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I Abstract |

Urban forms have a significant effect on the quality of life, mobility patterns, land use,
development and real estate prices as well as society, economy and environment. In spite of the
significance, few studies have examined the effects of urban form indicators on real estate prices.
This study measured twenty urban form indicators on five categories for Seoul in order to evaluate
urban forms and the effects were investigated by land prices. The multi-level regression model was
used to identify the effect on residential and non-residential land prices. As a result, residential
and non-residential land prices were high in the cases of buildings with high density, street with
excellent networks, higher building-to-land ratio, affordable clearance to next buildings and better
land shapes. On the other hand, the prices were low in the cases of many neighboring parcels,
overabundant buildings along street networks and distant clearance to next buildings. This study
presented a model for urban forms to understand the change in urban space structures and
anticipate the effect on land prices.
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FFE 3R P S 2-goto] A LT} v

o] A= AEAl A=, A= HAH A, 7h=

TS A4S F dimension, shape, spatial

distribution, intensity, connectivity & 57}
O] &R, T 2070 Al F- A & X5
25, AR A e A, 24 O 52 (B 2)%%
At o] Aol A 2 A Hl= w0l 4 momepy
gholH g &Esto] SAsIAH. HE, A&
gl ol A, 7= 217 offf (1 1D 2
o} o714 A& EAgelAE NE dES &
A GRS U]ttt ol2et A& HAH ol A=
ATTHE A FHE dBEHA 54
g 4= Qitk= Aol th(Fleischmann et al.,

2020).

EEEAS

(X 2) Dimension &2 X|& A0} MH

SABEIKIE | 44 uy

Area_B
(Car)]
Area_T
(12 H-20|M)

Length L
(7 |'§DO") street

Barea 7_||- ?_‘I%gl E&!(Barea)

Toea |2 232 EIEY|01HQ] B (Torea)

7|’E%"9—| ?EIOI(Lstreet>

5) o] ATollA =AIF e o] HFet ZF K| 20 FA L UE I E ARESLA} gt} ofF] = stAloA 5
t}. o}&# o] ¢4 Fleischmann et al.(2021)#} Fleischmann et al.(2022)014 717ke] A e &%

MY ERQ XS Bkt
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(1) Dimension

Dimension< &4 o] WAolL} Zol&
Sk TAIBH Y] 712 EA4]0lH o] Aol A
= 7159 W3 (Area_B), A= el 0] HA
(Area_T), 7}=%9] Zo|(length)E dimension
& HolF= A 12 AT o]= ZF EA A9
712291 JHRE HojEHAraldi and Fusco,
2019). <& 2)= dimension I A HE9] 44
¥} Aol

(2) Shape

Shape+= At S $=X|31gt Ao|h,
o] Aol 4] F£A A Q1 shape A|#E+= equivalent
rectangular index, elongation, convexity,
linearity 5-°|t}. WA, equivalent rectangular
index+= o134 |2 LA A (bounding
rectangle)& A7t o]of| vlsf] AA| mefo] &
o th2A] SARTE AAR O 7S T
Z¥o] Ath(Basaraner and Cetinkaya, 2017).

Elongation & HtAQ] Z-& Zlo|= 1}
o] ARt of7] A BRed BtAE HE T E
213 AAE H= A BgolH (19 2)°t &
t}. Elongation®] == 03} 1 Atejo]w, 10]H

A7t 52 Yol T 12HE AaTrs &

in)
N,

(22 2) HHRY YA(21Z)2} Convex HUl(QER)2| i

HFUS LrEhdT)

Convexityw= A&  EHAHA E20]
convex hull 29| v]3] oy thEXE =
gttH(Basaraner and Cetinkaya, 2017). o7
A convex hulle 7|8 AE2S g 7} 2o ot
91| Kol (17 2)9F Ft

Linearity= 2472 HjH] AAAH=Z 54
sto] 7k2o] Ao duiut 77 A1 E S47E
tHAraldi and Fusco, 2019). (& 3) shape
T 2|39 A1} drgolnt,

(3) Spatial distribution

Spatial distribution &84 AA 9] ¥t
B2 E A3ttt Shared wall ratio= A& &
[0l A 1 A=E Rt o] ApA| 5= Hl&o|tt
(Boccalatte et al., 2022). Neighbors= 914
gt o] 2HH(AE Bl o] & 9u]eitt
(Hermosilla et al., 2012). Covered area+
s A= = ol o3t A& Al 0
9] WA olH  neighbor distance:= *
7N AEo] et B+t AZle]tH(Schirmer and
Axhausen, 2015). 9l& &°1, 743+l
A, B, C d=°] Sl 4+ AE 7IEL& A-B,
A-C Afo] A=9] B2 9v|dtth. Mean
interbuilding distance= U3t gl o]A
O Aol tiet P+t A= E S HCaruso et
al., 2017). & =01, 48g F+IUl A, B, C
Al 719 AEol = 7% A-B, A-C, B-C Ato]
A12]9] H4to|tt. Building adjacency= €73

