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Identification of Ecological Space Network Key Nodes Based on

a Comprehensive Importance Evaluation

MO Zhenchun, FU Lihua, PENG Yaohui, XIE Mei
( College of Urban and Environmental Sciences, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: An ecological space network topology model can be extracted from the current data by using Pajek
software, followed by an importance evaluation of the comprehensive key nodes. On the basis of the evaluation results,
the identification of the ecological space network key nodes can be achieved, with a comparison made between the
recognition results and the documented results, with the key nodes having greater centrality in the network structure,
as well as a consistent location in the ecologically-sourced areas of high ecosystem service value. Researches on the
identification of key nodes in the ecological network play a positive role in the process of improving the pertinence of
the key areas of ecological planning, maintaining the stability of the ecological network and ensuring the operation of
ecological functions.
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Fig. 1 Network diagram of the ecological space
network in Harbin
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Fig. 2 Extraction results of the topology network model
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Table 1 Calculation results of the node degree,

compactness, betweenness centrality and

eigenvector degree of network nodes

RS s Eiis AL AL o) B2
1 1 0.20 0.00 0.396
2 1 0.20 0.00 0.367
3 3 0.25 0.17 0.349
4 3 0.32 0.29 0.307
5 4 0.35 0.33 0.274
6 3 0.29 0.11 0.260
7 3 0.38 0.25 0.260
8 4 0.34 0.24 0.206
9 3 0.30 0.08 0.195

10 2 0.24 0.00 0.188
11 3 0.30 0.08 0.171
12 1 0.26 0.00 0.156
13 4 0.37 0.33 0.154
14 3 0.33 0.20 0.146
15 3 0.31 0.20 0.134
16 3 0.28 0.15 0.075
17 3 0.25 0.11 0.072
18 3 0.24 0.09 0.070
19 2 0.21 0.01 0.066
20 2 0.20 0.01 0.065
21 3 0.32 0.15 0.046
22 3 0.32 0.14 0.016
23 1 0.24 0.00 0.007
24 1 0.24 0.00 0.007
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Table 2 Node ecosystem service function levels
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Table 3 Weight values of node importance evaluation indexes
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Table 4 Results of node comprehensive importance evaluation

iR FHE ABRS ZE

e SRR e s
1 -1.625 -1.482 -1.109 1.965 -0.236 -0.506
2 -1.625 -1.482 -1.109 1.718 -0.236 -0.555
3 0.428 -0.565 0.430 1.564 -0.236 0.313
4 0.428 0.718 1.516 1.204 -2.499 0.250
5 1.454 1.268 1.878 0.922 -0.236 1.047
6 0.428 0.168 -0.113 0.803 -0.236 0.210
7 0.428 1.819 1.154 0.803 0.896 1.021
8 1.454 1.085 1.064 0.341 -2.499 0.277
9 0.428 0.352 -0.385 0.247 -0.236 0.086

10 -0.599 -0.749 -1.109 0.187 -0.236 -0.497
11 0.428 0.352 -0.385 0.042 -0.236 0.046
12 -1.625 -0.382 -1.109  -0.087 -0.236 -0.685
13 1.454 1.635 1.878 -0.104 0.896 1.151
14 0.428 0.902 0.702 -0.172 0.896 0.554
15 0.428 0.535 0.702 -0.275 0.896 0.459
16 0.428 -0.015 0.249 -0.779 0.896 0.160
17 0.428 -0.565 -0.113 -0.805 0.896 -0.026
18 0.428 -0.749 -0.294 -0.822 0.896 -0.102
19 -0.599 -1.299 -1.018 -0.856 0.896 -0.568
20 -0.599 -1.482 -1.018 -0.865 -1.367 -1.069
21 0.428 0.718 0.249 -1.027 0.896 0.262
22 0.428 0.718 0.158 -1.284 -0.236 -0.037
23 -1.625 -0.749 -1.109 -1.361 -0.236 -1.011
24 -1.625 -0.749 -1.109 -1.361 0.896 -0.780
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Table 5 Hierarchical clustering results of

node comprehensive importance

R BARKT L A
1 -0.708 9 8
2 -0.006 6 5
3 03106 8
4 1.073 0 3

WP ZREER, KL G E B RE A
405G (IR 6) , FPuBm AR E SR .
®o6 TREEEFLNS

Table 6 Gradation of node importance evaluation

WEFS LA HEY £33 R A
13 1.151
5 1.047 e ]
7 1.021
14 0.554
15 0.459
3 0.313
8 0.277 _ o
21 0.262 = e
0.250
0.210
16 0.160
9 0.086
11 0.046
17 -0.026 = —JigE
22 -0.037
18 -0.102
10 -0.497
1 -0.506
2 -0.555
19 -0.568
12 ~0.685 —% fi
24 -0.780
23 -1.011
20 -1.069
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Table 7 Comparison between two analytical results
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7 4 8 4
14 3 14 3
15 3 15 3
3 3 3 3
8 3 18 3
21 3 21 3
4 3 4 3
6 3 6 3
16 3 16 3
9 2 9 3
11 2 11 3
17 2 17 3
22 2 22 3
18 2 7 3
10 1 10 2
19 1 19 2
20 1 20 2
1 1 1 1
12 1 12 1
24 1 24 1
23 1 23 1
2 1 2 1
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