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Division method of node level for highway network

LAO Chao-hui, WU Qun-qi, WANG Fang
(School of Economics and Management, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract; Aiming at the division problem of node level for highway network, the effective
population number, effective per capita income, effective transportation demand and highway
capacity were taken as the influence factors of node level division for highway network based on
transportation demand theory. The gray theory was used, the clustering coefficient was
calculated, a new division method of node level for highway network was set up, and example
verification was carried out by using 17 highway network nodes in Shandong Province. Analysis
result indicates that by using the proposed method, the 17 highway network nodes can be devided
into 3 gray class levels according to the importance degrees. The first gray class level is
constituted by the key nodes of highway network, including Jinan, Qingdao, Yantai, Weifang,
Jining, Linyi, Dezhou and Heze. The second gray class level is constituted by the important
nodes of highway network, including Zibo, Tai’an, Liaocheng and Binzhou. The third gray class
level includes the general nodes of highway network, such as Zaozhuang, Dongying, Weihai, Rizhao and
Laiwu. Compared with the existing division result, the division result by using the proposed method is
more excellent, and is accord with the actual situation in Shandong Province. 6 tabs, 1 fig, 18 refs.
Key words: highway network; transportation demand; node level; effective population number;
effective per capita income; highway capacity; gray theory; clustering analysis
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Tab.1 Influence factors

AT AR FAFRAM | RERAK | HABE

| B/ A/ WATREST/ WATREST/ | Wik a/
100 A [(10% I8 « £ H|(10* peu » d- (10" peus d™ 1) 107 t

R | 357.89 128.76 558. 80 1170.19 173.05
HE | 419,54 121.76 1233.71 1596.28 283.15
Wi | 198,65 107.10 124. 86 1107.72 153.38
HFE | 159,65 97.31 283. 46 714. 90 99. 94
K| 86.10 106.52 356. 81 816. 33 117.43
& | 315,30 109.03 777,78 1246.50 202. 56
HEY7 | 404, 89 106.71 896. 45 2 396,09 329. 39
%9 | 32041 92.12 531. 30 1604, 06 213. 65
R | 224,25 94.73 384. 38 1486.06 187.16
B | 123,03 110.15 341,61 767.75 111.06
Hi | 123,12 99.97 247. 89 714. 25 96.32
¥J | 56.50 102. 95 176.02 32.29 20. 94
97 | 378.53 87.87 726.63 2 387.10 311.49
M| 227,09 94. 45 428,29 2149, 42 257. 89
Wi | 256. 44 101. 27 357.77 1784.69 214. 37
BN | 146. 32 91.96 364,02 1572.26 193.74
WP | 332.26 86. 96 369.50 2 041,21 241,18
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Tab. 2 Statistics of piecewise points
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2, (1) | 90.53 85.07 184. 30 736.00 103. 65
z,(2) | 181.65 95. 20 411.09 1348.27 195. 21
z,(3) | 338.11 109. 29 693. 42 1804.97 279.01
2, (4) | 397,94 127.02 980. 71 2 414,59 323. 80
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Tab.3 Clustering weights

SN | AN T | Y | G B | ISR A B | A RS B
WE | R | WA | EATEES | EATRES | Skl
AL 0.18 0. 24 0.09 0.11 0. 38
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Tab.4 Clustering coefficients

R EIRW/E S IS 5503 Kk
] 0. 487 0.413 0.115
H 8 0.915 0.114 0. 000
I 0. 200 0. 680 0.239
iR 0.058 0. 330 0.671
=1 0. 100 0.323 0. 600
W& 0. 489 0.393 0.010
3% 0. 879 0. 134 0.033
i 0. 410 0. 368 0.179
# 0.243 0.785 0. 204
B 0. 142 0. 304 0. 461
H g 0.055 0.314 0.668
¥ 0. 064 0.171 0.871
I U 0. 747 0.035 0. 200
ol 0.491 0.413 0.156
16 35 0.413 0.568 0.087
gl 0.214 0.705 0. 205
VR 0.508 0. 202 0. 200
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Tab. 5 Division result of node levels
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Tab. 6 Comparison of division results
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