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Abstract

Amidst various changes in urban areas, non-commuting travel is gradually increasing while maintaining a complex
relationship with commuting travel. Information and communication technology advancements have enabled the
analysis of mobile phone location-based mobility data by capturing people’s actual movements. While numerous studies
have analyzed commuting patterns or focused on specific age groups and socially vulnerable populations, few studies
have investigated the characteristics of areas where non-commuting travel destinations are concentrated based on age
preferences. Additionally, research utilizing big data on mobile phone location-based daily maobility is scarce. This study
utilizes big data on mobile phone location-based daily mobility to identify age-specific non-commuting travel patterns and
areas where non-commuting travel is concentrated by age group. An analysis of the characteristics of these central non-
commuting travel areas reveals that younger age groups focus their non-commuting travel around leisure and cultural
facilities, which demonstrates a tendency to tolerate long travel times if it satisfies their demand for non-commuting
activities. This finding suggests the need for policies that encourage long-duration travel via public transportation to
support a sustainable transportation system. Conversely, older age groups, with limited leisure activity spaces, prefer
locations such as squares and urban natural parks. Areas with excellent subway accessibility also see a concentration
of non-commuting travel. Thus, additional leisure spaces, such as squares for older adults, are needed. This study
is significant as it visually presents age-specific non-commuting travel patterns using large-scale mobility data and
demonstrates variations in non-commuting travel concentration areas and their influencing factors by age group.
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Table 1. Properties of mobile phone-based mobility data

T g

SRR yyyy/mm, hh (TARZHEHS)
Arrival time yyyy/mm, hh (every 1 hours)
SEA XA

AHS

Depattreantanil Administrative dong unit

area

g g/d
Gender Male / Female
A 5A 9
Age range 5 year old unit
H EIOR 23) / W (@9XI2 5%) /
o E (IEixIeio= £5)
Mgbmty type H (estimated to be home) /
P W (estimated to be work area) /
E (estimated to be other areas)
OIsAR! B 0|SAR! (= H9)
Travel time Average travel time (in minutes)
0|s2 4 =
Number of mobile g%?l_l-‘,l T)IE’ (3) lati |
population otal mobile population (people)

W), 71et Y (Etc: B2 E'YR|e} 52| &=go what F 971
2 R, ol B2 B3 v THE TEIE 42
2 AN £ dols A HelelA dgiRel, ol £RE
L83 vl 5HE oRMIFA(H)A 71EAI(E) -2
FL(E- %) ol 5HE)2-2 Aoldlo] A3t ol 5T =
AJAAPE HEE 3] 39 o]s}e] o]F-2 H=e NA ®7]2 7}
27}, o]ofl 7127l o] FelTt o 1~3% 9] 74 P Hal
202 AAe|sto] AMgstt. ARt 20415 7940 3
Fol= dlofelt ARSI, 1 ol 10t) ©]5ke} 80 ©]
Aol 3Rl BHLYUE ARSA =7} FlojA] Hd| 342 97t
7] HEolct,

2) Ha AN

H olof| A 8e35k Mgl (E 2) 9t 2t WA AL (2015),
87 o1ZE(2016), 155 21(2017) 59 AFollA] Erd vt
o} o] QI EAJof| wet vlg B9 B A7 Stk gt
3oLt ol F&MrE 9% 1R TR vE 2 RYSE
3 22 e, 9% 289 82 Y o] B
= AR83E W 20~294], F4 30~4941, A 50~64A, =9
65~79M12 Akt vlE U A dAARLQ
AP)E L83t A dRdd 339 YF=E Yk
& 319ick, 1Q Al BE ofE A9 Akgel dfs] Aozl
FAEE ST o AMREY, 1 A1) B3 JEE YUY 5
AtHWei and Wang, 2021), °lofl v]5< 5453 2|5 A4t
3342 A1) 2}, 0 oY 3t 7Y, BEAR FEL

2 3% A7 9" A9 19 %S 7HA B, = 54
Fojo] i WAE W B2 GUTY A40]0], Ny = 4 A
A iR FoR BNl BYY, N, = 54 Ao A
aerolct, o7|4 Eee AUE vlolEE Beslo] A4t
slgon, AR Bl ofEut gpros s, #YE Y
Hol 4] o5& T2jsoir,

e

2 O

b 5 . o
Foges = B Nm/nuae‘s ;

