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Abstract: The distribution of ecological space has important functions, and its scientific prediction can provide a basis for
making decisions regarding protecting the ecological security of a national landscape. A particle swarm optimization-Markov

(PSO-Markov) composite model based on a risk assessment of ecological space was conducted using ArcGIS and MATLAB.
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The ecological space of the Chang-Zhu-Tan urban agglomeration in 2020 was predicted based on land-use data for 2013,
and the resulting particle swarm was used to reconstruct the ecological space. The PSO-Markov composite model was
established according to the following steps: First, a particle swam was selected and designed, and a 2000 m x 2000 m
square unit was selected as the basic particle. Second, the particle was initialized from low to high risk based on the
principle of ecological space. Third, a fitness function was established, and the value of ecological space risk was used to
determine the spatial pattern of ecological space. Finally, the spatial position and speed of a particle swarm were updated
according to the history of optimal value and the global optimal value of the particle swarm. The PSO-Markov composite
model is a relatively new method for land-use pattern prediction. The quantitative scale of ecological space is predictable
with an improved Markov model, and the pattern of ecological space is predictable with a PSO model. Thus, the PSO-
Markov composite model has the following features compared with other models: First, this model can yield more reasonable
quantitative predictions. Second, it utilizes a large search area and thoroughly considers local .and glgbal influence. Third, it
is less influenced by the problem of dimension change, and it has a significant advantage regarding the solution of multi-
objective problems. Finally, with short convergence time and high arithmetic speed, it is“easy to realize. The ecological
space of the Chang-Zhu-Tan urban agglomeration was predicted to decrease by 2020 ‘with’ woodland and unused land
changing the most dramatically and spatial variation primarily concentrating.in the/southwest region. The decrease in total
ecological space area was shown to be primarily due to the expansion of land development. Thus, we must control the
population density of urban agglomerations and optimize the structure and spatial distribution of agriculture/industry , human
settlements, and the ecosystem in the urban agglomeration. In particular, we must reasonably plan and utilize urban
developed land, as well as make full use of the ecological value of water bodies and undeveloped land, with emphasis on the
protection of ecological resources, ecological corridors, and kéy ecological areas so as to establish a rationally structured,
functioning ecological net system and to improve the ecological services of the ecosystem. Urban and rural spatial structure
must be regulated rationally under the guidance of city planning. Moreover, measures should be carried out to protect and

improve the quality of the environment and to enhance landscape diversity. These are our priorities for the future.

Key Words: ecological space; prediction’y particle swarm optimization ( PSO)-Markov composite model ; Chang-Zhu-Tan

urban agglomeration
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Table 2 Comparison of ecological space area of Chang-Zhu-Tan urban agglomeration in 2013 and 2020

A4 Years Mt i by KAk R PENTpA
Forest land Grassland Water Unused land Total area
2013 51831.35 1354.29 5777.43 981.48 59944.55
2020 51687.05 1322.54 5791.41 1045.09 59846.09
A5 fb it Change quantity -144.3 -31.75 13.98 63.61 -98.46
£3 KHEHHE 2013 £5 2020 £ i AEBER kn’
Table 3 Transition matrix of land use of Chang-Zhu-Tan urban agglomeration in 2013 and 2020
2020
B, i o o o IR T
Farmland Forest land Grassland Water land Unused land Total area
B 32934.85 107.20 2.41 151.69 262.96 8:45 33467.56
b 52.94 51532.50 10.90 19.36 212.34 331 51831.36
b 1.51 29.14 1307.54 11.38 3.86 0.86 1354.30
2013 JKIK 102.46 8.72 0.79 5546.52 14.60 104.34 5777.43
AR 21.30 9.20 0.37 12.26 3285.80 0.84 3329.79
R 2.78 0.29 0.52 50.20 0.41 927.28 981.48
sNing ot 33115.85 51687.05 1322.54 5791.41 3779.98 1045.09 96741.91
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Fig.2 Simulation diagram of ecological space forecast of Chang-Zhu-Tan urban in 2020
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