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The Spatial Planning Model of Urban Ecological Land Based
on Ant Colony Optimization Algorithm

Wang Haiying'’, Qin Fen'?, Zhang Xinchang’, Zhang Chuancai’, Li Peijun'

(1. College of Environment and Planning, Henan University, Kaifeng 475004, Henan, China; 2. Key Laboratory of Geospatial
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3. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, Guangdong, China; 4.College of Geodesy
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Abstract: Urban ecological land plan in cities is an important foundation and premises for the protection of ur-
ban ecosystem. Rational planning and protection of the land for ecological use is an effective way to address
ecological environment problem. In addition, they are also of strategic importance to safeguard the health and
balance of ecosystem, and to establish ecological security pattern and spatial extension in cities. Ecological
land plan does not only require the guarantee of index area and target amount, it also involves the insurance of a
series of spatial objectives and limitation such as maximization of ecological interests, the integrity, intensive-
ness and compactness of ecological land, and urban spatial development. This article will propose Urban Eco-
logical Land Plan Model (UELPM) based on Ant Colony Optimization. The article makes improvements in the
taboo strategy, site selection mechanism. Additionally, it introduces the ecological suitability, spatial compact-
ness and the index of nearest neighbor distance in the process of establishing plan objectives function. Further-
more it designs Trellis Algorithm of the nearest neighbor distance index. For instance, Guangzhou simulates its
ecological land plan in different situation when ecological land takes up 15%, 30% and 50% of the city’s total
area, which has achieved satisfying result. According to the research, UELPM which based on Ant Colony Opti-
mization can not only set up objectives function and spatial limitations in line with different plan destinations
and requirements, but also reasonably allocate the spatial distribution of ecological land. Compared to the
scheme of plan ecological control line, the average suitability, spatial compactness and the nearest neighbor dis-
tance index are greatly improved in accordance with the spatial simulation result. In addition, all other indexes
are superior to the traditional method like plan ecological control line. Therefore, it is meaningful to provide sci-

entific support and reference to urban ecological land use and it also can find itself broad application prospect.

Key words: Ant colony Optimization Algorithm; urban ecological land; spatial planning model