SHHr e 3 AFAYY A4S AN U=
= AL, AgPHo A F25HA ol B0l al
538, AT SHCE 5319 T8 et HEHe EX|
ol§7} wE 7F ATAE o8 e (Wegener, 1996), %A
Y S8 SR 22177} 717 EX|ol§ W uF SAo FF
£ W] g (o154, 2010), AFE S viE 2 539
FFAGE AW Hes Addsir), WA, EXolg §42 2
SE dd3 UEet 8k 9k, POl A B, 39 UEE 3L
ol A5E 85 dHE Ueet 8% Ede=old ¢
TollA E3 sl FTFE A= Fa% 2010z FAEY
gl FQ W42 FE3FATHE S - HAF, 2020 Liet al.,
2018). A=E QU3 e T4, 4F Y =8 A3l5
o}, RE Uk M EXol8o o3 HIES WA|E] 8 E
Ao EA} AZESRA] AT al3sloint, B Ees FA9 A
o] TIE, FA, 44, 959 THE=E HAEAL, A Q%2
o] NEZu| |5 ANSHo] ALTSHEE,

2, P X In(F,)

Land Use Mix hdex = _s=1w --------- )

g P AJdT} of7t AlE WEE 7R H APIE Point of
Interest(POI) 925 =35ko] =315},

ol dFofA= vl BF AlHo| BlEE T3l FoJg ¥
FE FE AR YR HR (IS 0l5Y, 2017; BE4-
ol54, 2010), F 7HA F-39 AlARE &8t 7+ AlH e 44
of wh2h ulEt F3oll vlAl= Gl AolghA] &elstalat 3h9l
o}, FA AT A T AJHE A4 TS FUTE 1 D= A
A HoH, 23, ulE, FF718E Aefslal, o7t AldE o
7 &5 Aol UES AoR it ERAAY WYL E
A, T Wi Y A& Ul 7R FHEsto] i
slqich, AR AEsk= Y 730 tHE AR iR
E(5% 9], 2017), AGAR|AAER Aol TS 7 F
Y, Y, TREY, EARATEeR SRSl s 55}

Joumal of Korea Planning Association Vol.59, No.4 (2024) 101



ZoE!-0l+=7|-5FgE

H 2 M4 Holad =5 Table 2. Definition of variable and data source
Variables Description H
source
A (20~29M)
HI%E_ Young adults (20-29 years old)
S5Hs R Middle age adults (3049 yearsold) ~ Soe 2 HIST RUSH XI5 (LAXKY) Open
Dependent  Non- X (50~64K Non-commute inflow index by administrative dong Data
variables commute ‘-.( ~64K) (LQ index) Plaza
e Senior adults (50-64 years old) (2023)
index = (65~T79MI)
Older adults (65-79 years old)
- IS AR 5] O] 5718 Al &1
gesi eitial Total floor area of residential facilities compared to the
HEZ oK urbanized area of administrative dong
U= 0jo AES AV A o] P28 AL HHA
Density of BLT;iness Total floor area of business facilities compared to the
facility total urbanized area of administrative dong
floor area Aol AEE AKX T o] §YE AL HHA Road
Commercial Total floor area of commercial facilities compared to Name
the urbanized area of administrative dong Address
=7, =3 DB
FAGHEEE g oie A Aeig Al oloin 8E Boie
Residential and ‘ bk . (2023)
CarnrRersalTEd Total floor area use mix of residential and commercial
scssi - facilities by administrative dong
Landusemix 271 82 U2 28E  amew 2718, 408, 998 Al SRR 8E S8iE
E%IOI% Sgﬂ?ﬁg:é?él st Total floor area use mix of residential, commercial and
Eand i biisihaes ried s business facilities by administrative dong
factors B IA A AHS APFx| A b Hopd, 28, 0jE, 33712 &
Esz Sl f:ciliti - Number of convenience stores, banks, marts, public
O 2l for [Nifa institutions compared to the urbanized area of Kakao
PO (Tensi 9 administrative dong Map
R — SEE ApFX] 01 e 2SI, BEEA & (2023)
Leisur:facilities Number of cultural facilities, tourist attractions
compared to the urbanized area of administrative dong
dH S
Riverside Park
SEss preYs Seoul
Independent zeag alll SHHE APX| P Cfs| 2 93 pix Open
variables Fc;ark?jensi A Area by park type compared to the urbanized area of Data
y i 8 administrative dong Plaza
Neighborhood park (2023)
EARASH
Urban natural park
SRS A WEE VIR OF{ [ A HEIA IS —_
Pyl . Bus service area compared to the urbanized area of (2022)
Density of administrative dong
_,  public i M= A|7|X| A OfH| X|5FE MHu|A XS Kakao
E.E; L
% s¥ transportation gifﬁa Subway service area compared to the urbanized area Map
?ranspor— service area Y of administrative dong (2023)
tationand __ o) SHE APIX| B o] £2 ot poat
travel RoadE density Area of road compared to the urbanized area of A dZFQES
factors ini i
administrative dong DB (2023)
: HISZ 25 £A 530 T7 05 At (2)
HIED 20| E3 7t oL 1 =] = VIS A i i
IS2 7el s “ o ; Average travel time for non-commuting arrivals Seou)
Non-commute inflow travel time (minutes) (2023)
I A PRI B o] 21 &
o ol [=] = {2y
i = ; Number of populations compared to the urbanized area ol
Population density oy . (2023)
of administrative dong
ol EX SHx = TR0 A
Eijacéon 807 A ;me%bgfct)ftleiglggzld?gpﬂﬁtgns compared to the Seol
factors Esnployed poplarion density urbanized area of administrative dong (2021)
= APIA] B O D82 25 URIT 4
esolnale . ZhALA, . Seoul
Floating population density Number of average daily floating (inflow) population (2023)

