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Abstract

Service industries such as tourism industry have faced an unprecedented crisis due to the
outbreak of COVID-19. Although some are conducting various studies to overcome this crisis,
most studies analyze based on low sample data such as survey or SNS data, making it difficult
to wide-ranging impact of COVID-19 on people's tourism behavior. The purpose of this study
is to identify the impact of the implementation of social distancing policy following the outbreak
of COVID-19 on tourism behavior by tourism city types. The tourism city types were classified
by applying principal component analysis (PCA) and cluster analysis to the navigation
destination data. Six city types were derived: multi-purpose cities, leisure and theme park
cities, other natural scenery cities, regional local market cities, and ocean cities. The tourism
centrality of individual cities was derived based on the travel volume for tourism purposes
extracted from mobile phone data. The travel volume for tourism purposes extracted from
mobile phone data was used to measure the city's tourism centrality. As a result, the tourism
centrality of multi-purpose and ocean cities decreased due to social distancing caused by
COVID-19, while the tourism centrality of leisure and theme park cities increased. In addition,
in cities where large theme parks are located, tourism centrality has decreased significantly due
to the implementation of social distancing policy. In addition, tourism factors such as markets,
commercial facilities, and theme parks increase tourism centrality when implementing social
distancing policy, while tourism factors such as leisure sports, natural scenery, and experience
healing decrease tourism centrality when implementing social distancing policy. The results of
this study are expected to be used as basic data for establishing strategies for responding to
tourism in the event of an epidemic.
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COVID-199] o= qIs) BATAL HIEe A2AdAE AelRls 9718 2 5i9ick. 92
COVID-192 Sla) BAkelo] kst | $1718 efufals] Siaf clefat 978 #5K1 YA, o]
7HARZA T SNS ARE 7|0 2 BHEkY 9lo COVID-199] who] AEe] B3533e
HISIRE 9L Totely] olgirhs At 24, B AT+ COVID-199] o] th2 41512 A2
) FPEA FYE BBTYYA 015 JTE AT AE TR0 Bk FYEN FYL oA
A7 FIIEle £ A 2YRAE 485 LA, FUY DA, A4 2 b g
Y BYEA 5 6719 BREA fHo] mEHAL, 7H‘%E wAe
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HE

HAA A MG el COVID-19 (Corona Virus Disease 2019)2] 442 7 of ot AlFE 9] Bobhe =X 4|
A et 0] Abg| Lz 0] Hoks of| itk AH = COVID-19 7=}t 42 g4k 1h2]617] £15) 2020 1Y AH3)
2 AZF71E AAT KRITHS(2023)0ll w21, 2020 1956 AAIH AS)A A=T7] 9] Ak 52 2=
9 2] COVID-19 SH1zt dsfe]| mhet 2|54 0 2 Q= ieh. ©AE AFe] 2 A2l F7] st A= th5ol-84
o] YA} o] 8 4= 5o Aleko = Qlel], EAX O R LAY Fay Y| o] sk b Atk (Park et al., 20213
KCDCP, 2021; Lee et al., 2021). o]=|3F 3= Qlsf Tgitdat 22 Au|A 4Hd-2 A gls 91718 2A =3
tH(Kim et al., 2020; Park, 2022b).

COVID-199] ¥ o & It ¥4t o] 917143 eliE si 28-S nheish] flsll, COVID-197F ¥g4td
of] m]x]= 4F(Kim and Lee, 2021; Park, 2022a; Cho, 2021; Choi and Kim, 2020; Hong, 2020)°f #3t <512}
WA 71554 2HKim et al., 20205 Park, 2022b)e]l #gF A+ 5 A 49 A7t 7= Lo HiF-Ee
A7 R, AEEAL SNS HlolE 5 HIA Y HolHE &-8stE & COVID-197F g4t el v A= 39
ot oJ3FS Fg5hA] F5kal Qlth(Park and Lee, 2014).
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¢

2 A= COVID-199] Tg4tgel thet A4 S ntelols 7|12 Av 24, EEEFa=S 2oty
U= HHFY SfdolE 2 u]Alo] A HlolE Z|¥he] LA PFEAA] glo|HE -85t COVID-19 U o]
T ALS A A F7] Ao o2 g HekE AFH o R EAsHE AS 5402 gt COVID-199]
o] TgE PP ol vl FFE HAsH] flal, & Al LﬂE"EL HA e 7]¥kste] COVID-19 3 o]
d-0] 90 Abe] A A7) GA o whE T A R IS4 He 24, WA e P 34 EA

