38 12 Vol.38 No.12
2018 6 ACTA ECOLOGICA SINICA Jun. 2018

DOI: 10.5846/stxb201712272335
2018 38( 12) : 4373-4382.

YinBC HeSY LiY LiY F.Development and application of an ecological network model for a coastal megalopolis based on land-sea integration. Acta

Ecologica Sinica 2018 38( 12) : 4373-4382.

361102

(«=0.86 B=2.56 y=0.91)

Development and application of an ecological network model for a coastal

megalopolis based on land-sea integration
YIN Bingchao HE Shuyan LI Yi LI Yangfan®

College of the Environment and Ecology Coastal and Ocean Management Institute Xiamen University Xiamen 361102 China

Abstract: Coastal areas in land-sea interaction zones are experiencing rapid urbanization resulting in fragmentation of
coastal ecosystems. Using the megalopolis of Xiamen-Zhangzhou-Quanzhou known as Minsanjiao region as an example we
established an ecological land—sea network using the least-cost path ( LCP) algorithm based on the geospatial data ( land use
and land cover marine functional zones sensitive habitats and protected areas) . We evaluated the integrity of the
ecological network using three indicators: network circuitry (@) line to node ratio (8) and network connectivity ( y) .
Our results show that (1) key corridors and nodes that connected the important ecological patches in the integrated land—sea
network were mainly distributed in forests grasslands ( inland) and marine protected areas while built-up areas with
intensive human activities had strong barrier effects on ecological corridors; (2) coastal ecological corridors endured great
pressures from rapid urbanization due to their key roles as the ecological patches connecting the land and sea and centers for
urban development; (3) the high ecological network integrity scores (@=0.86 B=2.56 y=0.91) indicated a normal

ecological network status in our study area. However the rapid coastal urban development and other intensive human
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activities show early warning signals of potential ecological degradation. This research provides a new method for the land-
sea integration and ecological management of coastal cities though configuring the land-sea ecological network and modeling

the overall land-sea ecological security of the Minsanjiao megalopolis.

Key Words: ecological network; land-sea integration; ecological corridor; megalopolis Minsanjiao
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Fig.1 Location of study area in Fujian Province
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Table 1 Ecological patch summary statistics
Number Classification Area/km? Data source
1 123.15 ( 9(2010)
2 17.82
3 379.05
4 935.55 (2010)
5 599.30
6 16.17
7 5.17 () (2011—2020)
8 19.18
9 7.91
10 37.66
11 11.27
12 17.62
13 10.18
14 6.04
15 17.77
16 0.50
17 2.22
18 3.41
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Table 2 Resistance assignment of different land use types/marine functional zones
Land use type Resistance value Marine functional area Resistance value
Forest 3 100
5 Marine protected area
9
5 Reserved area 100
Grassland 20
30 200
40 Special utilization area
Cultivated land 45 200
55 Agriculture and fishery area
Water bodies 3 300
3 Tourism recreation area
100 400
100 Mineral and energy areas
100 Shipping area 600
Unused land 600
700 Urban sea area 800
N N 800
Artificial surfaces 1000 Port area 1000
1000
L-V+1 (2)
a =
2V -5
L
B= (3)
Vv
L
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YT 3(v-2)
L Vv
3
31
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2

Fig.2 The distribution of ecological corridor in the megalopolis Minsanjiao

Table 3 Assessment of ecological network integrity in the megalopolis Minsanjiao

3

of ) B ) ¥(
i The number The number Network The ratio of Network
The type of corridors K L. . ..
of corridors of nodes circuitry line to node connectivity
— Landdand 10 8 0.272727 1.25 0.555556
- Land-sea 56 24 0.767442 2.333333 0.848485
- Sea-sea 18 13 0.470588 1.636364 0.666667
Total 82 32 0.864407 2.5625 0.911111
.3 ( 2 -
( 3
( 3 O—®) .
32
3) .
( 3 a) ; \ ( 3b ¢
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Fig.3 The distribution of the ecological network in the megalopolis Minsanjiao
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Fig.4

4

The ecological and artificial corridors of urban agglomeration in Minsanjiao
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