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Using Space-Time Pattern Analysis to Detect Commercial Diffusion Area in
Gentrified Area

- Focused on the Case of Bukchon in Seoul -
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Abstract

In recent years, there has been a proliferation of commercial uses in the area where
Gentrification occurs. In order to cope with such a diffusion phenomenon, it is necessary to
derive the diffusion area accurately. Gentrification has a feature that occurs locally in a short
time. Therefore, this study used the space-time pattern analysis to derive the diffusion area of
commercial uses in Bukchon, a typical gentrified area in Seoul. Among the space-time pattern
analysis, space time permutation statistics used in this study can derive the convergence
phenomenon of time and space in a particular case with only the location information. The
results confirmed that there has been three proliferation area in Bukchon, one started in
2007, other in 2013 and the other in 2014. In the earliest area, independent shops were the
most popular, and the majority of them were restaurants. However in latter areas, there has
been more chain stores and clothing stores than earlier area. The findings of this study
indicate that space time pattern analysis can be used as a tool to analyze the proliferation
by gentrification because it can derive accurate location and timing of the diffusion.

7l & £ w ASZUHEEN7|Y, &8 WEL|DAHOIN, SR8 it
Keywords m Space-time pattern analysis, Commercial Gentrification, Diffusion of Commercial Use

I.M B TUGENAS] PAIZ A8ETE ShiEln At
Olste-ASY, 2016). Ot St YL =L
1. |0l HiH U 2X Fade 7R dieE wEAY FY 8 29

MO A4 Flo) FAREY W Mg
Z=ARo] QRIS AAE JlE4d, ARe & T ATh
o] ARPIEo st AFEWA o1 Z=el Ot FHoA A ME]uA0)H0] Wlst

=

* 2 =22 20174 108 UESE-SAIAEEE FASS020AM LES =22 +F-28 A0, 2
ATE TENSF FIELSI|SFUATAIYS AFHX|F(17CTAP-C129758-01)01 2l8h &= AELIC.
** Hanyang University(First author: hyunurban@naver.com)
*** Hanyang Univeristy(Corresponding author: paran42@hanyang.ac.kr)

Journal of Korea Planning Association Vol.53 No.7 (2018) | 23


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2018.12.53.7.23&domain=http://kpaj.or.kr/&uri_scheme=http:&cm_version=v1.5

s -

upiop

= HERIES 3HeE Y AESuAoKE Q
o= AYoR9| A8k Rt S4E molstlAt
sz A7t OjFold RTHOIMGHIRLE, 2013;
OlghE-AGY, 2016; ASIT-FEE, 2016; ASE-
SSP, 2017). F2 e A Hojx HEL]uAO]
A oA e = 8 B 95 Hsl digst
B ZERo|=E} SO] LiER: Zle ekl o]
2 dEDuAold gl x99 QF 7t=E A
E510] ZAGIAL, AGYEe E2 AIZPEQl &t
E ARgslo] Eike mlolehs BHE ARBSIRCH,
OHE, 71z, B3 S BYQAEE EGIA
T Ol &¢l MEZuAoN XH9 8%
shito] tigh A7t olFoIFBE S8 S0
=PEE S Ae 7Y AV AU, S8 1t
o] o FZH R%E AF ZAHAL SAA
oF ASGY| ot Al d¥ S8 AREsIY
HHE ol oM SHAIZ7E A0 ATk

2 A70Me ol JdATe SAE S5t
7] S5 AEZ|mA 0K K|HojA HLh Fefet &
AL MIXAE kEch= YHEES MAISIIA
Sith &Y REZuAolde Hapt F2 4y ¢
BoM AISTECE HEEO] LER = oA =
Olsto] ¥F Wl HEE HIECR SKAE Al
SHEEACR BAGIITE metd & A70lA
= ASHIEEAZY F Sl ASeEEM
SAES AREslo] 8¢ HWEDuAOE XY
Q BEES Uz U8k SiX|HE AlST
Aoz EESH REXYY S8& BAsio] 8y
£ g87ts4e HEShIAL siich