A}

[e]

2 AF5H] 1070 EAlof] et vlw BA, yhag-E A4 st A ) 33 @ AW 1| 7he] ATHA| B4 58 4
Yot HEL T A 7|H-& &89t YF-F e B2 AR Ao thgh A A A Q] ZAF Y 3F9 HeFrFol
7Vssithe Aol A 22 1 471 27 sk itk (Pavlovich, 2003).

2 A7 Lol x]RS chea} o] T, 28l A8 AT, COVID-19 o] % S aye] et 3
97, wgole B8 TR B A7 5 TSR A7) APEHE TEIUE 3oL AT 5ET B
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£ &9l COVID-19= I3t up7| Agke] Fauj el FAShE #4130 241 Ay}, COVID-199] o wet 38 &
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o7 A AH AL R Yepyth A7 o A1E Foll thet F38oll tigk g&o] COVID-19 o] ¥
AHHAEE]ofoF & Aokl AFsFAth Gajendran(2020) 2] A+ GA| FARE AVHE H ol ol AFA; oF 3 000
o:‘| o K2 EH/J—OE COVID-19 74 o2 Eﬁﬂoﬂ st /g_‘?_}_/\}-— ~,_oﬂ St @-Hl /\}acg ZIE S8 io]—ll- S =
FroHt 7Ql SaFTo ¥ &St AHE HoH, COVID-19 o|F TH 3l 27 9] o]&- Hl o]
COVID-19 o] thd] 24| F71:F A2 YeRTh Paul et al.(2021)+= W24 HFHA o] AFRIEE A=
COVID-19 0|% E8me] W35} U J3FQ ol BAL 95t AR FALS a3}, ot Lo At <IA] gF A9}
72 &2 s ool et Aok 4, i, A F HleY el tigt A2k A% 52 237t
e Kolarova et al.(2021) 2] A QA 5 AFRIES WFo = AZ2ARE 387t A1} 252 2 of
5t A5 I ATt ] of| g E Skl gig Ao w 5} stolstdh. Anwari et al.(2021)2] A+

of| Al et AL FALe] M2, COVID-199] fa8o2 <ol Wr3etu]A| o] g2 5ago] Ast o), WS
3 4% 532 SUFe Ao = et Ee, o Aol Ae B B FAY W AP B Alolle A9
AL &7t 7P wobe AMEE WAk e, AFAb= ol 21t fEl7t /T /=l WrEet| Aol A WA o)A
o] 534 dicto] gl7] wiZoll 'AYoh= AP Y A 0= whesic

WEe olgold Am By wEd ol=AE 9A] COVID-19 o] ¢ 4
o 2 k2 Et} Lee et al.(2021)= COVID-19 &Y A% 2|54 @ F7At
Y HAske] S FRlst izt oot 242 9ok, A=Al 1-884 A|5Hd
B2} 47, COVID-19 424 4= 4w 5= skadeh. #4 43, COVID-19 #g o=
A5t o, FRAAA ] FHFS 7R AS Zelstgl om, COVID-19 gH2; =9
= 719 @4474]7} EZH Sth= AFAS Q15T Lee et al.(2020)2 AHe] A A2 5F7] P
0] 2+= ST S8 ¥gkE melsh] 9ol X, S iE
=5 #71%5}01 %401] 0}2‘12‘31, w4 A1}, COVID-19= jlof| w-5g F2 EA°E, EH L
A2l A T7] o] e grasshal, Wit & 2P A 0] FlE ARl A A e F7] o] tiE] ket A
ct. m(2021)° COVID-197} T3 EE A9 w-sd #gte] nja]= &S F45Hr 24& 19

19 4AAF = dlolH et =2 W5 HolHE st oH, 85T lﬁ Ala, EE, 25 COVID-19 o]4-o]
B Ayt FEA] Y dYo wFFS COVID-19 o|Fof oF 3% frAglor,

