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Abstract

This study analyzes the impact of streetscape characteristics on the floating population of alley commercial districts in
Seoul and provides policy implications for their revitalization. Urban vitality is a key factor in assessing people’s satisfaction
and quality of life within urban areas and is closely related to commercial districts. Research interest in alley commercial
districts has grown as experiential value becomes increasingly central to their vitality. Streetscape characteristics play a
critical role in producing it, shaping the unique atmosphere of each district and attracting visitors. This study examines the
influence of streetscape characteristics on floating population in 2019 and 2024, before and after the COVID-19 pandemic.
Street View Images(SVI) were collected and analyzed using semantic segmentation to quantitatively assess changes in
streetscape. Additionally, Social media posts were crawled and counted to track trends in commercial district popularity,
operationalized as media influence. Average floating population data was used to measure pedestrian flow. Socio-
economic indicators are included to evaluate their impact on floating population. The findings reveal that pedestrian flow
polarization among districts intensified from 2019 to 2024, and that the effect of streetscape characteristics on visitor
inflow differed before and after the COVID-19 pandemic. Furthermore, the study emphasizes the importance of promptly
identifying evolving streetscape features, such as public transportation access, business types, and streetscape design to
support the sustainability of commercial districts. Media influence was also found to affect floating population, and small-
scale businesses in residential areas contributed to increased floating population and economic activity, while also posing
potential risks of gentrification. This study contributes to existing research by incorporating computer vision techniques
for a quantitative analysis of commercial districts, going beyond traditional indicators such as sales revenue and store
counts. The findings provide valuable insights for sustainable urban planning, commercial district revitalization, and policy
development.
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Figure 1. Alley commercial districts in Seoul, Korea
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STEP1. Road Segment Delineation in Seoul

Figure 2. Process of collecting KRV data
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Figure 4. Example of semantic segmentation results (left: original image; center: segmentation mask; right: overlay)
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Keyword Construction for Naver Blog Crawling
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Figure 5. Preprocessing workflow for Naver blog crawling
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Table 1. Variable descriptions and data sources

Variable Description Source
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Dependent s Average number of daily visitors per alley commercial Seoul Open Data
variable 9 Y 9 Pop district (persons) (2019, 2024)
=x|H|g B LS HIS+H7 E HIS(%)
Greenness prop. Average tree proportion+Average grass proportion (%)
2PAZ I 712 O[0|X| i £ A2 F L2 HIS(%)
Small-scale plant prop. Average pixel proportion of plants in street view images (%)
— 712 0|0I| LY XIJo| TR T HIB(%) -
Awning prop. ﬁ:erage pixel proportion of awnings in street view images
U 712 0|0lx| Uj A8 ZHto] B3 2l bi2 (%)
i Average pixel proportion of small signboards in street
J2HUE Sl STk pep. view images (%) Kakao Street
Streetscape N N . . View Image
characteristics 7|2 A4S H|8 712 0'.‘]'“ LH.H'ﬂxL 25_7_.@;,‘-2—/1&{119] S22 8l(%) (2019, 2024)
Street amenities prop Combined pixel proportion of bench, sculptures and
- fountains in street view images (%)
[FOERT) (%E’ He HI%"’%E’ HA HI%}/%E‘ EZ2HE )
Wil taiic (Average sidewalk proportion+Average fence proportion)/
y Average road proportion
(B S HIS+EHF LR HI8)/(BF B HIg+ 7 HA HIg+
N2 i ‘ .
SR mh e (Average building proportion+Average tree proportion)/
(Average sidewalk proportion+Average fence
proportion+Average road proportion)
HE2 =y B3 718 50| 22447 U B 242 50|(m) Vi
Building Average building Average building height within the alley commercial (2019, 2024)
characteristics  height district (m) '
Sajua SEAEA tHofa 4 =54 U 500m HIH L CHS0| CHO{A 7H
adeh-ez\dent Number of bike Number of bike stations within a 500 m buffer from each A2 Z2I0|0|EE%E
g Fl))I stations alley commercial district Seoul Open Data
variable s — ST — o (2019, 2024)
uE 2y XlerE 9 242 =54 SHEUNM 22 KeFEH7IK| 2 2T 2742 (m)
Transportation  Distance to nearest Straight-line distance from the alley commercial district
accessibility subway station center to the nearest subway station (m) Zago ZE
— 2207 912 500m HH U AR DA
Nombier of bis stons Number of bus stops within a 500 m buffer from each 2019, 2024
P alley commercial district ( i )
A0 4
- 0HY FIE It
E““.‘ber ar e Number of retail businesses
usinesses
289 4 o
: DY HI Il
E U“Fber arexuesYen Number of education businesses
usinesses
g4 4 5
5 SAY I Il
Myt of iuad Number of food service businesses AARTO| A&
AHEM businesses ;-%%.:_}
Commercialarea pigroffoatof4  PEo7hRY HE i SBDC
characteristics

122 "B, He1H MAS (2026)

Number of tourism &

Number of tourism, leisure, and entertainment

leisure businesses businesses
o2ef 4
o oEeHE R
N““.‘ber of medical Number of medical institutions
businesses
280] 4
Number of 2810 M Jjja
accommodation Number of accommodation businesses
businesses

(2019, 2024)