compared to the urbanized area of administrative dong
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ook, Ao 7wl U 3, FFA, B T ) 9
A3t FYold, FAL oAk, NeEE, FRIT §
o] ZFHEIth 1a 2UFYL AL, ofFo|dFY, AdE
T 50| ZED, EARAFTU FAL AL, E3HEF A
A9 F8 AHL)E gt

ggog 1% -5 EAL dFsus AuA XY =2 7
E, 49 58 A7te g ARt s =AY 53
o Fa3% akold, T FTAHL 5 A=Y Azt
FoJ3t GRS v ATHaLSS: €], 2017; oG- 23T, 2019; i
et al., 2019). olol] thFuE AH|A Werl ARFIPER vlE+
S vl FFE FYUshr] A8l M= st 414
o2 WA AH|IA G WA AR 25 E ¥ 400m W Al
ZisEA o8 F&dtal, X|EH AH|A P AEpEY ey
E] ¥F3 500m W Al7HEA o2 AASHrHEEH -+ HA,
2015). 2|3 7180 FEAAS IR + A= E2 UEEH
+2 AAs9HVickerman, 2021). HF0% AH]A 2%}
=2 9L nE P75 Haof ot HkS W3] 3] o
58 A7t o2 Yiro] AME3} 18]a BlEE 53
o] §91 53 A)7hE wieR ARSIt Aol wet Ha 53
AZto] ©t27] EAGHIE- 0]4=71, 2017), B33 AlZto] A
i H5 53 ARGl o FFE v|AEA] Felstazt
T3kt

uiRlefog, QI AL AT YUk, 18T U, 45T
e P AT # B 539 dFolA v F8
gt 89102 225131 (Nass, 2006), FF o] ujet A= o}
& W7 fio] oz msof k(A A,
2020), I+ Wt 7 PFFE FUFTEAT dlojEHE AMESE
R, LEUTF Y= 7 PAFE 1§ A 5 ARESih
FRGE AT Yo} AR AlFEo] o) Fdhe Q179 Yet A
2 OE 932 v £ rkEY 9, 2021). vt 55 A
U g} ulwaly] 3] 45907 Yeg Waeg A3ttt
FE5UF Yu= MEA AgolF blojelE B8] 75319
i, BE 539 20239 119 YB¥TF 74 ol =2 ALl
ek,

3. Mg A &E

4 L2 A F 7RE Fsigiet, 1A, R
B1E S RS 2lskar, AP Hle2 T AEAY
o 54L& 2AsT vlE2 F9 HEE FUs] f3f 9%
R vl E U Al 45kl 57 BEEE =&AL
Bl5T 529 &% =2(0D) %S AldEstglt. viss =
29| OD @R2 AZAZ EAshs BE Hl52 32 tide
23193, E I Aassilet. 123 d g vl

A& Sl 1AF LB ol s s ALBIGiT E3L ODY
I S18l Yt A ol EF2 157 o ANE BHSIGAT
OD &4 98l F4Fd & =3 ol5F=2 A5k, 439
Ho| Zu}A(SHP)E AT W, Python, R-4.3.2, QGISE AME-
St

dRdE vlE B8 ASA9Y 54 £4E S8l 313
A& ARSI, TS5 HITE B8 Aee] 33 A7)
J8/42& Moran's I FHo.2 H715Hgic}, I 23} (& 3)3} 2]
ESH, 4l 4% 259 B2 T2 ZF 30 ol &
Ao WAt o|H3t T A7 AofshA] Y=
7%, "3E 43Pt ©3E 4= SHAnselin, 1988). w2HA]
AQueen) HAQ FWEAEE B3 U A1FHEE
AT AEA S A FAR R, FUAAEH (Spa-
tail Lag Model, SLM)2} 37k A% (Spatial Error Model,
SEM) 5 28 45 vlasto 2F 292 245t SIMS
4] (3)2 23, SEM 4] (4)2} ZtHWard and Gleditsch,
2018). Y714 ye E5HFAU vIT2 7Y T Aol s
sAAIEelaL, p= FZE A7) 319 viAEpolal, W 33t 7t
S| "ot Al A 4 84 T AW 52 YEY
B, &= $HE 02 AUEA 92 7S HER,

y‘::ﬁu+$§6+pW£y§+€i .................... (3)
9=y T EPFRXG TG croronrnstrantaann &)
V. 2423}