61 Hagt Ag sk
< 915l SNS HloE|u; AA] o] FHlolE 5 HlHo|H & Z-83F Aldl= B2 o
A2 01 covm 19 21712] ol o] Selo]els} 3ha el whoh 214 5| 31 FAOIC, Park(20220)= )
-19 o| A} o] & HYELE SHEA] W THFEA 2] 7He] AZTAE mhefstal
= H SNS ol &5 bEhd ¥ §AEnto|d 2tw 5 -8otgl o, £4 A3, COVID-19 &
T WFEAA Y FHe S &7 doldt As 2RIkt Gibbs et al.(2020)04= 5= W ©lF
Z-85to COVID-19 ¥ Z7] @A oA 53 ARt A& 9314 o] T §iskE 243, 245 ¢
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3l ARUE 242 Z8oton, 24 A 53 At 25 A9 ARYE F44d0] S7IRE A o2 YeRgTt
A7 ol Aol YRl T AR 2o whE o= A T A AF o= I Ao & A Frt. Sim
et al.(2022) & A-&A| AAFE td o2 COVID-19 ¥ 0] 521 2020 1957 69712 o] A milz|e] wjel
IS A Eotrh 2415 915 20194, 20208 A2A] AZR1F HoHE 435kt w4 A, COVID-19 |
1 o] AR YR FE P U o] e vlsf| F7lohs FAIE BHAT, AX G R FqFL Haste FAE
Hol AC & Yetsdth 3, )1, EX|o]8 5 AR A A E4J0] COVID-19& QIgh A] Bl e §igte] <
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4Fg w202 ekt

2. A9l 2jEd
FAHE 7|22 COVID-199] T, AR] A 725719 A8 So2 et WP E 24t A= v &
AstA| g, o] A LoA] AA Edglo|e] 7} obd ARZAIS E3] dojz glo]e S B a5t Qlok
COVID-19¢] 2oJ§t ¥g-F 2y el o] W35 2413 Park(2022a) 0] A HA] A7) FaFEo] &7} ofd SNS H|o] €]
s
1

£ P81 Qlo], BT YR L4 A AFE] FRNTL Whgohx] F2 ek FAH o] ZAfTit, of
9 B2, Gibbs et al.2020)3} Sim et al.(2022)9] @A AR SAY oIS FEtAOL FRDAL 7
BokA) Ralglo 0, PUEY, £BEY, FLEY 5 S BAL Saskd TR A 2R

9| 9P AT Y AR ol £

) B Aol AR EAYClE S Be sl ofehe ol
2 Ao AR E B =

512 SErthe AP R R 7]90Rte 2 AtollA & 6}1‘ SK ®Hpd L
= =4 538e A= S0 w1l Q7] dhgol A4E BAE 4= e 52532 240 &8 7Hsstth
B Ao A= COVID-199] o]t JJFJ’}E"“"”ﬂ H2LE 245 flol, A 24 HE Holx==
Al (Pagerank Centrality Analysis)= &85ttt 44 &4 HHES 42d TE(Kang et al. 2022),
2tz It 219 T4/ §i2t =4 (Sim et al., 2022), 523§l H3} 221 (Jo et al., 2023) Fof &'ds] &-§
FAA BEAR B S = A2 544 (Degree centrality), i7154] (Betweenness centrality), 2785
(Closeness centrality) 5 AI7}A] A&7} 7 gdlolA| &-8-5+= o]0t (Zhang and Luo, 2017), sligd #| &
Y211 A ofl osl] Al4tE= 2377 oby 7] wiwoll A5 245 st o= FA gsttt. whebA, A4
of oJsf AlitEl= AISHAE 7HE ] Hol A=A ST B4 0] 2 Aol Z-8= It
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Figure 1. Overall research process
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Table 1. An example dataset of navigation destination data

Sequence Name of destination Type of destination # of searching
1 Namsan Urban park 83,797
2 The Hyundai Commercial facilities 76,255
3 Yeouido hangang park Natural scenery 59,124
4 Lotte world Theme park 56,388
5 Seoul forest Urban park 53,706

2 Q7oA HEH.0 2 PEF WA Table 29H ek, 94 750] AP W1 AHS1A A257] A1 o]l
2019902 sg.ov, Mg PE0) A7 W A A2, Wao el % dele TEsct