Ct2 HO| R0 AHi&(Continue on next page)
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Variable Description Source
dH Ed a0 |X Bl TEA U RR B 4 Cb) ZHRIOIX J4- HIB (%) PR IR
Commercial area Franchis_e = Proportion of franchises among total businesses inthe ~ Seoul Open Data
characteristics Prop. alley commercial district (%) (2019, 2024)
FR UAAL(RSAM, 28, HH, o=, sful, Wby, fHOPY, 5,
gausx  SAAMER SHARY) 7 HeHREo|Efy
Hinterland Number of attraction ~ Number of major attraction facilities (government offices, Seoul Open Data
facilities banks, hospitals, pharmacies, schools, department stores, (2019, 2024)
supermarkets, theaters, accommodations)
=SS U SYXIS HE H2(%)
S (é:!‘ﬂxl‘l‘l Hlél it Proportion of commercial areas within alley commercial
Independent ommercial land prop. i icve %)
variable
EX0I8 &Y o ST U YF X THA HIZ(%)
AT XS vl= : ; i ; V-World
Land use B hese b Proportion of business land within alley commercial (2019, 2024)
characteristics PrOP- districts (%) ;
e =SS U =] X% HA HIZ(%)
=X Hlg - B -
Green space pro Proportion of green space within alley commercial
PacePIoR-— gistricts (%)
alclof sty Yo EEa M  dloH 221 38AUS S5l ATE =M T AT 5 N
wechios infliiagice = Number of Naver blog mentions per alley commercial Selfcollected
Naver blog mentions  district name (2025)

ek, 7H29] AAeE Q4= HaPAte] Ae A et HAgt
B3 e AlFsi, A HEAe A7 Al HE QA
SRR T v]AE AR A HMa et al., 2021).
27 AE Hl&2Z AEA A= 7H2H SR A W At 4
A A& AGA LR 3L (M5 EA, 2015), HE-
BE F a7tE A 2471 55U v)AE 93 wefs|
3l =3k

7k2 o 942 A HlE(Awning prop.)Z 4% 7
Hl-&{(Small signboard prop.)& 27485t A& YHoE
A€ 712 o a4 A A7 oju|x|E FAJsh &=
YA 0] THolRS: 2, 2007). Ao W Ak 9 u]F]
715 ke 712 o 948 H3ATL A 7IRE olF
oo ARz QIA|Eh= AE Y YA 291718 WSt
= AFolr}, EZE, MRS APAAY EAE dEl= AlAE &
a2 WHEAO FHE QAo I vlFt), ADE20K HlolHAl
< 9H 22y iy 7HEY 559 408 FEe 4%
o] F= QAE=d|, ol2fdt 4% HHS Y 7R BIE =
ol AZ sHAINE HedtA WHE AS 72 EE Afeh=
Q9lo2E 228} 4= 9)7] HhEof|(Kim and Park, 2020) 42
A8t

7F2 A14&E HI& (Street amenities prop. ) HIX], 2ZH,
i 22 HagAte] FA4] - ulF AEE AlFslal 7= Ftel
Ao g FEshe 2422 9, 2021), 71287 ] A3
S48 Wk

upRjato g W3l Holg a4 % B vl&(Walkway ratio)
I} A2 Do = (Visual enclosure)E A48t B2 2
ZF 37k din] 23} H-8 F7he] AiE vlg=, 2] £

£ 39l 23 HoAHE vrgste A2 I A oty ¢,
221) WeE AL B 47 N2 Weui Asee
3 olola] W 4% sk 5 240 A YA B vig=
AR (Ma et al,, 2021; Kim et al,, 2026), H3J7}2] =i=0]
AZ(eye-level)olAl QA== 3714 Woj =& WHggict, of
= ZEAEA £opollA 712 330l 2R os SRR HES
Sk o2 BEHHEwing and Handy, 2009; Ki et
al., 2023). A1ZH3] de= HaRtelA Aeld gt 712
7t g =S o AE W AR HES FEske 2l
Z BIE51 gl

o2t 771l 71= A M= SVIE L83l oJu|E3 £ 7]
He 8 =S5t AR Y A A2 od A B4
Mg-2 ADE2OK 22 % 450} hejol sjgeis 24 4ol
T A g4 2 Ye HIEE ASSd 27 A He
Alg S99 94 45 A g 2 U HlEE SS9
o &9 e A eRle2 4 g g2 Qa5
A LA 2 Use HIEE 4S50t 7I2 AldE Ble2 WX,
27V, &5d 29429 g4 v gA = AMEstgc oA
S8 AZA Ues A% UF 42y g vje dE B
E, Hx =2 40 f4 vl OB Use gl g 4HE3IRl
o, 7l2 749 Al4Z e J=E el B2 He
o} gA 1A vlgo] P2 T2 A HIZE e FHo8 4HEs)
Fon, 2 7t o] Bz} -8 F7H A3 vlgolr,

A&E §4L V-worldolA AF3H= GIS A= T JEE
2-gsto] TEAE W Bt A2 #2012 Asieih uF A2
e AsH, 33ARAA, HAAFE B Mg AR
FAACE, xsPdy gAY M 4 TEAE SHHCE
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R I e il e s ol K B L s g e = e s SR
TESE W HAATE et 33ARA dolx e 5
A Y9E 500m HHE Sfo] HAFFH et uhgo] Hjof
& 78 Ak

Al L 2T ANBRATTENA AFsh= 714 A
B go[elg &gson, AR dFd 7H e A
o A A 9 249, i, W0k 2=l 9=
Y, WY, SHUCE LRIk, R, Aol meEh ZfiRje]=
Bl &0] &7l viAE o FA A 9 B S5t &
TollA M2 AT WA= w2 YAEE VIS
2 RS 7Y 5 QA A W A4S 9EE ASAA
A3 NS A 7Hs A Tk ZRA0| = B &2 Al
gulolEFRlA AlFhe AEA] AEEA AH|A(HEA
) dlojelofA 3SIEL A HE = ] ZHR|= e v
&2 ARSI,

Al HiFAE 54 oA ARES Eotecle 93
= A AL s, FEAEL A4 vjFA o] L2 Bt
@AA, 2021). webA 2 AolAe A& 1 HlolE B
A Ao AEAl AEEAAEIAREAAE-FEEEA)
oElE Z-&3le] THAH B uiFAe] YA =5 HdTh
' dlolels STEAE Y92 RE 200m HH ol 9=
e A viFA= Aolsh, Aut- ol71(2024)9] BtolA
E A HFAE A BAZFE 200m o AHo= FUs)
Al g eJstal glof ol& arfste] Asigiet. AAAdolle BE
A, 238, Y89, o=, S, Wiy, ool S, SYAEE
EJsIH, 2 Ae AUEE A5t AL 2 S8