1. 7|=8SAES

& Q7oA AgE FERe 9 Sl Okt 712 SAIE
A3, 7|2 SAEA Ao (& 499 2ol 7 wsof dis)
Wat, Sk EEUAL Ak, A0S Al 5%
l HEE FUSH A AU EY, U5 IS Baak
= 19 77k 32 7HlE A0 2 e, ol FUSI A

H 3. Moran's | 21t
Table 3. Result of Moran's |

Variables Moran's |
HE2 Young adults 0.462 **

& RUSHXKE  Middleageadults  0.458 ™

Dependent Non- =

variables commute Senior adults 0.486 il
inflow index  oy4er adults 0.408 **

*p<0.1, #p<0.05, #*p<0.01
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Table 4. Results of descriptive analysis

Variables Mean Median S.D. Min. Max.
HiA (20~294])
Young adults (20-29 years old) 0.8 gz baa 020 202
e Z4 (30~49M))
BLHS 191035@ x4 Middle age adults (30-49 years old) 008 B Dia s 340
Dependent £
variables ﬁ%g@?ﬂ;@”ﬁm g (50~644) 107 109 016 043 156
Senior adults (50-64 years old) ' ) ) : :
L (65~79M)
Older adults (65-79 years old) 1,19 112 B 28 221
A
sz Bedsiertial 120 1.19 0.50 0.00 324
T
Density of Bt];iness 018 0.08 028 0.00 204
facility total
floor area Al
| 023 018 019 0.01 1.74
=AY Edle
Residential and commercial ~ 0.03 0.01 0.11 0.00 0.99
2L S3ic mixed use
Land use mix 7| A0 ojm BstE
Residential, commercialand  0.12 0.00 020 0.00 095
business mixed use
EX0IBEY
Land use Pl R EN Y
factors Essential facilities 451 392 2.69 007 17.34
POl Y& for living
POI density »
047.* A2 G 1.02 0.78 0.89 0.03 730
Leisure facilities
2 e 5
[
Bk 0.01 0.00 0.06 0.00 0.57
EalH A o
=gHis a3 0.00 0.00 0.00 0.00 0.03
Independent It Plaza
variables Parkdensity ~ —a) zg)
Neighborhood park 0.09 0.00 022 0.00 249
AT AT H
Urban natural park 018 0.00 0.55 0.00 531
HEWE AMH|A  HA
x|oj 2l BE 095 1.00 0.08 0.40 1.00
Density of
P public =5
us-SH5Y  ransportation gfﬁa 0.54 0.58 0.30 0.00 1.00
Transportation  service area Y
and travel
factors Lz
Road density 028 026 0.08 0.09 0.88
HISZ R S8 Al?t
Non-commute inflow travel time 8Ed6 8401 889 41,39 8647
e EE
Population density 32121 33050 106.55 412 61715
oL EN
e ngoln ol
F’opuiat{on Employed population density 153.45 98.68 15212 19.49 1,198.73
actors
OO ol
FEATEE . 56889 25406 51340 5029 190721
Floating population density
104 "=E28, HE9H H4S (2024)
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20 Fd3F} i Fo] vl vle2 Fo| AFEE A=At A
A CR e & 4= Ak, 183 BEUARE d30] 0.452
7P 2A YERRAL, The o2 kid5o] 0.202 A Yebsith
ole FAF 3ol ki @Bl vls) vlE2 T30l AT
He =7t 9F =] 2 vt

EHRSE EXol8 54, 28 5P B4, A+ E5HeE
st A58 A9E Wil FA A4 =7 B, R
& 5ol 7P Al UEbdal, REUAE 7P 2 AR Ued
o 85 EREE 0914 17199 3 7HE 4= e, A, 4
d EY=E 07 0.9971K19] @& 7HAAL 74, 3, 4R &
e 07 0957449 32 71l AL & < 3ok POL A
3 3% 945 AH 957t o7t Al UERCH S o2 e
stk 38 U FolMe A7 ZFE ] e EAREEHOI
7H w2 RS 7HE Ao2 yeigal, 330l 78 w2 Y
EE 7Hle 222 et diFns AHls A9 F Ha A
Hl& 2|99 Hagh2 0,408, A& W BE 3Tl B&
A2zt AgEte o2 vebyitt, SR, X3 Al A
o] 2332 0,002 A|3HH Au|27t BAG FPFo] S
< & 5 Qi B2 UEE Bgho] 0.28, EEHAH0.082 L
Bt IS BEOE MEAlY] EXste S99 B 53
AR 56,362 2.2 UERsTh, o= B3F 1 o5 Aloll ARt
WEFTE & 5 Qlrke Aol wlojE e fAZ A e F
3 glojElo] vl A =29 Ao2 ke AT E4 F <

