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ARSCHIT 2013—2019 AFEALIR B P 84~ [ ZZAth X w8 i &dis (322), RAJLDA F
FEURSL IR T [ SR AR A TR R M oA, e X % A R B N TR RS, 45 A U STk
IHTEE SR, A AU AR b X i 3 S I 8 R RIVE S HAR 8, Ml R N TARER)
TTEEXLHT R AR, A2 IRE An ) B bR AN Z8dE , 8 labeled LDA J5 i3Il
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Hrp K 55 Al AL 08T ) F R LA “ice” “climate” “glacier” “sheet” “cap” N3, #rlH
NS 5 0B XA 28 8% 75 | ) oK i il A S A AN sl R 2 i o R JE A OG . T8 k2
B AR T A AR . AR AL NAE . “climate” — IR BUAE SR
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Tab. 2 Statistics on the number of news pieces in the Arctic by topic, 2013-2019

A Sl flisscd AR fUREd RS XKEGARE WEDTR UkERElL

2013 324 398 766 625 1803 712 773 499
2014 671 575 971 1336 5422 1120 953 580
2015 956 2381 1625 1045 3616 1342 1434 1199
2016 1447 3915 1377 1195 3923 1476 1028 1716
2017 1029 1603 1326 832 4080 1460 943 1109
2018 1280 1193 2147 933 3244 1270 930 1338
2019 1589 1537 3591 991 4605 3162 1220 1940

R3 20132019 FAeAR M X &5 8 X R A9 53R
Tab. 3 High frequency words corresponding to each news topic in the Arctic from 2013 to 2019

H1t topl top 2 top 3 top 4 top 5 top 6 top 7 top 8
UKEEE  ice climate glacier sheet cap record researcher melting
Sy bear polar wildlife climate animal ice conservation  study
iz 28 ship cruise ice polar route coast expedition Norwegian
K68 policy development  region oil country  paper cooperation  state
Ak climate temperature cold weather record degree polar wind
PRI R energy oil fuel drilling fossil gas company climate
ZPNsh il market price natural industry ~ company  car gas

ZEHWGE) military  defense force state missile Nordic war logistics
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Tab. 4 The correlation coefficient of various news topics in the Arctic from 2013 to 2019

PO szl AUREE RIREs) AR XBURM O WEUTR kR

BILLSiE 1 0.621688  0.774918  0.323984  0.398627  0.758592  0.443681  0.970136
WIEACHE  0.621688 1 0.11132 0.37161 0.128924 0205274  0.459066  0.668356
SfEAsfk 0774918 0.11132 1 0.042325  0.284297  0.924086  0.491428  0.797022
ZIEE 0323984 037161 0.042325 1 0.815929  0.150709 0353416  0.206339
ZEHWEE 0398627 0.128924 0284297  0.815929 1 0.462412  0.333612  0.261695
XEIAH 0758592 0.205274  0.924086  0.150709  0.462412 1 0.500057  0.794655
IR R 0443681  0.459066  0.491428 0353416  0.333612  0.500057 1 0.513771
vKiEFEidE 0970136 0.668356  0.797022 0206339 0261695  0.794655  0.513771 1
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Fig. 2 Changes of national interaction network of regional governance in the Arctic from 2013 to 2019
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Fig. 3 Changes of national interaction network of military activity in the Arctic from 2013 to 2019
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Fig. 4 Changes of national interaction network of channel traffic in the Arctic from 2013 to 2019

B Wr S INE Rz, RS S0 EF A AR ZE D), 220194 W51t
RN RER M E R (M) ARA RV AEF A H . SCIRGORHE R, A e Ui X Y
B S DR APV, 3k WU DORACREIE i LR S o 32 1) — X 22 1 %=
FAZHAR R . ML AZE FRE S (WIX) SZH M RS EHE S AR, flis s
WIZ8AE 2015 4R TS, 2016 4F R ATIE SCl A AR N I —A4F, (e ) BARIL)
DR A —E 2 H., EEE X) ML E VIR TR KE, 3



53] 25 B AR TR R R A R b X M2k O RIS 1097

S, 2014 4ELISEIF VKIS BIEAE /D, 22016 4R 1 2 TAE R KT o 3 Ayt b i 4 it
T AR AR, JUas ED 2T X — L & JRALZE 20 . 2016 4F )5, dUHif kil
FIARTE T, BiE I & ARGz dnR &, SECLE BRI IG N (HiEscm e
RS R K TS 50 B IR LR X R 2R BRI ) —Fh, AR — BRIy, 45 E
FRREAE RIS 2838 7 AR VIR RS, YR — Ui vk Bl SRR G B, 28 B DI
P25 2016 E—FE 25 .