2. Ao Yy A Y

2 a7l ARKE s & AFolM ARSE
A, PEIEHl AT AL ARIA QIR] FH

24 | T2EAE, Hs53H 7= (2018)

o] HLIQ1 2006014 2014E7HKZ2 SI¥LED 2
Ao I7HE Welol UojME AIBIHN wist B
Ag sliok tEE Aol Helol TE Az &
ghet ARIE AEig QU Atk B @A A
8% K59 HelE 20060141 20149 0] A
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FARIY0IHA IR & AFe 7IKA Uer
7127} HE8EoR oNo] HHECRE HED
TAoPA RGolA] ARJEE Epito] Aast Al719
R PR ¥ V)E metelr] ofERd Ago
2 2 Ao dHES 0|83 ASshe ARIKY
OF Aol TsIAC

Aol dog: AISKBIEEAVIE & ot
Ql ASKeGAM EA & (space-time permutation
scan statistic)’s 01830 ¥F WP}t AIFES
2 JA3Y0] A= NYe =EHIA sIen, o]
o] =EA|YQ] EAE BAGICL

AT AE e 2ok AW, 2 ATolA
HAIA} oR= A9 MEZuAoldn AY8%E9) &
A Sol st o8 W AFATE JIEGIU,
B 7IkM0] ¥sht LEh ks MERgA oA &
AL EisiNe meh=t] oI5t HWHECQ



MSUTHEM7|HE o8¢ HMEZ(TAHO|ME HEx|e| YUBE HUX|Y £F

———————

Figure 1. Study Area
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ZI2HEQT= BRI 8ol nxA e F
Q QA0ItL 0|F ST (Betweenness)= S8 A
e ALkz BIEE LEE /dos RsU+4E
o&8 4= U= AIFOICKHFreeman, 1977). A &
S5} HlnsiE AFNE 712 HESS &4
AEE YuFoE A0l= SET(Integration) Tt
S #8E0] O w4 SEERCREE-Y
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Figure 2. Kernel Density of Stores Opened
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Table 1. Yearly Changes in Bukchon

Category 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Total 123 109 74 123 113 134 121 281

Korean 33 13 8 12 13 16 24 35
Restaurant (26.8) | (11.9) | (10.8) | (9.8) | (11.5) | (11.9) | (19.8) | (12.5)

27 23 24 37 32 37 26 49
Coffee Shop (220) | 21.1) | (324) | (30.1) | (283) | (276) | (21.5) | (17.4)

. 23 | 23 | 10 | 29 | 26 | 28 | 28 | 59
sg:g:%*,;e‘;gd Clothing Store | 17y | (21.1) | (135) | (236) | @30) | (209) | (23.) | (210)
by Business* 6 7 4 3 6 3 3 11
(Portion, %) Grocery Store | 49) | (g4) | (54) | 24 | 53 | 22 | @5 | B9

Western 6 9 7 9 6 10 5 27
Restaurant @9 | ®3) | @5 | 73 | 63 | @5 | @) | 98

2 2 4 3 6 7 5 13

Snack Bar (16 | (18 | G4 | @4 | 63 | 62 | @1 | 46
0 0 0 4 0 2 7 33

Guest House | g0 | (00) | (00) | B3) | ©0 | (15 | 8 | (117

Number of . 17 | 98 | 61 | 109 | 87 | 91 | 8 | 221
Stores Opened | movidual Store | (955) | (899) | ®24) | (886) | (77.0) | (679 | (736) | (787)

by Business Model : 6 11 13 [ 14 | 26 | 43 | 32 | 60
(Portion, %) Chain Store | 48y | 10.1) | (176) | (11.4) | @30) | 321) | (264) | 21.3)
* The number is too small to mention other business outside the top 7 business
A% YA] 52 AoZ EEFIICL ot AE JiFo] QALE= Ag FEE + Arh

