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Ecological restoration zoning of territorial space based on the pattern simulation
of eco-security scenario: A case study of Guangdong-Hong Kong-Macao Greater

Bay Area
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Abstract; Ecological restoration zoning of territorial space could help to promote the integrity and systematicity of ecological
restoration work. Using ecological security pattern theory to carry out ecological restoration zoning is a classically technical
model, but the existing zoning schemes do not consider the landscape changes of land use caused by high-intensity human
activities, which is not conducive to shaping the territorially ecological security pattern at the urban agglomeration scale. To
this end, this paper designs a zoning scheme for ecological restoration of territorial space based on scenario simulation, and
takes Guangdong-Hong Kong-Macao Greater Bay area as an example for verification. The framework firstly simulates the land
use landscape pattern at the end of urbanization by coupling the spatial Markov chain and the cellular automaton model ;
then uses the “ecological source-ecological corridor-ecological network ” theory to construct the basic framework of

territorially ecological security pattern. Finally, the minimum cumulative resistance model of ecological process was used to
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identify the key areas of ecological restoration, ecological regulation and double repair. The research shows that; (1)
patterns of land use change has a greater impact on the scheme of ecological restoration zoning, and the difference in the
size of the zoning area caused by different landscape patterns can be up to about 10% of the territorial space. (2) The
potential impact on the pattern change due to the human activities should be well considered for the ecological restoration
zoning, which in turn makes the ecological restoration policy more conducive to regulating the ecological security pattern of
territorial space. The technical framework planned for ecological restoration of territorial space in this research can further

promote the ecological security theory in the application of territorially spatial planning.

Key Words: ecological security pattern; ecological restoration; coupled human and natural systems; scenario simulation ;

Guangdong-Hong Kong-Macao Greater Bay area ( GBA)
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Fig.2 Flowchart of ecological restoration zoning
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Table 1 Quantity of built-up lands in GBA from 1995 to 2050

1995 AE AL 2015 AEHLA ) B 2050 4 AL TR 2050 4 I 5 B T

st Area of builiup  Area of buili-up Maximum area  Area of built-up lands for 2050 Development intensity for 2050
Cities lands in 1995 lands in 2015 of built-up lands MC SMC MC SMC
Il 844.38 1668.51 5047.56 2492.64 3035.25 0.49 0.60
I 652.32 1084.23 1434.96 1434.96 1291.5 1.00 0.90
ki 212.85 439.74 1140.75 666.63 640.98 0.58 0.56
s 556.92 1305.81 3276.63 2054.7 1851.48 0.63 0.57
S 550.71 962.28 6248.16 1373.85 1420.29 0.22 0.23
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il 200.7 554.4 1473.66 908.10 908.10 0.62 0.62
b 557.28 1013.85 6549.03 1470.42 1494.63 0.22 0.23
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s 252.09 293.67 442.80 335.25 398.52 0.76 0.90
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