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Abstract: High intensity of human activities and inappropriate land-use modes bring an enormous pressure on the
susceptible urban ecosystem. Recently, urban ecological and environmental problems have risen to the urban ecological
security level in China, especially in economic—developed regions, such as the Changjiang Delta regions and Pearl River
Delta regions. So, construction of a good regional ecological security pattern has become an effective means to protect the
urban and rural ecological security, to create an optimum urban development mode for such regions and to control the rapid
and disordered urban expansion. Aiming to protect the subsistence security of human beings and create an ideal human
settlement, we firstly indentified the key points ( sources) and ecological processes (landscape-resistance surfaces) for the
regional ecological security pattern using the landscape security pattern theory and GIS spatial analysis method on the basis
of the terrain, land-use and statistical data. Then, we built five ecological security patterns ( the water, geological

disasters, air, the biology and the farmland safety pattern), which contain three-level security patterns such as the Basic
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protection ecological security, the Buffer ecological security and the Optimum ecological security pattern for each element.
Next, we overlaid the five ecological security patterns and developed a comprehensive three-level ecological security patterns
for Gaoming district of Foshan City. Furthermore, we simulated four urban expansion patterns separately under the Inertial
urban development pattern and the three-level ecological security patterns. Results showed that the urban regions always
spread along the road and the original urban regions randomly. Open spaces, such as the farmlands and woodlands, were
always firstly occupied due to the disordered urban expansion under the inertial development pattern. So the ecosystem
security under the Inertial urban development pattern can not be basely protected. While under the Basic, the Buffer and
the Optimum ecological security patterns, the integrity and connectivity of the whole ecological system can be progressively
improved and the connectivity among towns will be progressively reduced. Integrating from different simulation results, the
urban development pattern of Gaoming under Buffer ecological security pattern was the best one to protect the ecological
safety and meet the needs of urban expansion simultaneously. It indicated that higher level of ecological security pattern did
not mean a more optimum urban and rural development model. On the basis of the Buffer ecological security pattern
simulation, we then divided the region of Gaoming into three ecological zones (the ecological zone with low mountains and
hills, the eastern plains ecological zone along the Xijiang River, and the tableland-valley agriculture and forestry ecological
zone ). We further subdivided the three ecological zones into 12 sub-ecological zones and 12 ecological function zones using
the hierarchical classification method. Then, the three-level ecological function zone patterns ( ecological zones, ecological
sub-zones and ecological function zones) of Gaoming were finally developed. It can be clearly seen that the comprehensive
ecological security pattern of Gaoming clarified the most sensitive area of the ecology and environment and the most
important regions of the ecological functions. Hence, the comprehensive ecological security pattern provided a new method

for regional ecological function zoning.

Key Words: ecological security pattern; construction land expansion simulation; regional ecological function zoning;

Gaoming district of Foshan City
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Fig.3 Flood and storm water security pattern
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Fig.4 Geological disaster security pattern
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Table 1 Influence factors and susceptibilities of geological hazards
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Fig.6 Biological conservation security pattern
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Fig.8 Comprehensive ecological security pattern
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Fig. 10 Compare the construction land expansion under the buffer security ecological pattern with that under the inertial

development pattern
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Table 4 The resistances of construction land expansion

i SR A7 G BH 3 8
Scenario simulation Factor Ranges Resistance value
itEv-a) FEGE K (ZEPIX) 0—10 m 10
Inertial development pattern 10—20 m 20
190—200 m 200
FEKFR 500 m 500
I B 0—100 m 10
100—200 m 20
1900—2000 m 200
e <5° 0
5°—10° 25
10°—25° 100
>25° 500
LI R WX Y FEADR B A: % A% )R 1000
Development based on GVER T 100
ecological security pattern T AL )R 10
TR RZ 428" 0—50 m 1000
50—100 m 100
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i AL M+ £33 FHF11
Scenario simulation Factor Ranges Resistance value

100—150 m 10
Tk FHH BRI ST 2R 1000
P ALK )R 100
HARAEST MR 10
PR IX YR 0—500 m 1000
500—1000 m 100
1000—1500 m 10
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