&

il

o

Mg BR|Z oIl AlQsHich.
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H 3) Shape & X|H 40 4

EAIHE] X[ B A A9
Equivalent rectangular index \/ A Pum oy Z21=9 D#Xﬁ(A)J— =e(P), TYHE A
Ca)] A e A (Auer) 2t S2i|(Pusr) 2 Al
p— Vp*—16a
Elogation 4 sucp =
o ——F—— 2|29 HAX =Y (p)E 0ol Ak
i — Bl 22120 P1x(a) it 22()E 0IR5101 7
2 1
Convexity area e S22 M (area)tt oY E2l2E S2ME
(71Z Eld20]4) convex hull area convex hull2 HE(convex hull area)2 2 A4t
Linearity Lewctidean ZH2Y9| ZMZO|(ouclivean)@t 7tELS] A2
r=Y) Legment (Isegment)S 018510 A4t
Y A=2] = o W2 W A= & (5) Connectivity
+ sl == 48 E9iEE onnectivity= node degree, closeness,
2 UHpo] A4k o= 2 AZo WAEE ¥ Connectivityt= 34| node d 1
A3ttt Street profile2 A& 71249 A meshedness® Uio] =439tk Node

EAE FA9) &A3tHAraldi and Fusco,
2019). AlEAHOC0 R width, width deviation,

openness® =733ttt

1 9uE 27t 2| widths 443 7129
o A A& ALY 1HF F=E =45,

HN i
)
5
_qL

width deviation= width9] &
Openness= 71242 w2 dujit
A8 HolZt), 7278 wet ol
FEo| gL Itk (HE HE=
o2l A 3e] 435} Aol

N
n nﬂn

o
d=ol B

i

spatial distribution

(4) Intensity

=

Intensity= covered area ratioZ2 SZ =
o] 71 9juji= EHE A A S " o A(EA]) v
o W08 Lol ALK Hlgo|tKSchirmer
and Axhausen, 2015). °]+= A& HEHH0|
ZF EAIE Gutt ZHAJBEAL Qs Al HojFEe A
Folct, £ 7|Fo 2 B AdL3t FAI
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Degree= AZ24= S45t= st A/ 3#olH
YEQFA 7t L Eof AZH AX(AE4)] 5
£ 58 HRodrigue, 2020). Closeness Z12j
O] L Eot ThE K= I & Abo] 9] Jdt A= o]
AA ] A2 AtE = HIEH DY S48 54
ZroltH(Kuby et al., 2005; Porta et al., 2006).
A =759 ASrE 47| HE B
717to] QA E-Z oJnigttt. Meshedness= 712
FO| AALE 4o, 7tEY BVt A= 71
151A A= o] 9o 19 711, AZ= 0] 9]
A 2= 0o 74T Levinson et al., 2017).
Closeness?} meshedness= 71& d4& #11
Sho] H gz} ol5 BHE Q1 800U HE 7|22 &
Aot AtHLang et al., 2020). (I 5)+ intensity
2} connectivity T Z|3E9] =413} Hrgolty,

2) A+
o] A= AEA] EAIFEHE Tt A EE
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(¥ 4) Spatial distribution 221 X|& $Al0} M

TAIYE] X E $4 Mgy
Shared wall ratio P e QT HES 5t 9| Ea|(Psraren)E 22 WA S2(P)E Lt
(1) P 01 Alrt
Neighbors =T, e GEE FE R ACES
(a% Eﬂgﬂﬂolﬁ) n et VIXKETI\HE HIE o, In)=l ST
Covered area A4S g0l

(H= HE018)

A+ Z]ETZfY!]hA (.1>

M
A (A} IFS HE

B0 KO

Neighbor distance
=)

L
— dist;, =

dist, + disty+---+ dist,,

n

=X HE U201l thet B A2, of

IRt £ =20, 2Fa 79U A,
B, CA=0IU=ER % |E22 A-B, A-

=
C ALO] 2|9 T

Mean interbuilding distance

1

QUFeH H 2018 A=0l thet Bt AH2IS . 28et #9U

ad

o 2 jcneignd () Ol A, B, CMI7i2l A=0] U= B2, A-B, A-C, B-C A0] 2]
(7d§) Noeigh
of gz
BUIldlng adjacency ‘Vm:v_qh_pm %g@' HJ@ LH 7"5—" T(Nnelgh Jom)E EI g 2::,! LH ?_-I%(Nneigh)
(H2) Noeigh O &2 LIFO] A&t
Width RIS HHAL AZFHL] HE(So)0llM 2t 2] BB (Spyin) S tHh