EA|ol S4& WHgs7] 918 V-world2] EA] £4 A&
E 59 U U AUAA v, GF A v, SA] 8EE
st 449 g2 S54E W 4 =AY WAL 35
Y HAHOE Uw e HEEE st ARSIt ol
F7 A ulg2 oEEAlAdol ot RisollA A8kt

oo g, vlojH 21 4 dF s el 221 A
3 AUS iR S 4 EEAE Yo SR A B
A & S8 ol A2 TRAUE WEshe AvRE
o] £4¢ E2IE T AR F/E Lo (A,
2018), ©I& B3 £22 n|to] AF F=7t FEAT FS
FEAIE Holt

5 24 29

& A7 A AR 248 3 A e et
A A A7) EE ol F=A HESHAH. A A A
T A £40] ol 7 &4 e AT Zavk ekF

FAF- 24, 2019). ©19ll Global Moran’s 12} Local Indicator

124 TBE75, He1H MAZ (2026)

of Spatial Association(LISA) 24& 53 f-52+<] 3714
A7) e 915l o H, GeoDA 21302 2H83519ict,

40 oA, A BAF AYst7] flste] 33 7HEA ¥
g(Spatial Weight Matrix, W) 273I5it), ol 4 &

E FAR Aor, TRYAS A EE - A ¥
Fdo| EAst7] WiZel, A 7FeAE ARSIt dAAR =
AP ATE st 23 715 A2l 800mE AAFIUCHAE
B4, 2023).

ol& Higez Tt AT £ 45F wost| fiste
WA, Global Moran's I A|<~& AF&31THA] (1)).

”ZZ“’:}' (2;— E)(xj -z)

= 4y

Moran's =

Moran's Ii= 34 H 7% #8577 37H8 27| 4848 71
FeA e = Sl ARE, -1994] 17179 3 71, o]
o, S92 32 A2 2 Fho] A £ v, ¥+)
o] gk ARt grol A4l U2 YEdtHAnselin, 2019).
o4 AF22E 999 permutations 53 p-values Al4t5}
Kt

tho s TEA Y §4 A 284S Helsl 759
T 44 AYo] yehli= 293 ajolE LA} LISA #4& 2
Yagict, afg gkl il AR s -5 Bok 2
o] +3& FAdskar 9loH, High-High(HH) 3, sid A
o] F-52AF7H A A A Qe AL 72, Low-Low(lL) &
oI}, E3, High-Low(HL)«= g A9 gk AT 9
Ago] W veh= fHolw, upx|uto. 2 Low-High(LH)
£ T 4HY g SR FH A o] & o Yehs 4
ojt}, £ A= o] 7[Rk 2 [ISA HIE A|Z3)8te], 2019
20249 F-59U0) 7] BEE Bl 2459

up|gto 2 Ao FhelARPS dAstgon, ojd F
7t 53k a1eshA] ¢ 4vt AF 39 2H(Ordinary Least
Squares, OLS)2} @7, 37k A2} 23 (Spatial Lag Model, SLM)
I+ F7t 2+ 2F(Spatial Error Model, SEM) H] a8} gict,

T AAL B FEus7E FUHE R AR OESe HS
WIS B85l A A4S WYths Yo,
Rho(p) gto] F28 ¢ F5W49] 3713 A7)l EAT
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& 9vIRieh(4] (2).

y=pW, +zB+e @)

B 22 B2 2] FHA] FHY0) THL Fol &4
FollA FA 28 QEH] e 2AES AlofsiFe Y
oJtHA (3)). ol Lambda(d) 3ol EAHCE FolF 3¢ 2
A49] FHA Ap71d0] XS vl

v=zB+m p=AWp+e 3)

EH 247

1251 zF B ¥of| tf] Akaike Information Criterion(AIC)
7} Pseudo R*E 515, Pseudo R 239 AYEE ou)
5tof, glo] EE&r& AYEo| L5 9uidtt). 2y A3}
5 Uehli= AICE 4ol $35 2Fo| APsirial siAd
4 3L, Log-Likelihood #o] %255 ol 20| 34
HE YoRich, B ds AIC7T B2 28E FFY nyos
A8t

E AT 4 ARE ZEAE 45U 371 228 F A
A BE 5% 71EE A3t Al4ssiglc 20199 2
FE5UTE B Ao 7577 52 AL B 4 9o,
F2 AN GAEL 5FLE YENTHIY 6). dRAHoR
Wele2(50,350), TS 49(53,214%), AR (41,165
H)o] $-5 A7 AL FaFgR Y 5H(3,694'F), ‘iAot
£(4,080%)', ‘M779(2,128%) 59 AHS d¥F 45Ut
5,000 o5t

end

Frniting Peguiation (010, parsers) 201 9
400006500 EHBE TH
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Figure 6. Floating population in alley commercial districts

2024 FEAE -89 BEE 2RIgH A3t HRkAel 7k
B ajE-2 201992} FARHA Yebdth 218y 0~5,000%8

7ol fga= A 4271 20194 39171014 2024\ 434712 437]]
S7FH9em, 5,000~10,000% ZH2 10,000~20,0007 -7F
oAM= Al 7F &% ZAskgich, ¥hAE 40,0007 o)A ko]l
B Feh= A H =20194 16710 4] 2024 10712 S1 ST

