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Urbanization spatial expansion and regional landscape ecological risk of Yantai City.
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Abstract: By methods of remote sensing GIS and mathematical statistics together with urbani—
zation intensity index the spatial4emporal evolution characteristics of urbanization expansion of a
coastal city Yantai from 1974 to 2009 were studied. Meanwhile based on landscape pattern
metrics and ecological risk index we studied the landscape pattern dynamic changes and spatial
characteristics of landscape ecological risk during 1990-2009 under condition of urban expan—
sion. The results showed that the area of urban land increased by 189.77 km® during 1974-2009
and the average annual expansion area was 5.42 km’. The urbanization intensity index during
2004-2009 was 3.92 times of that during 1974-1990. The most significant changes of land uses
were urban land and farmland. The changes of landscape pattern metrics for land use patterns in—
dicated that the intensity of human activities was increasing gradually in this period. The land-
scape ecological risk pattern of Yantai City appeared as a circle distribution along the coastline.
The farther the distance to the coastline the smaller the ecological risk index was. The ratio of
high ecological risk and sub-high ecological risk zones of the study case in 2009 was 2.23 times
of that in 1990. A significant linear relationship of urbanization intensity index and regional eco—
logical risk was observed in the study.
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Table 1 Urbanization extension of the study area in differ—
ent historical periods

(km?) (%)
(km? «a™)
1974—1990 52.81 27.83 3.30 0.12
1990—1995 21.64 11.40 4.33 0.16
1995—2000 23.12 12.18 4.62 0.17
2000—2004 28.20 14.86 7.05 0.26
2004—2009 64.00 33.73 12.80 0.47
1974—2009 189.77 100. 00 5.42 0.20
1990—2000 44.76 32.68 4.48 0.16
2000—2009 92.20 67.32 10.24 0.38
1990—2009 136.96 100. 00 7.21 0.26
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Fig.3 Comparison of land use structure of the study area in 1990 2000 and 2009
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Table 2 Dynamic change of landscape metrics from 1990 to 2009
LPI AREA_MN ED FRAC_MN SHDI SHEI Dominance CONTAG
1990 23.32 87.38 32.79 1.0671 1.55 0.71 0.29 54.49
2000 22.20 89.04 33.25 1.0679 1.62 0.74 0.26 52.72
2009 20.35 89.86 33.25 1.0682 1.68 0.76 0.24 51.26
LPI AREA_MN ED FRAC_MN +SHDI SHEIL
+Dominance CONTAG
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Fig.4 Spatial distribution of ecological risk from 1990 to 2009
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Fig. 5 Relationship between urbanization intensity index
and landscape ecological risk in different historical periods
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