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Fig.1 First three iteration of the Koch fractal curves and the calculated fractal dimension
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Fig.2 Numerical verification of box-counting dimension calculation
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Fig.3  Location of Gaopu community in Xiamen
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Fig.4 Overall spatial patterns of Gaopu community in 1989 2007 and 2017
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Fig.5 Smooth border distributions of Gaopu community in 1989 2007 and 2017
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Tab.1 Relevant parameter and fractal dimension results of construction land of Gaopu community in 1989 2007 and 2017

S1/m? 82 /m? S3/m? 1% 1%
1989 152 911 127 337 302 813 42 50 1.73 1.33
2007 469 118 212 442 461 543 46 102 1.80 1.30
2017 715 761 255 487 510 524 50 140 1.83 1.27
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Fig. 6 Results of box-counting dimension for the overall spatial patterns of Gaopu community in 1989

2007 and 2017 and the time evolution of the estimated dimension
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Fig. 7 Results of box-counting dimension for the border Distributions of Gaopu community in 1989 2007

and 2017 and the time evolution of the estimated dimension
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Fractal study on evolution of community spatial form: a
case study on Gaopu community of Xiamen

YU Xiaoian' > ZHAO Zhi-ging' LI Yandong’ LIN Song’
(1. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and Technology Ministry of Industry
and Information Technology School of Architecture Harbin Institute of Technology Harbin 150001 China;
2. School of Biological Science and Biotechnology Minnan Normal University Zhangzhou 363000 China,;
3. Department of Architecture Xiamen University Xiamen 361005 China;,
4. College of Ocean and Earth Sciences Xiamen University Xiamen 361005 China)

Abstract: Urban spatial form shows a certain degrees of complexity and developing its quantitative description
method is both theoretically and practically important for urban community construction in the coastal areas. Based
on the fractal theory this paper analyzes the spatial form of a typical fishery village by the sea Gaopu community
in Xiamen by box-counting method and calculates the fractal dimension to study the complexity evolution of com—
munity spatial form. The results mdicate that the spatial form of the community has fractal dimension characterized
by its fractal structures. Since 1989 the fractal dimension of community spatial form increases but fractal dimension
of the community boundary decreases. The estimated fractal dimension of community spatial distribution has statisti—
cal correlations with the total community building area total construction area building density and volume ratio.

The results indicate that community expansion may have led to significant changes in community spatial form and
the boundary complexity due to 30-year rapid urbanization in coastal areas.

Key words: marine environmental science; urban planning and design; community; complexity; fractal dimen—
sion; spatial form
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