201997} 20243-& H|uEHH B0 A FFAE, FA
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Ho| Rafjolas 25T E25Y 14, $4e] $A &
2 U7t ZAYSE FIE 4= ok v, vz g
T7)(58,4098) 2 5= 79(64,40578)-2 2024 %= 40,000
3 oS FAI8IY F7kstelaL, 23T B39 7(40,090%)
3} 7}5ro] ForhE]e] 4¥(43,407)2 AEA 40,000 o)Ak
Froz gt AT FAFnY 59(7,848%)3 =2
2| Ao UHERE-(6,679)E 5,000~10,000% F7HO2 AR
3= WitkE 29

o1 20197} 2024\ 0|4 AEEE F-FQU M3} oFdo]
o yeptes, £4 Agoze] 353 o 2|9
a7t TN e B9 ol Wy9e] JFo] BE ZE
Aol FLHA 2R3t o] ot PR Ao R e
wat, 7 Ado| BRet 7123 5449 Ajol7t of#gt Wzl
FEE vHE 7HsAgo] st olof & AFE ojF oA 7=
3 BT A5 71 TAE SAEA S B3 AFeal.

2. SRl 2N

1) Global Moran’s | &4
FEelte] B A1 B4 A3 20199 Moran's 18
2 0.144(p <0.00)Z ¥+ ¥4 A7|FTE Rol= AL

Legend
I i~ HightHi) (54
[ High-LawiHL} (18]
N Lo LowdLL (75)
I Low-HighlLH} {46)
Mot Significant (B3}

2019

Sungshin Women's University area

2HI8k3rt, 2024199) Moran's I8 0.129(p <0.001)£, 2019
Ak Zh2 ZASIEAE, 3] ) B A7
Byt ol #eY o]F {5 FHH 24 Aee vk
FIE ARG, FEUTe] T AFH A= A8 fAE
U AARRITE, weba] B ks LISARAE B3 f-5U+
9| 23 jE& vefsqich.

2) LISA 24

Fatol gk LISA 24 4%, 3o R F3lg #3E
H3rk 20199 HH A 92 % 647 AHHCE, 3115 55 44
T A A9 E45 A 4ol S AN €A 4
= ckad 7). 37 A¥L 507 2 4EE0 A2 A
Aol Ut e FAAFE Qojgich ¥, 1L X192 7970
FHECE AEA Aol 24 £28 B ol i A4
o] FARET o] A1 QI X E-FARE AR A
£ Ho|al 5 oujgit), &, Wey o], TEAA F5UF
7t Y7 Aol A= o] 3lo] A4 7] FHA EF ol EAF
< 9ujgitt,

20249 F-5279 T g4 HH 4 67712 20199
Hr} AZ Z713gich 53] 201990 HH A ¥ol9d Edt
Alold] A& F4HCE HH A o] o= SE| gt o]

Legend
I High-HighiHH) 67}
I High-LewdHL) {17)
I o Lowll L) 7T
I Low-HighiLH) (48
Hiat Significant {881)

2024
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_l'_‘_._
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Figure 7. Spatial cluster changes in commercial vitality based on LISA results
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£ Wy o], FEAH] B A fad -t FFEE
@o] A13H=EI%lct, B, 201990 HH 7o) 313 A4
(B 5% ddellA 202439 LH A Fo] AEA B= et
ol T 2 fEdE sk i A 45Ut
oA 3] ot FtAFo] ofshE| Al 91S-E uljit,

o] Qojl = S<Fat AYEF Y= 2019197 202400 B4
3 "] AR AL RIS ol WY AFE I
A Q3 2 FH0] A&HQ WE =2F BYSE uigic, vt
O 2 2019995k= LL Aol W8l Ad A 9o] 2024\ dofli= 1
of AEA HL o] Veh = 2L H3dtt, ol 3HA {5+
7F 22 A1 FRoA 5 AR Go] AEA FAE A

FYsh, Wy AFE FEAEY] 3 f8Ql HEE
YR FHo R HFo] At Al f5el7 2 A4
FHol] §-5e0 AA o] AEAl BAE FEUF X
Z7} HSPsIIS-& AR

3.7l& SH 24

2019997 20249 71 A4 £4 A (& 2)¢ 2k WA,
20194 71 BAIONA 81 Bat SEAE fede B o
9,663%, F44k oF 7,099, X3k oF 127, A oF 63,992
o=z vepgrt, BHito] FU4gkEoh oF 2,500 EA| UER} o
5 {5071 A5 Aol EAR,

ou|EH EUE F53 7123 W B4, =4 vle2 B
oF 4,18%°13L Z|tf 2F 22,94% Bl-&2| TEAFAE EA5I3H E
gt 4% 7 HlE-2 W 0.07%0]H, A 0.00%FE FHo
0.54%= Yebsich AlZHA D Het 0,93%°]3L o)
18.47%°13L HAYZ Bl&-2 34 0.01%5E 2 0.34%= et
Wk, ol Aok vlE 7IRAME HIE2 42 Hat 0.03%,
0.00%2 iAoz W sEo|¢lt}, i M4 Wl 5
FAEA dold S i 2F2.82707H 22 Wl e A&
glstatt, AskEY HoAZE HA 9F 43.80m, it of
2894, 31m= Zt},

4 E4A S4Y Mas B RIR O9E gFEY
Bt M B2 AL E 5 ok ZRo|= ulge] AL 5
A ol Ht 0.08%3Act. E3H AFH iz AAAL =
Bt 1711717 451, EX]o]§ EAJo) A= A A4 vl&o]
OE §=A9 vl EE Hato] w2 AE skt vpRute
2 yjolv] B2 A AF & Bt 3.1270, S48 0.5071=
UEREom 2|47k 0,007] 7 2o 441,007 2 v 2 HALE
B3t ol Baol FYRED FA 3] wob Y5 Al dF
o] AT == HFo] S-S TR 5= it

