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Comparative Analysis of Daily Population Movement Patterns and

Influencing Factors Using Mobile Travel Data
: The Case of Working, Visiting Population in Gyeongsangnam-do
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Abstract

This study analyzes population movement in Gyeangsangnam-do region and aims to identify the cause of movement
through different variables. SKT mobile travel data was used to classify four commuting and three leisure spheres, and
population movement determinants were derived through a multiple regression model. The study found that the common
factors affecting movement were apartments, multi-family house, general detached house, multi-family detached house,
detached houses for business, traditional markets, hobby-related facilities, the financial and insurance services industry,
and betweenness centrality. The factors that appeared differently were tenement house, recreational and vacation-related
facilities, cultural life-related facilities, park, gas station, manufacturing industry, professional science and technology
services, in-closeness centrality, and out-closeness centrality. The common factor in net movement was apartments,
multi-family detached house, detached houses for business, traditional market, hobby-related facilities, and wholesale
retail businesses. The factors that appear differently were tenement house, general detached houses, city bus stops, parks,
and gas stations, school, manufacturing industry, water/sewage and waste treatment/raw material recycling business,
professional science and technology services, betweenness centrality, in-closeness centrality, and out-closeness centrality.
The study suggests the need for proper regional planning in terms of movement types and travel patterns.
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Figure 1. Total data on the movement of the population
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Table 1. Definition of variables

Classif. Characteristics Variables Contents Resources
Movement for Total amount of movement  The sum of the inflow-outflow of workers from March 23 to 28, 2020
workin :
Dep popula?ion Net amount of movement  Differences in inflow-outflow of workers from March 23 to 29, 2020 trxglbcg:ta
variable \fovement for  Total amount of movement  The sum of the inflow-outflow of visitors from March 23 to 29, 2020 pm\‘rsi?(?l'd by
visiting
population Net amount of movement Differences in inflow-outflow of visitors from March 23 to 29, 2020
Employment  Economically active y ; : ;
characteristics population Number of economically active population by Eup, Myeon, Dong in 2020  KOSIS
Accessibility to educational, Average access time to schools, hospitals, and large-scale stores by KOTI
Traffic medical, and sales facilities  Eup, Myeon, Dong in 2020
Control Characteristics Accessibility to metropolitan  Average access time to bus terminals, railway stations, and airports by KOTI
variable transportation facilities Eup, Myeon, Dong in 2020
Total number of apartment houses and detached houses by Eup,
Housing Number of houses Myeon, Dong, Gyeongsangnam-do in 2020 NSDI
characteristics ; Change rate of land price by Eup, Myeon, and Dong in Gyeongsangnam-
Change rate of land price do in March 2020 KOSIS
Traditional iariets Numberoftradltlonal markets by Eup, Myeon, Dong, Gyeongsangnam- Open Data
doin 2020
Recreational and vacation-  The sum of the number of comprehensive recreational and recreational
related facilities facilities by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
Cultural- . :
. 5 - The sum of the number of swimming pools, movie theaters, and golf
Iﬁ;;:cr{éri s Hobbyited fooies driving ranges by Eup, Myeon, Dong, Gyeongsangnam-do in 2020 Big data
. - The sum of the number of museums and art museums by Eup, Myeon, Gyeongnam
Cultural life-related facilities Dong, Gyeongsangnam-do in 2020
Tourist-related places The sum of the number of cultural properties, historical sites, and
P monuments by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
Gitbis sip Number of city bus stops by Eup, Myeon, Dong, Gyeongsangnam-do in
2020
Park The sum of the number of small parks, such as neighborhoods, children,
Halisies sports, etc. by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
!Nlng TR Number of gas stations by Eup, Myeon, Dong, Gyeongsangnam-do in Open Data
infrastructure 2020
ShaRtensuos ; Number of parking facilities by Eup, Myeon, Dong, Gyeongsangnam-do
Parking lot ;
in 2020
Indep. School The sum of the number of elementary middle-high-special high
variable schools-universities by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
Agriculture, forestry, fishing, The sum of the number of agricultural, forestry, fishing, and mining
mining businesses by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
Manufacturing industry gg;gber of manufacturers by Eup, Myeon, Dong, Gyeongsangnam-do in
: ; . The sum of the number of wholesalers and retailers by Eup, Myeon,
EUS.’I'.':['ESS Wholesale retail business Dong, Gyeongsangnam-do in 2020 KOSTAT
acili :
chara)éteristics Construction, transportation, The sum of the number of construction, transportation, and warehouse SEMAS
and warehousing businesses businesses by Eup, Myeon, Dong, Gyeongsangnam-do in 2020
Professional science and Number of professional science and technology service companies by
technology services Eup, Myeon, Dong, Gyeongsangnam-do in 2020
The financial and insurance  Number of financial and insurance service companies by
services Eup, Myeaon, Dong, Gyeongsangnam-do in 2020
. Betweenness centrality index by Eup, Myeon, Dong, Gyeongsangnam-
Betieeniies-comality do from March 23 to March 29, 2020
Network
Approachable | . In-closeness centrality index by Eup, Myeon, Dong, Gyeongsangnam-do  centrality
characteristics In-closeness centrality from March 23 to March 29, 2020 analysis
indicators

