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Vulnerability assessment of eco-environment in Yimeng mountainous area of Shandong Prov-
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Abstract : Based on the ecological sensitivity-resilience-pressure (SRP) conceptual model, and se-
lecting 13 indices including landscape diversity index, soil erosion, and elevation, etc. , the vulner-
ability of the eco-environment in Yimeng mountainous area of Shandong Province was assessed un-
der the support of GIS and by using principal component analysis and hierarchy analytical method.
According to the eco-environmental vulnerability index (EVI) values, the eco-environment vulnera-
bility of study area was classified into 5 levels, 1. e. , slight (<1.8), light (1.8-2.8), moderate
(2.8-3.5), heavy (3.5-4.0) , and extreme vulnerability (>4.0). In the study area, moderately
vulnerable area occupied 43.3% of the total, while the slightly, lightly, heavily, and extremely
vulnerable areas occupied 6. 1% , 33.8% , 15.9% , and 0. 9% , respectively. The heavily and ex-
tremely vulnerable areas mainly located in the topographically complicated hilly area or the hill-
plain ecotone with frequent human activities.

Key words: eco-environment; vulnerability; GIS; ecological sensitivity-resilience-pressure ( SRP)

conceptual model; Yimeng mountainous area.
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Fig.1 Sketch map of location of the study area.
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Table 1 Eigenvalues, contribution rates and accumulated

contribution rates of principal components

EnSr FHIE(E DHRAE EyAT e

Principal Eigenvalue Contribution Accumulated

component (x1072) rate contribution rate
(%) (%)

1 8.27 31.6 31.6

2 5. 06 19.3 50.9

3 3.82 14.6 65.5

4 3.57 13.6 79.2

5 1. 69 6.5 85.6

6 1.02 3.9 89.5

7 0.78 3.0 92.5

8 0. 68 2.6 95.1

9 0.55 2.1 97.2

10 0.45 1.7 98.9

11 0.16 0.6 99.5

12 0.07 0.3 99. 8

13 0. 06 0.2 100
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Table 2 Eigenvectors of the principal components

REAIE ) i FJ4) Principal component
Eigenvector 1 2 3 4 5
o, 0.46 -0.03 -0.10 0.47 0.03
o, -0.05 0.98 -0.03 0.02 -0.01
o 0.04 -0.13 0.00  0.00 0. 00
oy 0. 08 -0.06 -0.03 0.10 -0.01
o 0.14 0.02 -0.25 -0.46 0.11
oy -0.36 0.01 0.07 0.31 -0.08
0y -0.59 -0.10 0.04 -0.22 -0.13
og 0.14 -0.01 -0.31 0.15 -0.02
oy 0.38 0.03 0.44 -0.05 -0.50
o 0.09 0.02 0.64 0.05 0.38
oy -0.27 -0.02 -0.11 0.61 0. 05
o, 0.16 0.00 -0.46 -0.05 -0.10
o3 0.08 0.00 -0.04 -0.07 0.75

ay ~ayy: AFERRE R ERE ARRIEOKEE N F B NPP S
W HEVEAR B AR A XTI BE  GDP % B | MR IR B v R B
i) 47 55 B (R R 1 7] 5 Eigenvector of annual average temperature ,
soil type, slope, annual average precipitation, population density, NPP,
landscape diversity index, annual average relative humidity; GDP densi-
ty, soil erosion intensity, elevation, slope aspect, vegetation coverage.
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Table 3 Level of aggregative indicator

H F 843 Principal component

Level 1 2 3 4 5

1 0.24 ~0.69 0.62 ~0.95 -0.60 ~ -0. 28 —-0.20 ~0. 12 0.37 ~0.74
2 0.00 ~0.24 0.42 ~0.62 -0.28 ~-0.15 0.12 ~0.22 0.25~0.37
3 -0.14 ~0.00 0.31 ~0.42 -0.15~-0.01 0.22 ~0.32 0.14 ~0. 25
4 -0.31 ~-0.14 0.06 ~0.31 -0.01 ~0.13 0.32 ~0.46 0.01 ~0. 14
5 -0.66 ~-0.31 -0.17 ~0. 06 0.13 ~0. 84 0.46 ~0. 84 -0.52 ~0.01
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Fig.2 Distribution of EVI values in Yimeng Mountains Area.
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Table 4 Area and proportion of each eco-environmental
vulnerability level in Yimeng Mountains Area

e 55 4% 45 40 EVI{H g o L AR LA
Evaluation EVI value Area Percentage of
level (x10° km?) total area
WU Slight <1.8 1.76 6.1

R Light 1.8~2.8 9.73 33.8

H1E Moderate 2.8~3.5 12.47 43.3

T JE Heavy 3.5~4.0 4.59 15.9
W Extreme >4.0 0.25 0.9
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Fig.3 Spatial distribution of the eco-environmental vulnerabili-
ty in Yimeng Mountains Area.
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