02445 7| SAEA 23 544 987 5U7= 3
o 8,97522 20194(9,663%)Ert ZAastglal FUYFE oF

6,477 2.2 Bt Eoh WA Yepdth, 712738 EACAE 54
H]-2-2 ot OF 4 20%2 20199 H e} 2% 2718101 £ 7HE u)
& ESH Bt 0.08%2 20193 H Tt 4% F715IT), WH AJZHE
Y= Bt 0.80%2 20194(0.93%) 2 e} &% A9}, i
& A3olA, 8AA tola = Ht 9.36712 20199 %
o} 5718kt

Al EA0IA SAIY Ae7E Bt oF 4114712 20199 et
71614, ol 54 Yolld 34 #E Aol goiEx
U BTN, oqFE A9 S4Y T4 AFS g w
et Bokohlet WS 4= WF-of7h 22 =, sy
9] o] 20199 H T} F71gE A 02 Yehyitt, Yoy B2
A AT = B 9.5271, U8 2.5071= 20199 H T} F715H
Fict, ol ARHARl A9 vlolH] E21 =Eo] F =SS
£ 4= glov), gt vis) S4gto] WA veh diREe) A4
2 AF 7F HAT, AR A dFol AFEHA AR g+
At

opR|eko 2 oS ERIgh A, BE W] VIFZL 10
olst= Uehyth E3t A HlE, M HIR F 7IEA| 849
Yol B2 AF 4= BE 2 Ho] FRIEo] W40 R ¢t
A3HE 213] log WS 2-83150ct,

4. 3EHES

1) 28 48 Y dlw

£ A= Moran’s T #4833 201992 202449 25 H+)
9] F7HA A7) Eo) foFE ERIstaltt. oofl, 37t o&4
& 212{3 SLM¥ SEMZ 473 &, OLS9} vluls F3 A dg
23E Aokt 2% 4 43} 201999] 7% SEM 239
AIC 32 OLS9} SIME Bl uf W2 ke HrhE 3),
EgH SEM2] 37 A=V 0.26(p <0.001)E F-2Jv]3tA et
U Q1A A9 Aolof] @a5ke] F7HA Aol EAIFHE: ERlskal
t}, 2024\d00% 20199 FU3HA| SEM 23] AIC7} 7H #
2 A& et om, A 0.17(p<0.001)2 A2 o2 fol}
gk, ol 202490 = QA A 7] LA A3 AE o]
U Sz}, wEbA £ At 2A1gRe] B A Rhl gt
SEM E3E 229 myog AAS &, 7[2e B0l -5
ATl vj2)E PFE B4t OLSeE SLM B4 A= B
ofl A& CHA ppendix Table 1, Appendix Table 2).

2) Spatial Error Model Zz}

20191 SEM =&oflA] - 12709] W=7t -&JulstA| =E= S
o, 20249 R4 F 13719] W=7} F-2fulshA E=EE i
(& 4). 9A, 7I273F B4 oA 201999 F-2ufdt M2
=54 v, A2 Wi, B3R Hert 20, 2024
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Table 3. Comparison of spatial regression model fits o= =2] v|8, AlZHA WUHE, 4% 7Ho] S-ojulsgt M2
ESH I

2] ¥l 201997 20241 25 YBE {E3UTY 04
BAE EQich 2 479 24 e S5AES 243

Log- Spatial
Likelihood coefficient

OLS 1,087 05656 2198713 -10,969.66 =

Year Model N R2 AlC

2019 SLM 1,087 0566 21967.16 -10958.58 0.15™* A o] WRE 27toZ AR 7k2 EXAF =4] F7to] Ab
SEM 1,087 055 2195085 -1095143 026™* Aoz A Bxsl= Ao gt ol#st 2(-)e] A7
oS 108 WA ShANS IS < 9 A% 5 A BF dusA vehd 2 S54d 12
2024 SLM 1,087 060 2179475 -10,872.38 0117 Exo] I2HY AL % A|&H I 9SS HojZr}h
SEM 1,087 059 21,790.20 -10,871.10 017**

A2 WL F AR BT dYF SEATE K B
A Be) oleid A2 Wewi AREC] 4BL Bt o

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

Table 4. Results of the SEM on average daily floating population

2019 2024
Variable
Coef. z Coef. z
Greenness prop. -14765567F 342 -2,343450™ 520
Small-scale plant prop. -11.238 -001 167.302 016
Awning prop. 1,010.017 0.18 -7,087.639 -1.42
steetscape Small signboard prop. -1,320.793 -0.29 88524427 108
characteristics
Street amenities prop. -13,688.937 -0.46 1,082774 004
Walkway ratio -19,451 643** 227 -2,340 474 -0.49
Visual enclosure 2,511.874* 2.09 2,401.318* 2.02
Building characteristics Average building height 83377 1.64 45477 090
Number of bike stations -47 802 -0.39 136.193%* 279
Transportation - -
accessibility Distance to nearest subway station -0.094 -0.16 -0.089 -0.16
Number of bus stops 18903 083 183561 086
Number of retail business 60.290 496 50.850 ** 529
Number of education businesses 77.826™* 3565 26.656* 170

Number of food businesses 76.036™* 6.96 64.221%* 8.06

Commercial area

o Number of tourism & leisure businesses -24 430 -0.37 81.096 ™ 204
characteristics

Number of medical businesses -31.208 -057 -0472 -0.01

Number of accommodation businesses 304.663 7+ 3.30 66.572* 2.41

Franchise prop. -8,844 481 ** 251 -11,373367** 357

Hinterland Number of attractor facilities 197.392 == 8.32 130.683 @ 590

Commercial land prop. -164.252%* 941 -125373%* 760

Land use characteristics ~ Business land prop. -48 149 -1.11 -49 268 -1.41
Green space prop. -57.736™ 207 -A4 58T * -1.74
Media influence Naver blog mentions 652.199** 254 -34.373 -0.19