5 MU HISZ RUSH X1 451 AES

T o] FHgk 321.21, 89T UEO] Ftgh 153.45,
F5UT Wi o] HAghe 568,892 etk AvkAgl ¢l Y
o f59T HiE AR e FE 7 AE ¥+ A,
F& el W o] Fgigto] AFQl QI W RTh A vehdtt,

2. AYCHE HIS2 S o =4

AP vlET S0l WFE= A9E 2RIs] 93 9%
R vl E2 FUE Aol Aol 57 B EE =S
i, 1 Aiks (E 5ok Ao e vl S8 AgEs
A2 F2 gzt fARE A Al FA4EN, By
T, ST 59 Aol vlEZ T AFTEA the AR 2
A=}, FES vEZ F9°] AFEe AGS S 7
A, St ofe e, A el AR EAEL, HlET
F0) ATHA W= A9 IS ¥R A5, B8
59 Aoz yeyth s vl $30] AeEE A9
= TET, YeET TO= UEYIL, BlF2 F30] AFHA
e A G2 diEi7E AR A9 E2 et 152 BlE
= Y0 AT X2 A5, B5T 528 UEHAL, ¥lF
= 0] FAFEA = A Y2 s vled $30l JeH
€ AGoE YeyTt o8 S AFER vl $H0] Al
2 OE AYoR AFEE AL AT 4 3, 53], s
EHASS A% BHEE A Yo vl F30] AFHe AL

Table 5. Administrative dongs with high and low non-commute inflow index by age groups

HIE2 FUSY X+

Non-commute inflow index

Category =
o8 571 BYS o9l 571 BHS
Top 5 administrative dongs Bottom 5 administrative dongs
02 HE Yeonnam-dong, Mapo-gu (3.02) =7 215 Dobong 1-dong, Dobong-gu (0.26)
HAZ OFES M E Seogyo-dong, Mapo-gu (2.96) M2 HQ3E Jangwi 3-dong, Seongbuk-gu (0.28)
Young &% 3YS Hwayang-dong, Gwangjin-gu (2.91) L=7 &4F Chang 4-dong, Dobong-gu (0.31)
adults SR 7|5 Hoegi-dong, Dongdaemun-gu (2.77) ZigT Y s liwonbon-dong, Gangnam-gu (0.32)
02T NS Seogang-dong, Mapo-gu (2.49) M=T A28 Jangwi 2-dong, Seongbuk-gu (0.34)
z4z &0ty A= Jamsil 2-dong, Songpa-gu (1.40) M2 HI3E Jangwi 3-dong, Seongbuk-gu (0.43)
Milt_kci)le 2451 0|EfR25 Itaewon 2-dong, Yongsan-gu (1.39) M= A25 Jangwi 2-dong, Seongbuk-gu (0.43)
e £nt31 ZHAI6E Jamsil 6-dong, Songpa-gu (1.39) =5 215 Dobong 1-dong, Dobong-gu (0.45)
agults 4031 ZHAI3E Jamsil 3-dong, Songpa-gu (1.38) Z27 &£212F Sungin 2-dong, Jongno-gu (0.49)
2471 Bh3l24E Banghwa 2-dong, Gangseo-gu (1.34) E87 #4& Chang 4-dong, Dobong-qu (0.55)
T2 F24F Guro 4-dong, Guro-gu (1.56) 0fET HHS Yeonnam-dong, Mapo-gu (0.43)
A= ASIZT thE 25 Daelim 2-dong, Yeongdeungpo-gu (1.55) 02 MiE Seogyo-dong, Mapo-gu (0.46)
Senior  E27 HAS Pyeongchang-dong, Jongno-gu (1.45) MEZT M417125 Seongsu 1-ga 2-dong, Seongdong-gu (0.58)
adults  @SZF (35 Daelim 3-dong, Yeongdeungpo-gu (1.44) MET M41713F Seongsu 1-ga 3-dong, Seongdong-gu (0.59)
=85 =435 Doksan 3-dong, Geumcheon-gu (1.43) LT 3l2ks Hwayang-dong, Gwangjin-gu (0.59)
M2 AR|3E Jangwi 3-dong, Seongbuk-gu (2.21) 0FES HESE Yeonnam-dong, Mapo-gu (0.26)
L= M2 AR|2E Jangwi 2-dong, Seongbuk-gu (2.07) OFES MiE Seogyo-dong, Mapo-gu (0.32)
Older L&+ =81& Dobong 1-dong, Dobong-gu (2.01) 247 0[Ef# 15 Itaewon 1-dong, Yongsan-gu (0.36)
adults &2 £212F Sungin 2-dong, Jongno-gu (1.88) &27 §|8ts Hyehwa-dong, Jongno-gu (0.41)

