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Fig. 1  The location of the study areas
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Table 2 The grade division of soil and water conservation function of vegetalion types

HigER 1 2 3 4 5 6 7 8 9

10 l-l 12 13 14 15 16 17 18 19 21

ESE 20 30 50 60 75 9% 80 80

100 100 9 60 85

85 30 40 40 5 5 3

TE:L ~21 St | A 2.

PUHIER 3. BONEM 4. FTEHES. EPAAE 6. MEEAE.T. ALK 8. AU AE 9. BT 354 . 10. W 942

AT SRRtk 12, R 13, T4 M 15 TR R 16, #Ril - WEGILAEM 17, A TEEE I8 S A 19 0KE 20 A,

HH20 PR . (Note; 1 ~21 are respectively represented ;1. short ahrub,z', Platycladus orientalis forest 3. tall shrub 4. ri

ide forest 5. Hippoph

rhamnoides subsp. yunnanensis forest 6. Quercus sp. Forest,7. Pinus densata forest 8. Pinus armandii forest,9. mixed forest, 10. Pseudotsuga forrestii for-
est, 11. deciduous forest,12. larix ssp. Forest,13. Picea sp. Forest,14. Abies sp. Forest, 15. sub-alpine meadow, 16. alpine and sub-alpine shrub,17. artifi-

cial community ., 18. rock ,[9. snow,20. river, 21. alpine Salix shrub. )
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Table 3 The grade division of sail types
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Fig.2 The erosion model
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Table 4 Five classes of soil erosion sensitivity
B fdct R Tt
RIS
WSS B KERRR
HARERE WERRK, LB+ A
i 1-50 oA 4 &, BB ( > 8 000 v/( km?
-a)) , WEMEK( >5.9 mm/a)
MBI, B TR R, £
B e W, (R e BUEEEK (5 000 ~ 8 000
50 ~ 55
Sl Vikm® - a)) Mk PEHERE K (3.7 ~5.9
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HUBERHE , LUK FBEA: b 3, IR R
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: IR RAR /D, IR o | 2B
PN 1 =90 2 _
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5. HPRiBBERAN0.462 2; H R AU,
0.232 4; L3R Z, RLTAEHCH 0. 187 9; /iy Ji
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Table 5 Pairwise comparison mairix and weight of each factors

By HE M MK W LM Bl

Hidk 1 0.462 2
i 1/3 1 0.2324
K 1/5 175 1 0.085 1
i 1/9 177 1/5 1 0.0325
1% 173 1 3 5 | 0.1879

— S PERE R H AR 0. 06 < 0. 1 { Consistency test ratio is 0, 06 <0. 1)
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Fig.3 Five erosion hazard classes in scenario |
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Fig.4 Five erosion hazard classes in scenario 2
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Fig.5 Five erosion hazard classes in scenario 3
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Table 6 Area ratio occupied of cach sensitivity level /%

TIREESENE  fTR g2 3
Bk 17.83 25.67 17.36
IR 8. 16 12.23 7.70
P S K| 24.63 28,17
Eedid 4 21.89 16.50 2.9
AR 20,41 0.97 23.81
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A GIS - based Soil Erosion Model for Assessment of Vegetation Scenarios
in Meili Snow Mountain National Park, Yunnan, China

ZHANG Zhiming' , YIN Mei? ,SUN Zhenhuan' , WANG Wenli' ,OU Xiaokun'

(1. Institute of Ecology and Geobotany, Yunnan University, Kunming 650091, Yunnan,China;
2. Agricultural Envi ¢ and R Institute, Yunnan Academy of Agricultural Sci , Kunming 650205, Yunnan,China)

Abstract: More and more researchers focus on the ecological services of vegetation. One of the most important eco-
logical services of vegetation is soil and water conservation. In this study, a GIS - based soil erosion model was
built by integrating vegetation map, soil map, and DEM data. This model was used to predict the soil erosion with
three different vegetation scenarios. In scenario 1, the vegetation data is the current vegetation map. In scenario 2,
we assume that the current vegetation was greatly degraded. Especially, all of the forest vegetation was deforested.
In scenario 3, we assume that the current vegetation was protected very well, and no disturbance. Some degraded
types restore into forest. The results show that the higher soil erosion areas occur on alpine areas and the lower are-
as along Lancang River. Much less soil erosion occurs on the middle range of altitude (from 2 500 m to 3 900 m)
because most of the forest can be found in this area. The prediction result of scenario 3 is quite similar to the sce-
nario 1. The reason is that the current vegetation is protected very well by local Tibetan people. However, the re-
sult of scenario 2 shows that if the degradation of vegetation increased the soil erosion would increase dramatically.
Almost the whole area is in high hazard of soil erosion. Therefore, the most important objective of the Meili Snow

Mountain National Park is to protect the vegetation and ecosystems.

Key word: GIS; DEM; spatial modeling; soil erosion model; scenario analysis
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