Out-closeness centrality

Out-closeness centrality index by Eup, Myeon, Dong, Gyeongsangnam-
do from March 23 to March 29, 2020
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Figure 2. Description of the research flow
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Table 2. Current status of movement for working population by Si, Gun/ Eup, Myeon, Dong

Classification Include intra-regional movement Exclude intra-regional movement
Total movement 55,035,150 8,565,523
Changwon-si = Changwon-si (17,878,658) Gimhae-si = Changwon-si (1,168,434)
Gimhae-si = Gimhae-si (6,556,450) Changwon-si = Haman-gun (1,010,298)
T;fgj' Jinju-si = Jinju-si (5,642,061) Changwon-si = Gimhae-si (856,194)
Geoje-si = Geoje-si (4,771,633) Jinju-si = Sacheon-si (695,021)
Yangsan-si= Yangsan-si (3,675,210) Tongyeong-si = Geoje-si (386,009)
Daes Dacy

Si, Gun
Wire
diagram
Gohyeon-dong, Geoje-si = Naeseo-eup, Masanhoewon-gu, Changwon-si =
Jangpyeong-dong, Geoje-si (407,294) Chilwon-eup, Haman-gun (115,585)
— Chilwon-eup, Haman-gun =
Okpo 2-dong, Geoje-si = § § e
Ajou-dong, Geoje-si (399,288) Naeseo-eup, Masanhoewon-gu, Changwon-si
(79,821)
Tar?:ael Saman-dong, Gimhae-si = Jangyu 3-dong, Gimhae-si=
Hwalcheon-dong, Gimhae-si (323,655) Ungnam-dong, Seongsan-gu, Changwon-si (72,827)
Sangmun-dong, Geoje-si = Jinyeong-eup, Gimhae-si =
Jangpyeong-dong, Geoje-si (313,900) Daesan-myeon, Uichang-gu, Changwon-si (54,984)
Naebu-dong, Gimhae-si= Naeseo-eup, Masanhoewon-gu, Changwon-si =
Bukbu-dong, Gimhae-si (310,783) Chilseo-myeon, Haman-gun (54,984)
Daegu s Daegu
Eup, Myeon,
Dong
Wire
diagram

Note: SKT provided mobile travel (Resident population, Working population, Visiting population) data
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Table 3. Current status of movement for visiting population by Si, Gun/ Eup, Myeon, Dong

Classification Include intra-regional movement Exclude intra-regional mo
Total movement 92,570,174 16,313,024
Changwon-si = Changwon-si (32,165,586) Gimhae-si = Changwon-si (1,403,641)
Gimhae-si= Gimhae-si (11,230,695) Changwon-si = Gimha-si (1,052,563)
T;?ea\'?l Jinju-si = Jinju-si (8,601,707) Changwon-si = Haman-gun (666,655)
Yangsan-si = Yangsan-si (5,867,615) Jinju-si = Sacheon-si (636,375)
Geoje-si = Geoje-si (5,266,069) Haman-gun = Changwon-si (573,877)

L.

i .
R
o e
.

Si, Gun
Wire
diagram
. : Chilwon-eup, Haman-gun =
Naebu-dong, Gimhae-si = i i
Bukbu-dong, Gimhae-si (1,028,244) Naeseo-eup, Masanhoewon-gu, Changwon-si
(100,507)
Saman-dong, Gimhae-si = Naeseo-eup, Masanhoewon-gu, Changwon-si =
Hwalcheon-dong, Gimhae-si (651,635) Chilwon-eup, Haman-gun (75,723)
'I;r?:: l Mulgeum-eup, Yangsan-si = Dong-eup, Uichang-gu, Changwon-si =
Jungang-dong, Yangsan-si (649,457) Jinyeong-eup, Gimhae-si (75,047)
Yangdeok 2-dong, Masanhoewon-gu, Changwon-si = Jinyeong-eup, Gimhae-si =
Seokjeon-dong, Masanhoewon-gu (624,496) Dong-eup, Uichang-gu, Changwon-si (67,234)
Sangnam-dong, Seongsan-gu, Changwon-si = Chilwon-eup, Haman-gun =
Jungang-dong, Seongsan-gu, Changwon-si (577,585) Odong-dong, Masanhappo-gu, Changwon-si (42,165)
W-: P ™ [ Nnn-a-n ‘J - m;,,:}';g( s .;m y)\' £ Groar
Eup, Myeon, 5 i
Dong 4 4
Wire
diagram