N

Figure 3. Kernel Density of Chain Store Figure 4. Distribution of Betweenness

I8 4= 58 U AE B SUT(Betweenness) 2. EMX|Y &=
o] B¥XE UERY Ut Sitee 529 M
50 ARG FY3H0] 71F £ 20 LE} NS QENEAES Soll 88 BN ®
Wil Teos HEs, 5ER11Z, BEETIE, g8 Byog T&F Al 2ye § 29} Zrh
BEZ5LH, ASZ0] FE oIt BYIZe Al Ux] 284 BAg AAISH 21 1,239 T30
Qlolil= A2 JHE Wit &2 A9y RAGI  EETQCL EEH FHS AuEEH 7 A% )
FaQ7e SO HFde NHE O fEUT 4ol 2 1A Y 2 1T SAKCE K9l5)

30 | "2EAZ, H53H 7% (2018)
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Table 2. Analysis of Space-time Permutation Scan Statistics

Analysis | cjucter | Radius Time Frame p | Observed | Expected | Relative
Type (m) Start End Cases ases Risk
1* 240 2007 2007 0.049 35 165 212
Ret,{g; ysisi"e 2 390 2013 2014 0.146 171 129.3 132
3 210 2014 2014 0.262 27 12.35 219
A 390 2013 2014 0.004 171 129.3 132
B* 210 2014 2014 0.007 27 12.35 219
P’Xf‘gﬁgﬁz’e C 110 2014 2014 0.570 12 5.14 233
D 0 2014 2014 0.684 6 1.76 342
E 44 2014 2014 0984 5 1.56 321
* Only use cluster that is statistically significant at the 0.05 level (p<0.05)

ACHP0.05). T 12 37t HHH0] 240mOJH, Al
& d9l= 2007H0lC). AthA  91E%(Relative
Risk)= AR #E78at o&53k 719 HIgs &6}
A SeHl ol JERe & 9 B
(Complete Spatial Randomness)2] 7FESHOIA Al
Eoldg Sl dEaHA Ech 288 BA9 &
A 12 oJMRECE 2.12419) ASHIPL Q= 22
2 LIERITE

Ay BEAoR TEH Hg A4HRA £ 5
A0 28 & 71 AF 7ksio] E 1A
T A9 27 #FQ) ] BE AR oRZ {9l
At T A= HFE 390molH, ARYE WHele
20130jl4 201410k AThA QIF = 1.3201RA
C}. 8 Be vHE 210moJH, AIRFA HelE 2014
dojct, Atha AFEE 21990

T8 5= AlE &9 AN BAE BA4e Sl
TEE 2HE A THolth 8 2
A AIF FE 2RE TEIEZ F5
Koz TEH #H 12 WA A FMEZEHO|
A gito] st 3 onishy, JEsZ BE
TIOZ LERITE WEAIEO] 2007H0|E2 BE

o
i
=1
jL
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g B V12 UESQa 549 Silkeot AFE

E401 AHFo] rt. AEH WSE AWIE Hlu
sh=dl Ao SARCE AFs] fIsiAl ANOVA
BAE AAlBITE 1 2 S9EE 01 |9%
SN RIS UEREOH, AHEE [OIGHA
LAUTE. ROSHA LERY St Fefst 7t
AOIE AHHEY| I8 AFRAlS AAlGIET), &

Table 3. Comparison of Continuous Variables between Clusters (ANOVA)

Variables Cluster Mean SD. F Dunnett T3
Cluster 1 189.27 270.12
Cluster A 236.45 331.59 N
Betweenness Cluster B 58.86 7539 &37 A Others>B
Others 195.179 256.42
Cluster 1 245.01 274.06
Cluster A 224.05 395.65
Toial Floor Area Cluster B 2686.65 11075.63 el -
Others 73617 7848.80
* P<0.1
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AO] B2 FHEolA BSR4 JFEER] ot
Dunnett T3 HEZAWE sHAGIUCE O7IA
B 7}129] B SWTE 588602 T A(236.45)
OF vl #8(195.179)a HInGIAES wh FOlSHA =t
2 AeE Vet etk ¥ Be e -0
Hisl Bt gol Zo} 712 HEYT 2XFo2
ARBHIE7} Yot AtiEog ¥e 712 AE ¢
A5tal Ack.