A 0.263™* 6.49 0174* 406
const 5,359.339 368 5671491 ** 403
obs. 1,087.00 1,087.00
R-squared 055 059
Log-Likelihood -10,951.43 -10,871.10
AlC 21,950.85 21,790.20

*p<0.1, #p<0.05, #4p<0.01
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A P BolE AFE 4= e, ol uet 4H A
oA AL AlFolE 3HAA 9§ F 4 YrHEwing and
Handy, 2009). ¥4, 71& FAFNA 20249 A1 22 U=
0] 0.80%2 201941(0.93%) 2.0} Y| LR gige] o]& 7lz
3749 7o) tha 1Rt A Bl adoe E8kal
F AE 2% A7 Oy Er} G50 oK (+H)e] AE R
£ A2, 9oy ¥ 7j2 71| A2 W ert Zadlee
AR A et g2 71E LS 5
ERISHA ehts Aol A% E 5L 9LE-S SJulgi,

F5E Fost #e ol9lof 201940l K32} B FF
ATt ()] TAZ FeJwHA Yerstou 20249l R
olgk PAZE JepA] gkom, ol= 20190l EHE Hl&o]
U S0 BAE Y A2 IHAAEY 30 8He=
e 4 ok FEAEL E 12m o3 oJHERE FAlo
2 Fg=lo] glo], Bt A Jio] PEelA] - F& 7}
2ol BPR7F Y= Aol i}, &, BPRF HE 3709 v
0] ¥ 7t R A5} HYR7F EAEHE F2 FEAA A
HFoR w2 §-5 07 e 73S AIARRI

3HH 202440l &% 71 Bl&o] d¥TF 5507 209
BAE B9 71 BAROIA 48 7 8l&o] 20199 Bt
0.07%°114 2024\ 0,08%2 F7F3H5eH, 20199 fl= F-2Ju|dt
THAIZF YERR] ekgkont 2024 A0 &(-)2 HaFez foju]
A UERY F AR 7 AolE Bt ol Tt 47 7h1e
7 2= 4 f-5 U ol A7 LS-& RoEr

WF Ao E 2019990 FFRAA i 71 79
312 Qioront, 20249l YW 5Tt FHH WAE
Bk AEA 33AA mgo] doie F2 A5HE &9
T, BARFE, FE oA 5 A FHE AXEHT gleH
(7%, 2023), 20199 H+t 2.82710f14] 20249 B+t 936712
71 A& ERIF 4= Qi) ol= Wy Al7|of Bl WE<
SO B upFo| =87F G535, uhgo] dojaE ek A
Ao e} {5AH7F B2 A GE FHLE gojart HFHe
2 AR EHA Jehd 292 AT 4= oot FeAraAeG 2
2 ulolaz BilErt A W A4 9 S g uy
2 73 922 AARFHBuehler and Hamre, 2015).

A EAo A= 201993 20249 BF A 4ol 249
M7t AT FEATet FHHY AR 2L Rl e,
olwfl, 20197 2024l F-2Julgt AFo] Gkl AE &
skt 201990 WY 7t FEUATFe FHe BA
E Byon, 202440 W3 o7 e 7 el o
3 AEA FHHY TAE Bols AL A ol WY
olAols WA Aol FEAHY 55U Skl ¥FE
FAH, 2ol AR 37, e T o7 B BHY UHE
o] & Yl o FFE & 5 USE BAEH F WUE

130 RIS, Me1H M4 (2026)

E3o] A% F4olA #F, o7l BFoz WL 7HsAE
Lpeict,

Zato) = ¥l 20194} 202410 S(-)2] TAE Kol
2E& Felst o, 2024900 ()9 FA7E o F3eR A
o2 yehdtt, ol 2 st Av|Ho AEn S F8
Ak FEAES Auste SR AR -S4, 2024)7 B3
o] A& 4= qlek AAAA = 201993} 2024 B AH(+)<]
TAE Holy, ols I2 A% 2E A wjEx|o 9= &
A, 28, shil, WSk 5 WSk Al S A e
& AL ofu|gict,

n|tjo} Q&g wo A 20190l Yo B2 AHE o
B 7t 58 fedTet K AR s =&
=2l Jloly E2E AjgEe] FRE A7) Y3) Bol AN
3= SUEOZ(0]FA], 2023), 201992 AlFEC] Hlojy] E2
I8 B3A AdY ARE el 2N g AU WESE
£ olnE AT 932 oJulghtt ¥HA, 20240l YlolH
B2 A A7 47t et ol BAE RolA] gk
Ao Hol, ol ylojy] E219] FgFo] BE|G S-S AlA
st

V. Eo| A &=

& e A2 S Ue A EEEE R 7E
AT Y 89S BT RN 5 A& 7hs T A TS 9
T AR A AY WFE AT, 53] 4 SA4, 1% 2
4 sk ohzt ou| A £ 7S SR vIAA 712 8
Aoty E27 AEYL FUARSA AU AT +EAF
Aoz FARO RN FEAE AT 9FE E+ Ue 8
& YA O iRl ERE, o] A 0= Mgk 11
8to] ofg] de| 7I=e S40] a7l viAs Y2 vl
WP 2 M A /S Aol A7l wt Wshs f73S Rt
Fafof o2 TSI ol= ARH 291 AeiRt 4d 2493t
W NS ARt 712 AR E AlFRrhs AollA 227} Ao

ojof] & A2 A& R AARE ot At AA, LISA £
Al A, WY A2 M FE3E e 370 23
FE7F HERRE 2S FIskict, ofHet Aahs A et et
& 7o) B (1 - o]7], 2024), L A 2ol FH A
S8 FAEAL LL A9 FRA HL A 9o] AFA YEht=
P& WY AFE {3AF £X 727} HIEIISE v
ghch, ’h, )7 574 Aol AFEA HH A F 4
oA A o2 WA Uehts FIE BEI: ol 5
Y 3 el 3 SRl ASE NS Avlst, o
YR {7 AFEWA OE e 4diH o8l
oM 7hs 3 AARIC wEbA F7HA AA g 2B A &
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o $A8 Teie TEAd By pe) o] Wasi,

