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Development for Wetland Network Model in Nakdong Basin using a Graph Theory
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Abstract

Wetland conservation plan has been established to protect ecologically important wetlands based on vegetation integrity,
spatial distribution of endangered species, but recently more demands are concentrated on the landscape ecological
approaches such as topological relationship, neighboring area, spatial arrangements between wetlands at the broad scale.
Landscape ecological analysis and graph theory are conducted to identify spatial characteristics related to core nodes and
weak links of wetland networks in Nakdong basin. Regular planar model, which is selected for wetland networks, is applied
in the Nakdong basin. The analysis indicates that 5 regional groups and 4 core wetlands are extracted with 15km threshold
distance. The IIC and PC values based on the binary and probability models suggest that the wetland group C composed of
main stream of Nakdong river and Geumho river is the most important area for wetland network. Wetland conservation
plan, restoration projected of damaged and weak links between wetlands should be proposed through evaluating the node,
links, and networks from wetlands at the local to the regional scale in Nakdong basin.
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(a) Wetlands

(b) Watersheds

Paikho Rho

FEA7 A o2 WrkTable 1).

(c) Streams and rivers

Fig. 1. Wetland, watershed, stream and river distribution in study area

Table 1. Total number of existed wetland patches distributed in each administration area of the Nakdong basin

Area Sum total Riverine Palustrine Lacustrine Coastal Man-made
Nakdong Basin 407 296 38 26 4 43
Area 1: Pusan 9 7 1 0 1 0
Area 2: Gyeongnam 213 158 29 20 1 5
Area 3: Daegu 18 10 1 2 0 5
Area 4: Gyeongbuk 167 121 7 4 2 33
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Fig. 2. Landscape representing using a graph-theoretical
approach. Habitat patches are represented by
nodes(points), and their connections are represented by
edges(links). Node 8 is hub connected to many other

nodes, and nodes 5, 6, 7 are cut-nodes.
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systems are (a) planar, (b) random, (c) scale-free, and
(d) small world. Black dots are nodes; lines are links.
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Fig. 5. Node(wetland) and link(connection) with regular graph theory for 407 wetlands distributed in Nakdong basin
for 10-km, 15-km, 20-km, and 30-km threshold distances
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Table 3. Wetland assessment on 4 major sites

Si Regular network model | Wetland assessment
ite
11C PC area assesment
Nakdong more
49.16 43.64 3421ha | .
estuary important
Haepyong more
13.16 12.72 1,475ha | .
wetland important
Upo more
10.32 8.87 854ha .
wetland important
Gamno less
7.19 6.37 552ha .
wetland important
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