Note: SKT provided mobile travel (Resident population, Working population, Visiting population) data
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Table 4. Comparison of commuting and leisure spheres in Gyeongsangnam-do

Classif. Commuting sphere of movement for working population Leisure sphere of movement for visiting population
Geochang-gun, Changwon-si,
a1 Hamyang-gun, Changnyeong-gun,
Hapcheon-gun, Jinju-si, G1 Gimhae-si, Haman-gun,
Sancheong-gun i Miryang-si, Uiryeong—
Changwon-si, gun, Yangsan-si
9 Changyeong-gun, Geochang-gun, Hadong-
Analysis Gimhae-si, Miryang-si, gun, Hamyang-gun,
resuits Yangsan-si G2 Hapcheon-gun, Jinju-si, -
Geole-si Namhae-gun,
eoje-si, Goseong-gun, Sancheong-gun
63 Hadong-gun, Jinju-si,
Namhae-gun, Geoje-si,
Tongyeong-si 3 Goseong-gun,
ca Haman-gun, Sacheon-si,
Uiryeong-gun Tongyeong-si
Y iy 4
Hamyang-gun 3 _
) . ‘ranqsan-s-t\: '
Comparison | h g J‘
of travel  Gimtag=ay—r" O
spheres : ;~5/ N

Note: The commuting sphere of movement for the working population is re-cited by Lee et al. (2022) p. 33.

E3HE o) FHTh: TE A HE FF olF0] F2 o]FoH S &
A = St

2) CIEs1 124 Zat

£ Ao AT S8 XY WellA ojFoE A%
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6,3 et

BE Byox FAMLE ASE AATEATE AEAT
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A Bt A A7 E3F ERIT FolFoAT (-) WEFes
gt Ao vehhdt, 39 34 Folgaie (+) P
0= fouj3ta, & oM (-) BFOE Fouid Ao
=259t} A7PHEES 4 YA FolFolME (-) Uk
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ST RIS FolEo) (+) WO fonje M 2E9]
o}, HAQUT Folge] L v YA B4 A, 1%
RIS () WaoR folulsta, 33 S (+) WaEe s §o)
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HEAEIAQE A1 T HEAT FolFe| BE (+) Wako.
2 golule weE E2uglt W24 SACIAE HaelTel
ROl B o) F44, 95 24 FAAe] (1) $goE &

_I;'G_"_O.

Joumnal of Korea Planning Association Vol.58, No.2 (2023) 15



OlAZ- HHEIE - 51

Table 5. Descriptive statistics-reconstruction

Characteristics Variables Min Max Mean STD
Total movement of working population 4180 2624753 357371.10 469834.288
5 b Net movement of working population -702735 2263402 0.00 236321.396
ep. variable
3 Total movement of visiting population 6830 7921717 601105.03 845516484
Net movement of visiting population -975308 5091113 0.00 400233.234
Employment : . .
RIS e Economically active population 80 56762 4433.14 6934.677
. Accessibility to educational, medical, and sales
Traffic tacilities 219 92.54 88804 893103
characteristics = = - —
Accessibility to metropolitan transportation facilities 12.14 120.00 42.3668 19.46400
Housing Number of houses 240 41414 4207.81 5029.235
characteristics Change rate of land price -0.39 045 0.0555 0.11168
Traditional markets 0 7 047 0.852
Recreational and vacation-related facilities 0 14 0.31 1.322
Cultural-Tourism s
hreermalicn Hobby-related facilities 0 27 2.48 4.403
Cultural life-related facilities 0 3 0.24 0.530
Tourist-related places 0 51 6.79 7.475
City bus stop 0 187 30.77 35.113
; ; Park 0 41 3.57 6.098
Residence living
infrastructure Gas station 0 32 451 4239
CHarRtRIStes Parking lot 0 48 418 7.469
School 0 19 3.27 2.554
Agriculture, forestry, fishing, mining 0 356 17.57 43712
Manufacturing industry 0 2283 118.52 261.073
. - Wholesale retail business 1 2046 208.30 280.455
Business facility Y — | m—
characteristics onstruction, transportation, ana warenousing
e a——" 0 1993 96.93 167.111
Professional science and technology services 0 270 15.37 33.649
The financial and insurance services 0 247 8.89 18.946
Betweennes centrality 0.00 0.03 0.0033 0.00535
Approachable 5 ;
sbswroberickios In-closeness centrality 0.39 0.63 0.5035 0.04835
Out-closeness centrality 0.33 0.71 0.5117 0.08048