A, A 7128 TSR Ut Tkt 048 Agdon
setalin ofaigt 2.9l0] A SEQIT0] FeL 1A YL
AAA o AN B3] Aol B3 vAL h2e &
A7} Ao} $73 Wslol] uet ek 4 QgL Belsigon,
AD BHTE A% AU ST 1, AT A S0 B
g 0] WA AAe

FAH o=, A7 WEs WYY A 5% gael] A
) SRIEcHs oA Belo] nlxjs o] A7Ho® o
AL oJujsich, S8] TEAUL ojEEEE FH0E Y4
Elo] A2} 7lz 9| ular} AAAUA A2 =S P4
sl M8 S4L AUH, A2k WsEst Qs Al A2
A7 73 AR AL 722 U4 4 UrhEwing and
Handy, 2000). o]2igt ZHo]A] ZE4A | A2 Hole} 7l
Zo| o)) PAE 1T 712 A 7128 vhetel, A& 2w
A A] oJiER O] Fash 12 Boj v A2 Folo} vjAS
28310 AT A2 WAEs} 9AE 4 JES sl TolE
2ol A go) Wasjth, @A AAE 7H T A%E ko) 7
3¢ eosia gout BEe) Bele wAe A2 Wi
B3} 7128 BARH AgoR(HEEWA, 2024), 018 TEAH
wEgon 3 4 gai Wk AEg Wat o

T3, o] =% vlgo] $5eT9} &) BAL ®al
AL BEAA S AR WE7} B X AUSS Bx] Bl
Ados BasiA Uik @A wolgt Zute vtk
Rl waRie) Al2ld ebztah B3 87 Al 24 o
ahe u)AE A0 A glo] TEAA YolAE A BE B
7o) 8 S0l EX|8 Aoz B Aol Fasitt,
whehd Fh2d AR AT 1) 24 AL, AR A48 1A
T AT AR e Wel YolH AEHos Hgsis 4
A 7)) asit,

wak opje}, Zhzolq 4% KT SEWW| AR5}
= u]go] FObI4E TEAA $EQAT 490 RAHoE 7
83 5 9eg B AT APk AN 2019\0ls 4 7h
Bl &o] $-59170} Solulgt BAE RolA| gkgtort, 2024410
£ 7h v)go] Z7BIALNE Bal &()2) Wgoz g9
alaiA Uebste, ol 48 7he) vlg 2717k HheA) A B
2o o]ojx|%) gh& 4= 948 HolEr}, Kim and Park(2020)
of mEw 7hEo] Be A A4S A7) AT HEEL WA vt
o b, Zo) ZRlolA A Uehdehs HolH, 71545 o
Aol, 2 gATle] 2318 AR A B Yo Yokg
Wa7} gick, FAAe 27 tigke.at 4% 7 tixiel Fol=
ahol 47, - A - 2719 BUA B, ae)3 2 T2
Pate) 2318 A19] 7|20 EaHsHe Wet 5& LT 4 9lct,

AR, B 0|52 BEAE Q1T §Uo] glo] XA} 2

2 upol|a R uF AZr) {5t WA Aol 9SS &
I8kt ol2dt 5L Ff- A A7 A vl 38 A A 9
F& T A Ao W2k ZolghtHBuehler and Hamre,
2015). o3 A7E vigoR Al FFAAA ok g5
& 3 a7 i, B3 A BA3HE 9% wlE Uzt
A g oA uf, 1Y Q=Zetolvt &S| Hrks Al A
S50l w2 Mk et EJNEE REYsial tiFas ol
AAVEE Z3ehe Aol Fasit 2stA ot HAYFH
o] gl AA AE A FHf AF wixsle] o] tiF
wE opo|AE BHEEE A8 S5 A2 = e
53 wLF AAE F=fok gt

A, A 400 lofAl 544 75U 571 Al
+ O3 AX £8 sde A8 o2 AQ A Fol F
a3}, E3] ZZLH9 o|- BT 2024 0fl= ZlAL0|= H]ZO]
=9 BAZ gFgo] o 7 Yt ol WdY) o] F &
BIRS0] T 2BlEo Fa 31G-0] BN S FABRE W
oz 4| EYETL HEBHHEA (HAF] - 41T, 2024), 3935}
H Zixjol =7} WA 7280l F-5UT Sl EE e
2 Ag31A 2 dns g, ofs A R o] Tt &
H]soh A0 A4S oA EJEE RSl 93
HojFw, ofg|gh Zlixjo]= &2 2| A{AE oS &=
At}

o|lAY S544H M4 = AHE0] 719F AHoE diA
2 3¢, AY 159 A (placeness) A2} oFsE]o] 33
o7 ‘BAFAA (place lessness)’ = A A2 o]o]Z 4= 9t
(Relph, 1976). o|9} TRt A& 3¢, Zeiajol= 7147
9] A& AlReh= T A §4& HESP7] Y% AFEHAE
< Y7 = SIHCHAZE A, 2016). Wby S54ES] &
35 2 =A] FEof QlolA A TRt auREA WER
olf-& AlFstal B FE 4= Sl WS W= Zo] a3,

