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Evaluation and construction of wetland ecological network in Qingdao City
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Abstract; Urban socio-economic development and spatial urban expansion has led to the loss and fragmentation of habitat.
Global climate change adds to the gravity of these effects. An ecological network describes a network of habitats and
connecting corridors that is mapped using habitat suitability and land use/land cover data. Connectivity within a habitat
network ensures a flow of material, energy and information among the various patches, and allows species’ movement from
inappropriate to appropriate areas. This ensures the abundance of species reaches a dynamic equilibrium at the network
level and also means that the disappearance of species from any particular patch does not change the function of the regional
ecosystem network. Thus, management of ecological network is an effective measure to counter the loss of biodiversity
caused by reductions in habitat quality and area, as well as habitat fragmentation, in the context of rapid urbanization and
climate change. The least cost path method is a way to construct and analyze ecological networks based on landscape spatial
structure and dynamic biological processes. Based on the understanding that the characteristic of the matrix is one of the
important factors determining the movement of species between patches, the least cost path method gives different cost

values to different landscape types, and generates a cost surface to substitute the Euclidean space. Therefore, the dispersal
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paths generated by the least cost method are similar to those of actual species movement. Qingdao city is located in the
eastern coastal region of China where the economy is relatively well-developed. The region is also where marine and
terrestrial ecosystems meet. In this paper, we propose a wetland ecological network in the Qingdao district based on remote
sensing and geographic information systems technology. We evaluate the overall structure of the network and the importance
of individual patches using the correlation length index and betweenness centrality index, and use the findings to identify
optimal strategies and make recommendations. In this paper, we discuss the following five questions: (1) How to classify
landscapes? (2) How to determine the cost value of each landscape type? (3) How to evaluate the importance of each core
patch? (4) How to evaluate the importance of stepping stones? (5) What is optimal management strategy for the wetland
systems in the study area? The result shows that the network connectivities are very different in terms of threshold levels of
path cost. Core patches in Jiao Zhou bay wetlands and Da Gu river have a relatively high degree of importance. Stepping
stone patches with a high degree of importance are found in two zones: one comprising Jiao Zhou bay, Jiao Lai river and
Wei He river estuary, and the other comprising Jiao Zhou bay and Ding Zi bay. In this paper, we propose a wetland
management plan based on an ecological network including one core area, two axes and a ring in Qingdao and its
surrounding area, to provide a scientific and quantitative basis for the selection of urban development sites within Qingdao
City that simultaneously achieves wetland ecosystem protection. These network construction and evaluation methods can be

used for other ecological network analysis.

Key Words: ecological network; wetland system; least cost path method; correlation length index; betweenness

centrality index
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Fig. 2 The distribution map of core and stepping stones
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River estuary Stream Island
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Table 3 Importance evaluation of core patches

B OBEH ) B Ick/ %

Correlation length importance of patch k

NSOOO NGOOO N9000 N 10000 N 12000 N 14000 N 17000
ML YR Laizhou bay shoals 0 0 0 8.67 7.75 3.83 3.44
P72 K% Chanzhi reservoir 0 0 0 0 0 0 5.87
JBESfem] R T Jiaolai River and Wei river estuary 4.92 4.58 32.26  38.13 33.29 15.9 10. 62
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T BESR Y T AR Tek/ %
Correlation length importance of patch k

NSOOO N6000 N9000 N 10000 N 12000 N 14000 N 17000
T FIEMEY 1 Dingzi bay shoalsl 12.84 12.37 5.71 5.22 4.53 12.05 11.1
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T F¥5 Dingzi bay 12.84 17.32 3.65 3.33 2.89 12.76 11.58
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NS {2 Jiaozhou bay wetland 7.38 6.87 34.74 37.63 45.87 35.32 12.06
FH 3] i 11 Baima River and Chao river estuary 0 0 0 0 13.2 8.47 8.43
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Fig. 9 The control framework of wetland ecological network
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