305

u3HA G vl A=
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Y S BB Sot A, F9, B A 2
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Table 6. Analysis result of movement determinants by travel behavior

Total amount of movement Net amount of movement
Classification Working travel Visiting travel Working travel Visiting travel
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 Model 1 Model2 Model 3 Model 4 Model1 Model 2 Model 3 Model 4
Variables Coef(f) Coef(f) Coef(f) Coef(f) Coef(p) Coef(f) Coef(s) Coef(p) Coef(f) Coef(f) Coef(f) Coef(f) Coef(f) Coef(f) Coef(p) Coef(s)
Intercept 758796 168015 137890 -49062 372592 624208 523329 97577 -59654 65111 -25776 -b4409 25077 464501 904554 -42854
; 375 429 381 397 122 300 221 320 313 3T 301
Economically ac- 133 08 [ 21 38
tvepopuaon (0554 (0833 (0562 (058G) (0100) (0246) (30 (018T) (@338) (0917) (0107) (088 (01 (0729 (003 (0069
focessibityloed 340 1609 4844 12209 20002 411 5059 20081 8647 11138 5057 7050 25073 16153 4713 3172
»ediodl  (p007) (0.003) (0009 (0023 (0022) (0000) (0005) (0.021) (0033) (0042) (0019) (0027) (0.058) (0.036) (0.017) (0.007)
and sales facilities
mevopointns: 799 (G0ag (oo Qo4 (010 (0177 (ol ZMD g3 a3 w0 mes s gua &m0
portation facilities too3n) o e ey o e (0089) (0047) (0042) (0027) (0.014) (0007) (0048) (0029) (0.003)
247 353 287 196 412 80.0 541 330 -32.7 -328 275 -30.3 -40.5 -19.6 216 337
Numberof houses  (0.264) (0.378) (0307) (0.210) (0.245) (0475 (0.322) (0.196) (0.695) (0698) (0586) (0646) (0509) (0246) (0271) (0.423)
ik *hk whE Fhkk ok ik ok ik wkk ik ik ok ik ok Ak Aok
-21685 -30570 -35954 -20424 57043 92777 -10268 -B357.1 137356 136218 840631
Change rate of 3 3 832323 4656092 -20334  -29216 -3011.5
s (0051) (0073) (00B5) (0070) (0075 (0128) (0136) (O110) (0065 (006 ‘gong (0ozp OB (Gosn (oosr) (0084
4 10299.1 34675.0 " 21936.1
Traditional 135058
(0.187) (0.349) (0.467)
markets 2 o (0.049) o
Recreational and 68618.0 26371.4
119624 -2063.0
;ﬁg;t;un-related fa- (0.034) {0;127) (0012) [0.287]
Hobby-related 1(321":2]9 E(gsgsu)s 4759 ?Egg&ﬂ]z
facilities e o {-0.009) o
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2 A79] A2oNA AT A7 AE 5 ols e o5 A
& 24T Fahs o3t ol 8ofd 4l AT F=
R 5, T, AROlA 7R A1 3t ol 2 o]
FoIA| I, FARFT FEF] Aol7h s =2y B30 mE
ol FEN7T FERA|A yehdt, ofof Rt WEIT= AR
79| ofF A HIF S 1, FAFHL FEFY A7k A<
%0 HE B0 T olFHE L S E2uA| @ed,
AATe] W2 WA o FHt W AE olFdrhs HE
AT 4= Ut thEo2 AARe] F3 wehe viAskaL U
EfF 350w} AYGE 28+ e AFUE HENZ &
3 B Aldsle] Y FHAHE =5T A o 2
o 2RI olFeie ASFd, B, B, THE ¥
le] < S| EEEIT, o] F AL A A5
T g 2719 ARUE A FEE YeEth BAE
olgo] T4l Hi= A ol AR TRIVIAIE A1)
T2 Y B E2 M Yol 348 A ¢ 4
WEATY ofgollMe ARFE, vid, 7do= F 371
o7 FRAEYGo) EEEUT YT olF BRlA mhefd
Hie} o] YA 2| o]Fo] ojFojA o7} TP EIt ¥ A
OS2 YAHE AL ¢ o Ao B AT T2 FRY ¥
FAHAEY AT AR YT o7F SRHAGAA &5
o2 &3lal, ZPRIT 2 THEY IFd T skewd
St AT A7 FHAUHNA ARFA EE = 2]
7F e &, S38HE el meh rolzls Aol 9t
A Aol7t glov, AA| T3 FAf 8 Yerte tdRt §4
of w3j 27} RS AARI