Table 2. The tourism destinations

Sequence Destination
1 Other cultural attractions
Experience and healing

3 Commercial facilities

4 Tourist facilities

5 Urban park

6 Leisure sports

7 Local market

8 A historical site

9 Natural scenery (mountain, park)
10 Natural scenery (river, ocean)
11 A religious sanctuary

12 Theme park

3
DYEA ) G5 £AE 50 DUEAZ) W50) §A4-5 240 o) SBeet. oS So], Table 20] 7
AA skl §8om 248 Aol
g S Bgskct. =AS $3stb] 919
of 2] wizeol] AQIEAT RURAL a8k TRl 477} A5 M 02 WYsolA 7] tho) (Kim et al., 2008:
Song and Jang, 2010; Lee and Kang, 2009; Jeong et al., 2023), A& F33tot= ] 9lo] Q9184 9 F3EA
L AQs5t= AL stejAd ol wdsheict,
A et glof 8R1EAE Hgohe A2 W40l 3-5H Aol tet 449 FEUAE TESt] /9
wg W 56 5] Sfael 1 So] QUtkSon, 2004). B GTFolAE AR SHO R FALEARCA,

Principle Component Analysis)E 4~ 5} Tt

_I_u 0:1
rxl

[2], H 418 A 7%, 2023 12¢ 813



Article Changes in Tourism Centrality by City Types Due to Social Distancing Policy

FwAe SOl 2 A9 TEIAE EEF Fole 4 T EAA = =
stol THEAY] §3S e PRI B dFelds EEAY §3 FES AT 2HEN 719
K-means S2|2E = < THe R Yuv, 24 Hlolg <]
A W AP ARtele] 2 I AV Hadtels WACR A #4e FTHMacQueen, 1967;
Ankerst, 1999).
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Uelutt), FAEEA 23} A4
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Table 3. Factor loadings by PCA

Sequence Factorl ~ Factor2  Factor3  Factor4  Factor5  Factor6  Factor7  Factor8  Factor9
Other cultural 0.356 -0.247 0.077 0.009 0.090 0.424 0.041 0.297 0.586
attractions
Experience and 0.423 0.086 0.019 -0.045 0.065 -0.078 -0.216 0.146 0.073
healing
Commercial -0.414 -0.016 -0.365 -0.322 -0.359 0.251 0.101 -0.208 0.159
facilities
Tourist facilities -0.258 0.243 -0.065 -0.192 0.561 -0.038 -0.577 -0.006 -0.039
Urban park -0.191 0.050 0.371 0.639 0.104 0.044 0.073 -0.509 0.207
Leisure sports 0.157 0.534 0.255 -0.066 -0.412 -0.412 0.126 0.162 0.017
Local market -0.272 -0.387 -0.067 0.435 -0.103 -0.294 -0.197 0.540 -0.115

A historical site 0.161 0.053 -0.454 0.052 0.477 -0.437 0.475 -0.092 0.190
Natural scenery 0.396 0.125 -0.053 0.097 -0.126 0.066 -0.431 -0.294 -0.026
(mountain, park)

Natural scenery 0.124 -0.475 0.487 -0.393 0.175 -0.117 0.174 -0.181 -0.354
(river, ocean)

A religious 0.313 -0.006 -0.380 0.294 -0.036 0.308 0.102 -0.060 -0.601
sanctuary
Theme park -0.157 0.437 0.243 0.044 0.280 0.434 0.309 0.372 -0.210

FAAEEA ] A3=E Cumulative proportion®©] 0.85 ©143<1 9719] F-581& FE5t3tt. 249 6719 &
[Q12 A H=pof] tisl] 88.7%2 8 E& 7= A= ettt A1 A= A 3% o] ¥
EAE UERHH, A290%tE A2 2, 5P B sl A, Hiotbe- 9150 R EAIE HER AL, A3
AARA T s B SoF AT O] TREAIE et A4 s EAS-A A 95 WEEAIE Y
EH o, A5 A1 A A=, GARTA 150 WFEAIE YL, A6%1= 7Ie2okad, 2
LRz, AATA, Huksd 950 YFEAE WERATh A7 WA, SARA, AT R 3 A8 S
O] PFEAIE e H, A8 EAIS-A A $150] TF=AIE UE L, ohAete = #9913k 7]EHE
ST FugA] 7 WFEAIE UERH.