TR, S22 BAESHE flsiAl A vl x| ete] AAd 7
37} Fasic), Al 29| JAHAIE =71 AlZte] Aute &
Ul FFE v|Fchs A2 A vjEA7 A U 45
HeiA 8 Q42 2GS 4= glom, A uiEx|e} Aol
HZ {71302 ddE= 20| Hd A8 =R & &+ U2
& S}, olEd A= APATet Wehe Zoljih(atx|g
9], 2023), wEkA] A WE HF ARG ohe} A uiE]
oFo] Mg ZAsht A AAY 2ol A v A E WHEshe A
e Ao AAAHA F-UE 4 = Aol Basi,

opRjute 2 Yol S22 g 71 20199 Y4B+ F-5U+
o & FUdh. o= THAH] 24|t F3 FEAE
AL Stk AP ATets YRR Aao]n(RAF, 2018), &
ZholofA dojukz AR FR79} A mEo] AlRtEe| e
oA fes 842 A3tk AL oujgi, o]l vl
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Appendix

Appendix Table 1. Results of spatial statistical models on average daily floating population (2019)

. oLs SLM SEM
Variable
Coef. z Coef. Z Coef. z

Greenness prop. -1,741.6556™* -393 -1,608549%* 347 -14766667* 342

Small-scale plant prop. -434750 -0.35 74740 0.06 -11.238 -0.01

Awning prop. 3,383.648 0.59 3,260.110 0.58 1,010.017 018
Blieeisrans Small signboard prop 3076846  -065 2337368 050 -1,320793 029
characteristics : s : S : i :

Street amenities prop. -20,383.556 -068 -18473.550 063 -13588937 -0.46

Walkway ratio -18,356.622™™ -212 -18,465.089* 218 -19451643* 227

isual enclosure 2.850676™ 231 2.812.497™ 233 2511874™ 209
haiding Average building height 86.626* 172 74831 152 83.377 164
characteristics

Number of bike stations -43537 -0.37 -45 877 -0.40 -47.802 -039
Transportation  Distance to nearest subway 0099 004 0023 0.04 0,094 016
accessibility station

Number of bus stops 8743 042 7.348 036 18903 0.83

Number of retail business 52.352*%* 4927 52677™* 438 60.290™* 496

Number of education businesses 89.076™* 399 81827 375 77826 356

Number of food businesses 702117 631 73.6427* 677 76.036™* 696
Commercial area E””.”ber oS 0356 001 12029 0718 24430 037

e usinesses

characteristics

Number of medical businesses -32.469 -0.68 -15.332 -0.28 -31.208 -057

Number of accommodation 315380™* 332 300.891** 325 304.663™* 330

businesses

Franchise prop. 8412756 235 -8,630.113* -2.47 -8,844 481 * -2.51
Hinterland Number of attractor facilities 200.157™* 853 189.271%* 822 197.392** 832

Commercial land prop. -167.162** 953 -161.6577* 942 -164.2627* 941
Landuse Business land prop. 48532  -112 30345 093 48149 111
characteristics

Green space prop. -72.6337* 2560 65960  -2.42 -57736™ 207
Media influence  Naver blog mentions 7768537 304 692.679°* 277 652199 254
p = 0.149 ™ 485 ~
A = = 0263 ** 649
const. 5984 695™* 402 4,188.545™ 281 5360339 ** 358
obs. 1,087.00 1,087.00 1,087.00
R-squared 055 0.56 055
Log-Likelihood -10,969.56 -10,958.58 -10,951.43
AlC 2198713 21,967.16 2195085
F 57.156 = %3

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

136 "=EAE, He1H H4S (2026)
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Appendix Table 2. Results of spatial statistical models on average daily floating population (2024)
oLs SLM SEM
Variable
Coef. z Coef. Z Coef. z
Greenness prop. -2,602659%* 557 -2.305633** -520 -2.343450%* 520
Small-scale plant prop. -90.799 -0.09 299164 029 167.302 0.16
Awning prop. -6,316.703 -1.28 -5,614.483 -1.16 -7,087.639 -1.42
SiIpetstone Small signboard prop -8350650* -184 -8747.036* -196 -8852442* -108
characteristics : i i e . i :
Street amenities prop. 468.149 0.02 1924783 0.08 1,082774 0.04
Walkway ratio -1,909.680 -0.38 -1,884.982 -0.39 -2,340.474 -0.49
Visual enclosure 2,518.538* 207 2ATT ATT™ 2.08 2401.318* 202
tulding: Average building height 47231 095 32335 0.66 45 477 0.90
characteristics ) : : ’ ‘ i
Number of bike stations 115908 ™ 252 122573 271 136193 279
Transportation Distance to nearest subway 0905 039 0,083 016 0,089 016
accessibility station
Number of bus stops 12437 0.62 11.648 059 18351 0.86
Number of retail business 49306™* 503 48165"* 511 50.860™* 529
Number of education businesses 28.645* 1.82 28.462* 1.84 26.656* 1.70
Number of food businesses 62.719™* 774 63965 803 64221 806
Commercial area B‘”'".“ber OF et el 88330* 222 8ATEI™ 217 81096™ 204
P usinesses
characteristics
Number of medical businesses -0.991 -0.02 5462 011 -0.472 -0.01
Number of accommodation 62480 229 61601 229 66.572% 241
businesses
Franchise prop. -10,803.987** -338 -10664618** -340 -11,373367™* -357
Hinterland Number of attractor facilities 133.126™*  6.11 126.150** 588 130.683** 590
Commercial land prop. -131.744%* 797 -125692%* 772 -125373™*  -7.60
Landuse Business land prop. -43.976 11.26 42926  -1.25 -49 268 141
characteristics
Green space prop. -48745%  -191 -45304*  -180 -44687*% 174
Media influence  Naver blog mentions -6.035 -0.03 -54 458 -0.31 -34.373 -0.19
o] = 0110 361 =
A 52 e 0174 406
const. 5,984 695™* 402 4,188 645** 281 5350339** 358
obs. 1,087.00 1,087.00 1,087.00
R-squared 059 0.60 059
Log-Likelihood -10,878.46 -10,872.38 -10,871.10
AlC 21,80493 21,794.75 21,790.20

F 66.51 -
#0<0.1, %p<0.05, #*p<0.01
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