olF HiFo R & AFoM: v g tF SARFES &
&3] AREE ols SHAHE 118, 0, FH, T3 WY,
A AE zet, AN, 2 549 MeES el
ATFolE 2R 8Ue BAsIgen, B4 i theft ol &
o 4= T}, Al =8 wF 542 AT EE QAT FHo
BF W Al Sk ATt e FolesE =
ol BF 3AAU ¥ A= AL yEit, 22
T W AR R Foleel S 8A 9% vl
e A= YER, F7h ¢ T Al F7ke R
o] AA & olFFl SHHYU FFE VA= AR yEhd
ot ol ZRlTet R ol AR | wiEolA 2Rt
ie} 7R 2 FHYEE o] F SAo] WHEE AR AT
+ St

A, 1 AF =t 549 s AT Fols B
NME MAEFE Rt 2] FEL vlAE A= e
I, QI FolF ByoMs TR R 3 AA 9

18 "3E7g, MssH M2E (2023)

A= AR Yergt, 34U AT & olF BFA F
A 9FE A= AoE U, Fi4 S HEUT
& olF BEFA 3HA FFE vAE AR =EHU.
FAE = AT RUT € o1 BT 3AAU ¥
oAE A2 Yet olE F3, AWHAERE 7 571
sh 2RIl FolFgol S, FA 7t AT &
olF%, FEUT 5T R & ol5F| F7BI=AS ¢+
Ak, EZE, T 471 7P 2RI & ol F 2 Aast
i, FHa7t S71ME WA & olFFol Utk A
¢ 5 U

AR, ARIAE 549 2 E U2 FAARIT Fol5 74
9l J2 mAL, A2 Il Au YL SRA 9F=
UAe AoZ yepgon Ay FEAT FolFol 733
A FFE VA= AR YT, Eavid, A48, AR
Hep7)E B AHAAS ZARIT & o5l S8 AY FFE vl
Ad, AzYL FEAT & olFl 34HU IFE A= A
o2 Uyt 8 % BAARAUS ABAT FoleT <
olF BF 3AAU 9% A= AR yehgtt o1& F8l 1
2 AAA7Y FrtshE AT FoleF2 s, 24 Ak
A7t T7FelE HEAT FolET0) Hadle Ae ¢ 4 AU
EF 27, 33 AAGAZE EoluE AT FoI1FFH & olF
F 2T 7k Ao Ueht AR EAsh= A A
= B A4 B ARRIgA $HE Folof g A= &
e B3R RO AR ARIAE S Y &
Aol B2 AL &+ 3er, o= 9A 8- AY 549 )
2} u|sH YEE 5492 Aol = siAE o gl

opjero 2 g 549 79, 2l e Fol
T EYTYEUT & olF ZFIA A FFE AL Y
© "7l FHA A FRATE & ofF B frelskA
B2 HeE EEEgn U¥ 28 S48 Aee AR+
= olF BN SH AU 2 vIA T, ofF 2 FA A
v AATe HEUTY FolF ByYdME 382U 9%
< UAE ALE YEou ZRIF & ol E¥oAME 7
ARl = Al AR YTt ol F8 A=W 5
A AHoR ofFshs  glo] dA HIE + Y= TR 9
< 3he 3 (hub) AFo2 BFY 4 Sl A57h EoHAE 3
Aot gEd+e] AA olsgH W2 = olEFel 5
71k, TR, B2 ofF3hs o o] there] ofF B2 E
YER= 7372 a7k ok 2RI AA) ol s i < o F
Zo] F7HsH, 3G EA A7 HE(Gate way) HES she A5
7t worAIE AelTel WEdTe AA olFF: Skt 3
AT & o1 FF2 HadTh

2RIteh Rl ol aflole FRREERE oht
ZEHE Ul A oo e E5go] Az ThfRt B4 FolA
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