XFAMEARAL . UKTERAE . SR Y S S IO R 25 P A B R R, A
R 2% P P R g [ AR IS TR B R, AR BRI R 2 F ) R AR, QiR S A6
Fis, BEZE20184, b 45 EESMEAE L FRA s AT Y], vk esalfbse 1 /4%
TE 2019 FF- A TR BB BB BS540 . FEX R B, M2 EES 5T, Bl
AU H DX A S A ARk . DK AL RS T3 B, XS TR A A O
#2254 84% 1Y I L TR B vk F TG, VKIEAIAIE 180 km?, HpK/Z 445 A2 2300 m,
SARAEIR . VKRR B AT BRI BT s ERE R (X)) 58 H 45
ARk, BOREAE 2016 AR 1K 5] 1 4% [ A8 LA A AT 0 M 46 454, (B HAS T 3 ) A i
ATARAG, AU S Ay R I il 2 R R BR AR

TR A SAF G EEER (MX) 2% EA SRR PR S (F
8)o 201320154 HAZ H B UIRE A I, {H2016 F55RFAK, 05 PR b B ] A8
BRI, 2016 47230 7 AR vKTE Bl ds N ARy, BEE U K S5 R, BR5%
JEIMEASF B IR T K T 22 A, AT I s AZ IR, A ELU o AR L X B R T A M
FER . TG SN A& IR WX 2 28 3 85 B A WA B eI T HoAth 3R ) = 2R (&19) .

R B G AN [R] 38 B 32 R0 A8 B DR B Bt () A8 A AT PR ASTA], (HLSAOR B S
S MR R, T A AR A5 L A vk 35 Al AL T 5 m e M X5 8 AN IR (Hb
X) fEMiiEscHl . IR & . G¥ihsh . sy S5 5 s B EEOR SR F, dtilkith
X B3 A LSS A SRS b BRI AR . Ik, BEER SERSEARER, Jbi X

a. 20134F b. 20144F c. 20154F d. 20164F
g RS mm BRI AP mm BRI

ki Hi K T

MRERD omek mmcs,
7% fHE 35 FHE
e. 20174 f. 20184E

WL
]
Ky BiEE  KEHBUE
@ [ 1595 w100
e[, =l
D P—
B2,

K5 2013—2019 AU SURAR AL B 22 (X)) 22 B R 26 1 8 £k

Fig. 5 Changes of national interaction network of climate change in the Arctic from 2013 to 2019
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Fig. 6 Changes of national interaction network of shrunken ice sheet theme from 2013 to 2019
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Fig. 7 Changes of national interaction network of animal protection in the Arctic from 2013 to 2019
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Fig. 8 Changes of national interaction network of resource development in the Arctic from 2013 to 2019
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Fig. 9 Changes of national interaction network of economic activity in the Arctic from 2013 to 2019
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Tab. 5 Sentiment analysis of national interaction networks in the Arctic in 2019 (piece)
=H AV TSI T e ER b B g
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Fig. 10 Spatial distribution of national interactive networks in the Arctic in 2019
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Abstract: Global warming has caused a shrinkage of the Arctic sea ice cover. It endangered the
environment, but made the Arctic channel possible. Therefore, the strategic position of the
Arctic has been improved significantly. As a near-Arctic country, China has formulated relevant
Arctic policies, which will be directly affected by the changes in the international relations
between the eight Arctic countries (region). A comprehensive and real-time analysis on the
variation characteristics of the Arctic geographical relationship is required in China, which can
provide instructions for formulating political, economic and diplomatic countermeasures in the
Arctic. Massive global real-time open databases, such as GDELT (The Global Database of
Events, Language, and Tone) global news event database, provide news data from major media
in various countries. And this makes it possible to monitor the geographical relationship in real
time. Based on the GDELT database and the method of labeled- LDA (Latent Dirichlet
Allocation), this paper explored the key elements in social development of eight Arctic
countries (region) over the past seven years. This paper also constructed the national interaction
network, and identified the evolution pattern of the relations between the Arctic countries. The
following conclusions were drawn: (1) Arctic news focused on climate change and ice sheet
melting, which had become the main driving factor for the change of international relations in
the Arctic; (2) There was a strong correlation between the number of ice sheet melting news
pieces and the sea ice area; (3) With the melting of the ice sheet, the social, economic and
military activities in the Arctic were booming, and the competition for dominance was
becoming increasingly fierce. Generally, a pattern dominated by Russia and Canada was
formed.

Keywords: Arctic; geographical relationship; spatiotemporal data mining; topic model;
interactive network; big data