TR HEE Hes9| A0IE Hlia BAshA
& DO LTl HFY HsEe JYUSHQ S
1t IWROIZ oR, AFE 540 AFE FEL
ol $t= ofF7L Utk 4 AYASHo] thelo] A
HEH thet 2o 28 19 95+8e 7t
37.14% SHA] SAIFO| 3143%2 FQ YPES 0|F
1l JACH, OJQoE FEA0] 857%, ALA] S
Aol 571%E RAlehl AACE T A9 BL

olF AmiFo] 2222%, AulFOl 1813%, AAE
SM2AT} 15.20%, SH] SA1 11.70%= 3%0]
AL} T BO FP AXE AT 1850%,
BHA] SAIH0] 1850%, A SAJEO] 14.80%,
7h 11.10%, 9% 4miEol 11.10%Act. 8hF, o
oz Rolx] g AYe oF Aud, Hulg,
SIAISAIA, AL SAFO0l FQ ABOIULE o
A ¥ ZARO|IZE AEHEH 7 1004E =k}
Ol HI8O| 286%UCL}, A9 BoA: ZZ
1460%2} 11.10%%2 & 10] Hisi HwE F=A
LIERTE Hl 2 789 39 2210%2 7V =
Ack A EHE n|Fo] BYS o, B0 94F
She ARES FANGIN QFEE RIYSE
Hrh= miEo] 52 JRF4AmE, Ans SAFE
ollon, x| gHito] dojt # A9t B A%
ALESIRATt £ HIES AMKohs ZC2 LE}

Table 4. Comparison of Categorical Variables between Clusters

Cluster Type of Business Chain Building Uses Han-ok
Coffee Shops (13, 37% .
Korean Res't)asu(rants (1 1? 31%) incividual Han-ok
1 Real Estate Brokerage (3, 8%) (97.14%) Housing (50.00%) (17.20%)
(N=35) ' Chain Neighborhood Facilities (50.00%) Others
Western Restaurants (2, 5%) (2.86%) (82.80%)
Clothing Stores (2, 5%)
Clothing Stores (38, 22%) .
A | Cofee Shops (31, 18%) '(':3‘2:8;3' Housing (53.40%) :73‘;;:)
(N=171) Guest Houses (26, 15%) Chain Neighborhood Facilities (44.20%) Others
Korean Restaurants (20, 11%) (14.60%) Cultural Facilities (2.50%) (52.80%)
Western Restaurants (11, 6%)
Guest Houses (5, 18%) .
B Korean Restaurants (5, 18%) lgg‘gg;?' Housing (63.20%) (::Z;/t)
(N=27) Western Restaurants (4, 14%) Cr.1ain Neighborhood Facilities (36.30%) Ot.hers
Coffee Shops (3, 11%) (11.10%) Cultural Facilities (0.50%) (36.40%)
Clothing Stores (3, 11%)
Clothing Stores (140, 26%) . Neighborhood Facilities (57.90%)
Individual . Han-ok
Others Coffee Shops (128, 24%) (77.90%) Housing (39.80%) (33.00%)
(N=530) Korean Restaurants (70, 13%) Chain Education & Research (0.80%) Others
Western Restaurants (36, 6%) (22.10%) Cultural Facilities (0.80%) (67.00%)
Snack Bar (25, 4%) Offices (0.80%)
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