EUET F22|E Cheongnyangni-dong, Dongdaemun-gu (1.82) &4 0JEfR 25 Itaewon 2-dong, Yongsan-gu (0.42)
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Figure 2. Non-commute travel OD visualization results by age groups

2 e
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She A4S BT 4 QML 19| AR TR 245 ©AE ofF
I FY0] $718hks Ae & & ok A 54 A9
2 fse AL £ o el S, Ao, Aed
Shil 5ol AR Higrt A9 AL & 4 ok TS §Y
A A A4, AL, 7hgd TR0l fdo] B2 Ao EAE
At S U2 EARIEE0] f1A5k Al oA
Ao 29| o]Fo] BiL, oA AEAZ B33 ol Fo] A
7t 2 AgET At AR 22 A& & <

3. HECHE BISZ 7S BSEXIY 54 =4

TUBFEAE B3] HlE2 S8 ATAY SE &

106 "REA, H59H MBS (2024)

A37] 18l = 7HA) 3713 A = (SEM, SLM)2) HFEs B}
a9k, 11 A, (& 6)3F o] =EEYT, BE A 2y
A AIC, BIC #to] 2% 27 =& FAAEFHSIM)-S 9%
291 20| FF2 o= Ag3igt

2628 M3
Table 6. Model's goodness of fit
HI 82 FUS¥ X+
Non-commute inflow index
Category
gug B8 gus  cug
Young age Senior Older
Spatial Lag AIC 4719 -60774 -707.05 -116.18
Model
(SLM) BIC 22042  -42550 -52481 66.05
Spatial Error AIC ~ 67.16 -606.62 -70073 -110.65
Model
(SEM) BIC 24940 -42439 -51849 7159
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Z 19 99 1§49 v ¥ AFAY §4E &4
o 4719] Bo| =EEoH, I A= (& DY 2L, T
IS (& 8} 7ol Aestgich. WA, S EAFAA
%*(Variance Inflation Factor, VIF)7} 2% 7 ojuko 2 w2y
o] S| A4 A7 el2-& skt

A9 v Fol YFEHE NGt fofdt e 34
£ 7H= EX|o]§ §42 Y B Al U, Q7 A HE
2 EA4ESIT v, A7 4 Ay dEE Bk, FA-4
Y T, F U, 2T E, AT Bee 2
TS BAE 7= Aoz BMEGch nE-FH EH 8
AN BlEE FUEH A FoF F(HY TAE 7=
Aoz EAEGN, B2 Uk Foit 29 BAE 7HAe
Aoz BAE A 54 2UoA 8T U= 723
=) BAE 7Hl= A2 EA =

F93Y vlg2 3H0) AFHE= A9 §A4L vh37 4,
EXx|o]g EA4 a4 FAet U470 Ald dHA W, FA-
A 45 EJE, of7F Al FEE Fof FHY IAE
7= ALR EAEC v, =444 SRt A g4
A U, EARAEE Bt S BAE TR Ao &
AEqlct, wF- 3 54 224 Fo3 M= gl A=
FEAE A, QT B4 810X F-5UT Pt FF HHY
BAE 7= A2 EHEIAL, F e Rt 309 &
AE 7= Aoz BEAESIH

a3 vlg2 3] AFEE A9 542 v 24t
Exol§ 54 804 F SAAEEHY U 7o
FHH)Q FAE 7RI, A7 del fo3 ()9 IAE
7Hic, 3F -5 54 8994 HgE U H Al fre
320 BAE 7 AR BAE AT 54 8219
A AGRIF W F23E K+ #AE 7= A2 £4]
=i

=d39 vlg2 F380] AFEes A9e SAL vh3at Zr
Ex]ol-§ 54 QoA FA -4 Ejtke, F =ARETH
o] Ye Fo3 F(HY BAE 7L, 7 A HEe &
()Y BAE 7= AR EAE, 25 54 a9
A A)HE AelA At £ 2 e §-o% Ko #AE 7+
A3, vEE U A 9% () BAE 7 A
o2 AR QI B4 2QloA T YEE Feljt H+)
o] FAE 73, FEQUT et fo%t ()Y BAE 7HA]
= A0 FAESIH

24 498 S8l 99 A5E= vs L T AN &
3& vlash o2} 2k, WA, EXolg 54 QoA Fd
2 AT A Al WETt w2 AT FAG A e
7t 2 Ao vl T30 YHER d= Aoz EA4ES
o}, ¥H, U5 FA AT A5 Al YTt w2 AL

2 5 590] IFEE Aoz ENEQY w3t FUEe
FA-AY THEEG A - 49 45 ST w2 Ages
vl 530) AFEs ALE EAEI F9Y d¥d= 3
dsa o2, g5 Aol dRE AU, BE AJHY EF
7t & Mg £ B4R v S0 AFEE G+ 3
o} 3H, @S2 A4 TRt =2 A B2 5
o] FFEE Aoz EALI 12 AFA] QAT F2
B2 B3o] o]Fojral FH 15K ol5YQ017) A+
ST Ho R MY = Qi) B A FA=7IE 9+ 2
ol A Yo7t i Z-0] vl 538 Fefof gt v S FAIsH €
Ago] 7Fs3lt, ol AFA U] vle &Y #2E F
EAE 5= e 4 309 A7 =3 viE 2 Bl T4
k= Aol

