G Tropical coniferous forest H Tropical
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3

Table 3 Monetary value of ecosystem soil conservation

hm? N P K
Ecosystem types Area Ja P /a 18 /a /a /a /a
o 1801.00 24.89 85.09 1177.37 17.77 98.12 0.14
@ 63466.00 1238.98 4236.33 63900.72 858.44 6218.65 7.65
© 1018233.96 52009.11 177830.34  4540863.50 42522 .61 453099.41 526.63
@ 8137.00 532.14 1819.50 62748.95 501.39 5164.64 7.08
7508.00 656.10 2243.36 62988.46 583.97 5714.91 7.22
© 551087.00 54215.86 185375.69  5364568.50 47908.77 496030.41 614.81
@ 627983.00 91920.51 314296.03  10331811.00  83864.59 911957.25 1173.38
® 6792.00 1269.91 4342.09 121606.20 1202.51 9338.22 13.78
@ 429021.00 61673.76 210875.86  9576250.00 67746.59 638574.56 1055.51
10 501705.01 158491.38 541916.13  2170772.00  153843.14 1799603 .00 2436.16
1 3832.00 1506.75 5151.92 244147.50 1751.20 14514.35 26.71
12 99734.00 48128.10 164560.34  10141957.00  64656.52 517943 .44 1093.72
3 36484.00 18426.53 63004.29 4086307.25 26298 .44 184475.98 437.85
1 6447.00 3639.14 12443.02 861753.38 5540.20 34332.94 91.77

3362231.00  493733.16  1688179.99 67167851.83  497296.14  5077065.88 7492.41
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pice forest. 15decreasing soil loss 16reducing reservoir silt
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3
Fig.3  Ecosystem soil conservation value in Hainan Island
A Mountain-top coppice forest B Mountainous evergreen forest C Mountainous rain forest D
Valley rain forest E Tropical monsoon forest F Grassland G Tropical coniferous forest H
Shrubs 1 Plantation J Savanna K Timber forest L Crop land M Windbreak forest N

Mangrove.
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