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Expanding process of urban areas at different scales a case study in Beijing
region
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Abstract Urbanization is an important topic in modern ecology there are abundant studies conducted on many aspects of it
in the past. However the effect of city scale on urbanization process and the spatial relationships of urban areas in region
received little attention. Based on Landsat TM data the expanding process of urban areas at different scales in Beijing
region was described during 1984 —2002. The calculation of the expansion degree of built-up lands in the periods of 1984 —
1991 1991 — 1997 and 1997 — 2001 respectively and the contribution ratios and annual contribution ratios of the other
six land use types to built-up lands showed that 1 city scale positively affected on the expansion degree of built-up lands
in Beijing region in the past 18 years and the effect was progressively increasing with the process of urbanization. 2 the
spatial position and topographical condition also greatly impacted on the expansion degree of urban areas the nearer the
place to Beijing city the urban center  and the smoother the urban topography the more expanding opportunity the urban
area. 3 The built-up lands mainly assimilated the surrounding farmlands grasslands and unused lands which process
had resulted in the rapid concentration and sustaining expansion of urban areas at different scales and in different parts of

Beijing region.
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Table 1 Components of six land-use types
Land-use type Components
Farmland Cropland intercrop land
Forestry Conifer forest broadleaf forest mixed forest shrub
Grassplot Grassland subalpine meadow
Water body Ceservoirs rivers lakes

Built-up land
Other land

Urban residential area rural residential area airports other large buildings

Bare land other unused lands
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Table 2 The contributing ratio of 6 land-use types transforming into built-up land in Beijing counties during recent 18 years

18a 6

The contributing ratio of 6 land-use types transforming into built-up land in Beijing

Year Land-use type counties during recent 18 years %
Overall
1981 ~ 1991 @ 2.12 1.11 1.54 3.87 4.67 1.56 0.07 8.09 4.02 4.63 6.36 38.01
@ 0.01 0.18 0.25 0.05 0.02 0.10 0.02 0.57 0.00 0.03 0.00 1.23
® 0.44 0.71 1.83 0.20 0.21 0.74 0.26 0.39 0.13 0.71 0.22 5.86
@ 0.03 0.03 0.07 0.05 0.02 0.02 0.00 0.17 0.09 0.00 0.02 0.50
® 1.11 1.50 1.60 3.87 4.24 1.47 0.74 25.16 5.08 3.35 4.22 52.32
© 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.05 0.02 2.08
1991 ~ 1997 1.65 1.05 1.27 4.09 5.40 1.64 0.19 7.90 2.64 2.95 4.73 33.47
0.00 0.03 0.02 0.01 0.00 0.01 0.06 1.19 0.01 0.00 0.00 1.34
0.09 0.49 0.48 1.48 0.99 0.46 0.75 2.69 0.79 0.89 1.20 10.28
0.02 0.03 0.01 0.08 0.05 0.00 0.02 0.25 0.05 0.01 0.04 0.55
1.37 1.69 1.87 3.92 4.71 1.62 0.68 23.50 4.21 4.32 4.27 52.14
0.00 0.00 0.00 0.02 0.00 0.00 0.06 1.80 0.23 0.07 0.04 2.22
1997 ~2002 0.46 0.59 0.77 2.50 2.74 1.09 0.20 6.78 3.40 4.15 5.97 28.61
0.00 0.02 0.24 0.00 0.00 0.00 0.04 0.23 0.00 0.01 0.00 0.54
0.12 0.11 0.26 0.21 0.04 0.01 0.05 0.77 0.05 2.48 0.15 4.25
0.00 0.05 0.04 0.16 0.26 0.14 0.01 0.30 0.14 0.06 0.02 1.17
1.34 2.04 1.99 5.73 6.42 2.21 0.83 27.48 4.35 5.17 5.23 62.73
0.00 0.00 0.00 0.00 0.00 0.00 0.27 2.38 0.00 0.01 0.03 2.70
Yanqing Huairou Miyun Changping Shunyi Pinggu Mentougou City zone Tongzhou
Fangshan Daxing  Overall (D Farmland ) Forestry (3) Grassplot @Water body (®Built-up land © Other land
4.1
1984 1984
1991 0.903 1991 1991 1997
0.956 1997 1997 2002 0.871
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Table 3 The built-up lands’ expansion degrees of Beijing counties during recent 18years
18a
i The built-up lands”expansion degrees of Beijing counties during recent 18years %
Year Overall
1984 ~ 1991 0.37 0.29 0.53 0.60 0.70 0.34 0.06 1.60 0.60 0.77 0.94 6.95
1991 ~ 1997 0.3 0.27 0.30 0.95 1.07 0.35 0.18 2.30 0.62 0.65 1.00 8.05
1997 ~2002 0.12 0.16 0.26 0.58 0.60 0.24 0.12 2.10 0.72 1.34 1.24 7.48
p <0.01
C=bxu’
Cc u b 7Z
4 1984 1991 Z 0.7346 1991 1997 0.8154 1997
2002 1.0941
4.2
3 1984 1991
1991 1997
1997 2002
1
3 5
2 5 5
18a
3 18a 1991 1997
18a 11 3
2 1
2
1984 1997
1991 1997
1991 1997
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