HIEZ 850l 7Fedt Al WET} 52 A Gl HEFY v
B2 3] AF5He A2 B 181 FdS E3
of7b Alde] Urt w2 Xgog ulFE 3ol JFHUL
i3] dik= od AT Antet YAFHIALSS 2, 2017),
Y & 229X AdeT @S vlE 32 B
EAREEHE Yert w2 XOE HAFE S AR, A&
Al Yol gL F2F F21-2-3-4715, ARE, 95 5 =4
off YA, EAAGFELS F2TF 4, A48T HE, =Y
T 9A% 5 AEA AdFAGA F8 AH Lol YAIFE vHE,
432 37, 29 7Y EAAGTEY UET 2 2o 8
vl 530) AFEA ¢har, F9S B3 EAAAE Y Wert
2 o] vlF B0l AFEA Y= Aoz EAHY. o
£ o] AR A HoflA el BFE T AE Eoln
(4% 2, 2023), Yol AAF Aol 13N 7Y THF
o] Wrh= =7 - 01314 (2015)2] A At} Weto] YA|jt,
£ A= 718 dtelA 8 vobrl, 399 AR 138 ol
BA4351 A7t S71ErE =4 W B Ee WM,
A, B3 F AEA Ui F 4] AT Qo HFE 53
o] AFEL UF3t.

tZog uE- -5 54 29 A e 2o, i3
R|51E ABlA A YEZF 2 XOR g T30 AFEHE
Ao 2 FAH, o= FlellA 654 ol 1AL EAIHE
g 52 o8 ¢ glenr A3HE AulA A 4Ert w2
Aol i3] vl o] YFHE AR UHEHH, ol
155 2(2017) Aot YAk Aatolrt, 7MY H2AE
BRI 4= ke B2 UEE 2359 HIF 30| AFEHE= A
At F-olgt H+HQ TAE 7 A2 BAEAL, S
2 Rt Aupr} eyttt oo ARzt 125 A7 A
<Ao] Bl 530l F8% 84S G 4 Aok HIEE 74
T A2 AR ERE AR O E BAE A FoE BAE

et U5 HET 7UTH Aol 7] A gd= vlg
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sheel

H 7. 375 HEMEZAAZE) Z0F  Table 7. Results of spatial regression analysis (spatial lag model)
HIEZ FUSH x|+

Non-commute inflow index

Variables HU5(20~29) SU5(30~49) IAS(50~64) H=(65~79) VIF
Young adults Middle age adults  Senior adults Older adults
Coef. z Coef. z Coef. z Coef. z
x
HE= Eg;idential -0.037 -086 0069** 294 -0.020 111 -0.039 -1.09 380
A U oo
Density of Bt];iness -0168* -176 0085** 203 -0034 063 0021 028 501
facility total
floor area Comariii -0161* -170 0.058 133 0032 081 -0022 -028 268
FH - SRl
ngﬁﬁgﬁé?éf‘;?xed 0326** 281 -0123™ 230 0055 114 0343** 358 139
8T Siic use
Land use mix 37| A9 Y2 Sl
Ex0|2 Residential | 0004 004 0087* 169 -0085 -121 0066 072 420
54 business mixed use
Land use JUEETPYPE
faictats cxog i Essential faciliies ~ 0020 ** 314 -0013** 313 0001 026 0002 028 491
= for livi
POI density 0? ;pf&?
Leisureafacilities 0246 ™ 854 0036 278 -0088™ 757 -0112™* -482 497
zZ fare s
Eﬁegide Park -0.146 -063 -0094 089 07132 140 0.083 044 132
I 5t Yook 1 b ik ok
29 alc Dlaza 24 964 322 -5240 146 82956 260 14710 230 137
Park densi a2z
b ﬁé?gfl;ﬁt')rhood park -0112* -199 0022 085 0017 074 0021 045 127
E_' el
Gﬁgﬁf‘fmi park -0040* -166 -0033** 208 0020** 202 0042 210 142
=0E MHlA  HA
;Higﬂn—%kl I I;lu_s 0.029 019 -0071 098 -0.010 016 0103 080 144
b
i e Den. of public XlsH
£S-SB _',Ci transportation Sob : 0.018 038 -0033 -1.60 -0.032 -161 0077* 197 1656
Transportalion service area uBway
and travel coac
factors RoadEc-iJ;nsity -0306* -170 -0.087 -1.04 -0.020 -026 0364 245 159
E 1 o0| E3 2t
ﬂgﬂ;gn:lm%iﬁéﬁowtravei time 0.013* 574 0.000 038 -0003** -371 -0005™* 277 313
0 ol
Sﬁ)uai?tion density -0.000 -0.87 -0000* -190 0.000 066 0.000* 193 562
?-l'?' "E‘é-’l ngo|l1ale
Population Eﬂ? "I'O eEd BT -0.000* -1.87 0000 072 0000* 178 -0.000 -0.18 6.10
factors = EDI ymf P y
Hc%atﬁfg?:pulation density 0.000 154 0000* 226 -0.000 -160 -0.000* 222 362
57 00710 014 -0066* -182 0023 072 0062 096 197
A& TEA Gangdong-gu ' ' : : ' : ' ' :
EAHR P
o2 2447 g=7 0.070 083 -0116™* 276 0.049 137 0060 085 174
Control Seoul ‘G’ Gangbuk-gu
variable (ref (skip)
Gangnam-gu) HT ok *
Gwanak-gu 0295 3056 -0033 072 -0067 -1.70 -0074 -093 359
Constant -0.426 * 0.694 *** 1.005 ** 0.872 **
2 (ho) 0367 ™ 0332 ™ 0368 ™ 0358 =
Num. obs. 424 424 424 424
AIC 4719 -607 74 -707.05 -116.18
Log likelihood 21.41 34887 39853 103.09