FHREAS Fo A4S 25T AIE JNOE 2F B4l HhFt QL QA g AN, Q1 Q1
57 2 WAE olo] K-means 2ELEFL 2§, 25 2500 A2TE f@oHAc 2UEY o4 A 8G 27
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N5 27 flol 24 23 7H4-E A7 5t= Graphic FHE H ubert index& gRIstlom, 5 57t 671 f
- index gto] fJnlstA §istoh= 2 glste] whah, 23 7= 6702 A5t K-means S AEHS
Yotct.

THEAS E5f A= 25070 Al T2 -GBS A= Table 4, Figure 291 2tk 13 88 Al691419} #1991

Apo] gle] g QAo Hlal 5L A0 LErAR QA5 grol whe- A epgke. ol 1 24 ] Al
ClFe B AAR Q8] A S0l of = 9 Aol WEste] WHEstA] 97 TR Zole Mekech, neb,
ol AL SEY BHEAR FOF 5 gk 28 2HE A2, A4, AsAzte] Bgle] g Qo] w3
2 A0 LreRAR 1 F3 thZ A Z QAR go] i AL ¢k 20 ety whebd, 24 2
4 18 25 28 42 U $UY BIEA2 B

o] et QIAjo] B]sl 9 gk, 2 AAAEE, 51 A, Hrst

= SApl elgion, g e 44 2 ey DREAZ Belet 4 )
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Table 4. The factor score by the city types clustered

Type Sequence Factor]  Factor2  Factor3  Factor4  Factor5 Factor6  Factor7  Factor§  Factor9

Multi-  City type 1 -24.942 3.741 -15.958 -11.055 -10.101 8.873 -2.827  -5.155 6.818
purpose City type 2 —5.880 8.786 3.745 9.342 9.933 -5.099 -6.347 0.450 1.003
City type 3~ 8.547 24.283 9.969 -0.419  -9.274 -14.815 —2.668 6.468 0.504
Tour-  City type 4 17.859 2.846 0.482 4.854 4.816 4.001 -6.273 4.926 3.436
oriented City type 5 —-19.477 -14.251 -4.925 19.321 -2.611 -8913  -12.438 18.659  -2.725
City type 6  6.655 —16.980 19.282 -10.145 10.594  -5.840 0.523 -1.498 -10.353

Cityiype 1. CitytypeZ Citytype 3.

ity
= bl - purpose city = Mulfli - purpose city =Leisurg and theme park city

Citytype 4. Citytypes.
= Othex natural scenery city =Regional lagal markef city

Figure 2. City types by tour destination combination
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Table 5. Centrality values by the city types clustered

Sequence Social distancing phase 1 Social distancing phase 2 Social distancing phase 3
City type 1 -0.00012 -0.00019 -0.00002
City type 2 0.00003 0.00000 -0.00005
City type 3 0.00004 0.00022 0.00033
City type 4 0.00004 0.00009 -0.00005
City type 5 0.00009 0.00007 0.00004
City type 6 -0.00003 -0.00013 -0.00014
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Table 6. Top 10 city decreasing tourism centrality in accordance with the phase of social distancing

