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Fig.1. Space range of the national network of the Arctic route system
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Fig.2. Construction flow chart of the national network of the Arctic route system
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Table 1. Data sources and data processing of national relation network of Arctic route system
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Table 2. Scale and density of national relation network of
Arctic route system

20074 20134F 20194
P 2% 5 R AR 15 20 26

LN 0.333 0.368 0.271
BRI 54 W 2% %% s 0.324 0.247 0.179
IRORA A P 2% %% 0.267 0.184 0.120
eV 1 M 245 % R 0.029 0.142 0.114
Jiaz £ 1 W) 45 % 2 0.010 0.047 0.055
BT EM S 0 0.011 0.006

2. N FUREYE S o bR BRI o LA SR AR R
XK R ML 5 R R R 3 i,
A B KOk R W4 5 [F S RE LM 2% A LG, P
BIpE s AR, RAERHEN, RHE KR M 4%
FA N 588, 2007—2019 4F, [Z8 35
BN BT, PSR R B ETHE R R,
FIAEAABLT 2007—2013 4. 2013—2019 4F /4%

B B 5 | ) Bl 5K 20 5 S D A 859, i b AR B
SR, B S5 0 B S ) T 5 B KT
e AR FR, BUE M 45 3R IE R B ek /)y,
I D 4 P 24 R K, 4 RS R AR N

O fire 28 i 3 ] 5800 2 W 4% S5 A an 1) 3 o
N, 2007—2019 4, 4% 3 AT )RR Bk
B, IR T 5K OC BRI 45 ) A TG R R ) 4%
Lk, 2007 4, W2 32 EAL G o b b A
ISR AN RS o i L g 1 DI A W o i S o4
SR REF KR, b AbA )\ E R T 4 3% i M
g S AC AR\ E AT, HW g B RR
FEL R 11 L 3K, I 5% 06 2R I 4% T b B R i AS 1
o MR BCREZ E RS 50 5%, JbiiE
TR ACA AT 2 1A 2 [ 580G 2 b IR A R R 58 i/
158 B AR 250 /N B L SR BT o R 18G4 T b
TIE R B
R3 LMMGHRAERXEAMETHEESBLERY
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Fig.6. Division of Communities in National Relation Sub-Network of Arctic route system
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RESEARCH ON NATIONAL RELATIONS NETWORK OF
ARCTIC ROUTE SYSTEM

Ding Chaojun1’2, Li Zhenful’z, Shi Xiaomeil, Chen Xue'

("College of Transportation Engineering, Dalian Maritime University, Dalian 116026, China;

“Collaborative Innovation Center for Transport Studies, Dalian Maritime University, Dalian 116026, China)

Abstract
With the melting of Arctic sea ice, the considerable strategic value of the Arctic route has attracted the
attention of many countries, and the geopolitical issue of the Arctic route will become an important part of
international geopolitics in the future. This paper quantitatively evaluates the evolution of the structural
characteristics of the national relationship network under the influence of the Arctic routes from 2007 to
2019 by constructing a national relationship network of the Arctic route system, and estimates the geopo-
litical power characteristics of each country. The results show that the scale of national relations networks
continues to expand, and the network density shows a trend of first rising and then decreasing. Based on
analysis of each sub-network, the network densities of the scientific research cooperation network and the
environmental protection cooperation network are the largest, the network densities of the energy coopera-
tion network and the shipping cooperation network are on the rise, and the security cooperation network
density has been low. In addition, the network has a small cosmopolitan nature, and the scale-free feature
becomes more obvious during the evolution process. Analysis of the characteristics of specific nodes indi-
cates that the eight Arctic countries are important nodes in the network. During the evolution process, the
importance of countries outside the Arctic has increased. Moreover, the communities are divided. In the
evolution process, the eight Arctic countries have evolved from convergence to differentiation, and the na-

tional relations in the network have become more complex.

Keywords Arctic route, geopolitical problem, complex network, national relations
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