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Abstract ; Establishing ecological security patterns, and implementing ecological restoration and spatial optimization are
important ways to promote the health of regional ecosystems and the sustainable development of society and economy. Using
Ruijin City, a southern hilly and mountainous region of China, as a case, this study demonstrated the regional ecological
security patterns and the bio-physical and socio-economic characteristics through ecological sensitivity assessment and a least
resistance model. Then the strategies for ecological restoration and spatial optimization were finally proposed. The results
show that; (1) the identified ecological source areas in Ruijin City is 123.22km”, accounting for 5% of the total area. They
are mainly composed of important mountainous forests and water bodies, and distributed around the central basin. (2)
There are 119 potential corridors and 72 ecological nodes, which form a closed network in the surrounding mountains.

However, the central basin only possesses a single corridor with dense nodes and low network connectivity. (3) The
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mountainous Ruijin City turns to be a typical plateau resistance surface. The urban areas under development in the central
basin, the economic extension zone in the gully area, and the west mining areas, where the ecological resistance is
extremely high while the radiation from the ecological source is weak, should be ecologically pre-warned and restored with
priority. In terms of spatial optimization and ecological protection and restoration in Ruijin City, the work should be arranged
macroscopically as a whole, propelled regionally and implemented meticulously. Moreover, the ecological restoration core
area, the ecological monitoring and pre-warning area, the ecological protection buffer area, and the ecological protection
key area should be classified with distinct principles for spatial regulation. Specific countermeasures for regional ecological

protection and restoration should be based on the “source-corridor-node” pattern.

Key Words: ecological security pattern; sensitivity evaluation; minimum cumulative resistance model; spatial

optimization ; ecological protection and restoration; southern hilly and mountainous region
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Fig.1 Geographical location of Ruijin City
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Table 1 Factor grade and its weight in ecological sensitivity analysis

HEARF HE AU S Ecological sensitivity grade WE
Ecological indicator 1 3 3 7 9 Weight
Wi Slope/ (°) <5 5—10 10—15 15—25 >25 0.16
2 Elevation/m <200 200—300 300—500 500—800 >800 0.12

y’ 26 7
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HRK I >500m 200—500m 100—200m 50—100m <50m 0.24
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Table 2 Factor grade and its weight in ecological resistance analysis

BH B &N BHLF1532% BHL A1 E
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Fig.3 Ecological sensitivity analysis
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Table 3 Important ecological sources in Ruijin City

TS T Hb 2 et TEH T km?
Ecological source number Ecological source name Categories Ecological source area
1 8.10
2 8.67
3 Wk HEHHD 6.05
4 4.18
5 5.88
6 RPHK 1557 X HEALE 6.76
7 MM GiR N 8.63
8 YRR KA A 5.52
9 WK KAKFE 2.99
10 H &t B 14.29
11 JUERIK TR X WEAELR 5.79
12 LR E AR ] FRMA 4.01
13 FaR M MY 3.13
14 Je L7k 7K i b KHBIK % 2.87
15 IRBIK K 3 KRIK 0.88
16 H AR KRS B ICE R IX i RIX 18.85
17 il A il B 7.81
18 i PR K - FR X G 2.47
19 JLHMY DI N 3.34
20 T K+ FEIX HEALE 3.00
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Fig.5 Ecological security pattern and total resistance surface in Ruijin City
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