Social distancing phase 1

Social distancing phase 2

Social distancing phase 3

Sequence City Change in City City Change City City Change City
name factor  type name in factor type name in factor type
1 Cheoin—gu, -0.006 3 Cheoin-gu, -0.007 3 Songpa-gu, -0.009 1
Yongin-si, Yongin-si, Seoul-si
Gyeonggi—do Gyeonggi—do
2 Songpa-—gu, -0.003 1 Songpa—gu, -0.005 1 Seogwipo—si, -0.009 4
Seoul-si Seoul-si Jeju—do
3 Hongcheon—-gun, ~ -0.003 3 Gangnam-—gu, -0.004 1 Jeju-si, -0.007 6
Gangwon-do Seoul-si Jeju—do
4 Jeongseon—gun, -0.002 4 Seogwipo-—si, -0.003 4 Gyeongju-si, -0.004 2
Gangwon—do Jeju=do Gyeongsangbuk—do
5 Chuncheon-si, -0.002 3 Gyeongju-si, -0.003 2 Cheoin-gu, -0.004 3
Gangwon—do Gyeongsangbuk—do Yongin-—si,
Gyeonggi—do
6 Yeosu—si, —-0.002 2 Jongno—gu, -0.002 2 Yeosu—si, —-0.003 2
Jeollanam—do Seoul—si Jeollanam—do
7 Boryeong-si, -0.002 6 Gwacheon-si, -0.002 2 Gwacheon-si, -0.002 2
Chungcheongnam—do Gyeonggi—do Gyeonggi—do
8 Gwangmyeong—si, —0.001 3 Gongju-si, -0.001 4 Suncheon-si, -0.002 4
Gyeonggi—do Chungcheongnam-do Jeollanam—do
9 Gwacheon-—si, -0.001 2 Saha-gu, -0.001 6 Gangnam-—gu, -0.002 1
Gyeonggi—do Busan-si Seoul-si
10 Gwangju-si, -0.001 3 Yeosu-—si, -0.001 2 Jung-gu, -0.002 6
Gyeonggi—do Jeollanam—do Incheon—si
Table 7. Top 10 city increasing tourism centrality in accordance with the phase of social distancing
Social distancing phase 1 Social distancing phase 2 Social distancing phase 3
Sequence City Change City City Change City City Change  City
name in factor type name in factor type name in factor type
1 Gangnam-—gu, 0.005 1 Jeongeup-—si, 0.003 4 Jeongeup-si, 0.005 4
Seoul-si Jeollabuk—do Jeollabuk—do
2 Haeundae—gu, 0.004 1 Dong-gu, 0.003 1 Dong-gu, 0.005 1
Busan-si Daegu-si Daegu-si
3 Seo—gu, 0.003 6 Damyang—gun, 0.002 4 Damyang—gun, 0.004 4
Busan-—si Jeollanam—do Jeollanam—do
4 Geoje—si, 0.002 6 Paju-si, 0.002 1 Namdong—gu, 0.004 5
Gyeongsangnam—do Gyeonggi—do Incheon—si
5 Gangneung-si, 0.002 6 Daedeok—gu, 0.002 5 Daedeok—gu, 0.004 5
Gangwon—-do Daejeon-—si Daejeon—si
6 Jeju—si, 0.002 6 Hwaseong-—si, 0.002 2 Paju-si, 0.004 1
Jeju—do Gyeonggi—do Gyeonggi—do
7 Wonju-si, 0.002 3 Wonju-si, 0.002 3 Seo—gu, 0.003 6
Gangwon—do Gangwon—do Busan-—si
8 Damyang—gun, 0.002 4 Inje—gun, 0.002 4 Hwaseong—si, 0.003 2
Jeollanam—do Gangwon—do Gyeonggi—do
9 Jeongeup-si, 0.002 4 Geojesi, 0.001 6 Wonju-si, 0.003 3
Jeollabuk-do Gyeongsangnam—do Gangwon—do
10 Namdong-gu, 0.002 5 Yeoncheon—gun, 0.001 4 Gangneung-si, 0.002 6
Incheon-—si Gyeonggi—do Gangwon—do
Table 82 AF=]4 257 sﬂr ol E}% HAFAA B4 TAE W 94 )8 7o) AR B4 Avs

b Aot WA, 7|erEstg
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Table 8. Correlation coefficients between the rate of decrease in tourism centrality by social distancing phase and the rate of
individual tourism factors in the city

Sequence Social distancing phase 1  Social distancing phase 2 Social distancing phase 3
Other cultural attractions 0.130** 0.063 0.14%**
Experience and healing 0.070 0.165** 0.202%***
Commercial facilities -0.100* -0.148** -0.18%**
Tourist facilities -0.032 -0.052 -0.027
Urban park -0.028 -0.035 -0.059
Leisure sports 0.021 0.085* 0.124**
Local market -0.013 -0.091* -0.109*
A historical site 0.107* 0.096* 0.058
Natural scenery (mountain, park) 0.046 0.112* 0.168***
Natural scenery (river, ocean) 0.186*** 0.112* 0.099*
A religious sanctuary 0.130** 0.041 0.048
Theme park -0.102* -0.113** -0.11*
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