*p<0.1 ;% p<0.05 ; **p<0.01
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Table 8. Comprehensive results of analysis of characteristics of non-commuting inflow concentrated areas

H|S2 S8 xl»
Non-commute inflow index
Variables
HA£(20~29) FUE(30~49) IIS(50~64) LHE(65~79)
Young adults Middle age adults  Senior adults  Older adults
) = 4 ok - =
=2 Residential
L T
Density of Bl];iness = TR - +
facility total
floor area Ao s q g ~
Commercial
- e 2R
Residential and TR = + + Tk
2c 53¢ commercial mixed use
Land use mix  z54. a0t ofa S8
Residential, commercial + o - -
Exj0|2 £ and business mixed use
Land use et ma Al
factors Essential facilities ok i - +
POI 2= for living
POI density
o7} Al e . i e
Leisure facilities
7 e §
[ = =
Riverside Park ¥ ¥
%;g _ dokk = 4 Hk 4 **
zeale Plaza
Park density EE.' zg . N . 3
Neighborhood park
AR o i i 4
Urban natural park
HEUE MHlA  HA " _ - -
X ale Bus
Density of
3 public XI5k
EESE 7 o
%O s¥5d transportation - gybyay + - B o
ransportation  garice area
and travel
factors czac % - o Lowk
Road density
HIEZ 991 S5 AR! e . s e
Non-commute inflow travel time
ol s . s i -,
Population density
oI EN
S 187 U _x * -
g;;;g:astion Employed population density - *
FEot e 3 + X - A

Floating population density

*p<0.1, #p<0.05, #4p<0.01

Bo] WFHE A= F71HUT, PUST =UFS M)
At et ol AR R4S BATI] 205
£2 59 B2 39S i,

upquro 2, Q1 54 20l Av thadt 2, AT Wt

2 AGYrE 2159 HlEE S0 AFTHIL, FE59 ¥

22 e A3 Pt Ao £EEQ. v, $5AT
WEl o7 wEel vhe] Aok} vekith, $597 Wt
2 X|USS w20 vET B AFEA Aot Y
2o B2 FYL WFHE Aoz BAEYT ok 2
BgsiE SolH QLS 91del diet M7t AHseEA
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12 31U A= a2 AR diel B3 BlE2 ¥l AT
2] ohe A o= AT &= Tk

V.

Y
T

E A7 dEdE E 2 539 e mepsial, vl
o B0 FFEHE A9 EAL 243190 8 £4 A
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W7|Roke HB 2 BA9 £48 FFAAE + Y= B
3} A4, tlE 59 Ut uj32 53] Fa% Ao B4y
gict. ool T A Aol AFAA EX|o]g WMyt of
Yzl POISH 22 A4 dlolEE &838k= Zlo] Yadhe At
i},

A, Q97 22 A 1H 32 PRGN, FR
B, NE284, A8 59 BT ALY 32 AHb)el
AR EARAF LR BBt Tl HFHE AL 1l
atodct, 5] ARUE Y3t A7 BF Bl B4 Yol 2=
stk #A17F COVID-19 9] o]Fof Fegxic}, i
ARl & FIE PRI 22 Aol 2 d’l FelA
of7b AlZRE Blickar geiA ot uleha] Bl 8% 3100
BEsE 07 AW ZAIUNA AFA] Q12ol FH U TR}
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g 1E AAHR] HiFREoRE FET 4 e Y HE¥ 7]
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