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Fig.1 The elevation of Wuhan City
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Table 1 The main sources and preprocessing of ecological security pattern data in Wuhan
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Table 2 Construction of ecological source identification index system under compound dimensions
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Construction and Optimization of Ecological Security Pattern Based on Ge-
netic Algorithm and Graph Theory: A Case Study of Wuhan City

Wang Zilin', Li Zhigang', Fang Shiming’

(1. School of Urban Design/Hubei Habitat Environment Research Center of Engineering and Technology, Wuhan University,
Wuhan 430072, Hubei, China; 2. School of Public Administration/Key Laboratory of Legal Evaluation Project of Ministry
of Land and Resources, China University of Geosciences (Wuhan), Wuhan 430074, Hubei, China)

Abstract: Ecological security pattern is the bridge between ecosystem services and human society develop-
ment, and it is a healthy spatial pattern of ecosystem existing in landscape. Most of the studies on corridor ex-
traction have insufficient quantitative basis and strong subjectivity. For example, all ecological sources are dir-
ectly used for the extraction of ecological corridors, or after subjectively eliminating or merging small ecologic-
al source areas, the remaining ecological source areas are used to extract ecological corridors, which is easy to
cause the problems of corridor redundancy or low credibility. In addition, the research on the optimization of
the ecological security pattern is not in-depth enough, which is mainly manifested in the determination of the
optimized areas of the ecological security pattern without quantitative analysis of the optimization effect. This
paper takes Wuhan City as an example, by analyzing ecosystem service value, ecological sensitivity, landscape
connectivity and ecological needs, Wuhan land and water ecological sources were identified. And using genet-
ic algorithm to obtain the optimal ecological source, on this basis, the minimum cumulative resistance model
(MCR) was used to extract the land and water ecological corridors, respectively. The ecological source and
ecological corridor are superimposed to construct the ecological security pattern of Wuhan in 2017. The results
show that in 2017, the total area of ecological source in Wuhan was about 1917.342 km’, of which the land and
water ecological source areas were 780.217 km’ and 1137.125 km’, respectively. The number of the optimal
land and water ecological sources identified by the genetic algorithm is 65 and 32 respectively. The extracted
ecological corridors have a total length of 2 305.37 km, and the length of land and water ecological corridors is
1 497.86 km and 807.51 km, respectively. The ecological security pattern in Wuhan presents the characterist-
ics of “three horizontal, three vertical and three clusters”, and in general, the ecological security pattern can
construct a circular intersecting layout of ecological sources. In addition, eight new land ecological stepping
stones, 8 new water ecological stepping stones and 5 new ecological sources were added in this paper. The
graph theory method was used to compare the relevant indexes before and after optimization, and it was found
that a more perfect ecological security pattern could be constructed after optimization, the optimization effect is
good and the optimization scheme is feasible. The construction and optimization method of ecological security
pattern can provide a more scientific reference for the study of ecological security pattern in rapidly develop-
ing metropolises.

Key words: ecological security pattern; ecological sources; ecological corridor; genetic algorithm; graph the-
ory; Wuhan
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