(HE, 712y

(SPB_ St ) / Lyreer

015 712 Z0l(LsreerZ L0 AR

Width deviation
(H18, 712Y)

Openness
(7=, 712Y)

Nyaia /L

street

?J%9| ‘)I:(Nbuild)g 7}%%} éol(Lstreet)i l— O'I 71|)|\_f

(X 5) Intensity2t connectivity 2 X|& $=Aln} M

CAIYE] X| &

A
24

g

Covered area ratio
(18, 71 EHIMe0|H)

covering object area
covered object area

718 HIH X (covering object area)S HIMH[0[A HIHHN

(covered object area)O2 LI=0{ At

Node degree

LEEF)0 AZE AX(HEY, L)Y 5

C12Y)
-1 B
Closeness — vt u ALO[Q] Z|Th IERF 72|91 d(v, u)2t udll =5t o =
or2y) 2, dlv.u) St HAHO| 2901 nS 0|Z5t04 At
Meshedness e—vt1 ol CIZIAO] 20| g0} OIZIF|O| 40| y2 025101 HAL
(7|_§%'_) 2w—5 — - T = —=0 T = VE o —

274%t7 1 9L EAL

i
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2k B E Mot AR ARF Y A E B
ek o= Qlok. o2 o] I AR S 3%t
A A7 HESE SAE - e ARE Ao
(Fotheringham et al., 2003). t}qt, & A A
o] =il sto] £271 B3 ARE S 4
|5t AL oyt g¥t¥oz Fehfidw
(intraclass correlation, ICC)& AXE & 1
%01 0.05 Kt & A3l hSI ARG ARERE
THRabe-Hesketh and Skrondal, 2008).

o] Aol A ARESE Sl =7 A RG] 5
AL o2 (A 13 Zol #@T = QiTk. o] 4]

=

NN Pre EAZHACIH, Rz =ABH B4, Ly

L pgaEst EXol B9 54, S8 E
A B4, Tre 3% 2 A4S, He 79 1
SUES BAIIE. o oA 18t ¢ = 242 A

9 WA 529 A ekiet.

A o] giol
A 590 P4ae 2120 HYoR At
ol f By 4l Belr} 2] Zeh shalo] 4

[SXha]
2= 9)7] tfEolth( 2o <] - e, 2020).
By =70 T BB+ BoLi;+ 855
TR T+ B+ 1 tey (1)

V. 24 Zat

1. EAIZE S ZYZ L

o Al 7S] 182 20209 A4 EAIFE &
d AS] FHEAEE G HolFar k) WA,
(19 3)2 dimension & 78| equivalent
rectangular index®} elongation®] &% A3}

otk (19 4=

4| neighbor distance®} covered area #r<

spatial distribution & 7}

021,070
070,084
084,092
092,097
097,113

XXX ]

@ 002041
i @ 041058
R e @® 058073
~ ® 073,08
0386, 1.00

(a3 3) Equivalent rectangular index2t elongation2| 37t 2%

7) 3H%E xjHo 2 Q1
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@® 00, 856
® 856 1983
® 1983 3875
© 3875 7277

7277, 19947

® 20204 787425
@ 787425, 2302617
©® 2302617, 4802795
© 4802795, 9755552

97555.52, 408180.19

(13 4) Neighbor distance®} covered areall 37+ 2%

S ZolE HojEoh (¥ 5)+=
distribution & 7F&Hl width, width
deviation, openness 3g& otdoz H
o =1L ek ARrA o g A AQl EA| o]-&3
7= %"éoﬂ et ZZHH 02 77| HEA &
¥hy 9SS oF & o)}

o] ?i:ﬂ"’ﬂ/q B 2A4Z sh7] Aol 71s54
£ (B 6 o] A6, L AHE HH,
A& EAZHAREF ] A = 13,2087H0]H,

H|FAE EX7HA R AHY 4= 7,98071°]
ot AFRFO FEHM FAE EXTHEES
g F| 4 oF 19Tk ofj A Zoff oF 27 199t

spatial

[¢]

191k BIFAS EX7FALS w A o 725
AolA] Fe] oF 191 9% Aol ik, FHwe]

)
=
L
>
oflt
)
o
=
N
oA
)
=

g
m
fm
X
)

& ) A ) A4 B AL of el
Aest o) AutaQl @38 woizw Ik

2. M A9} 5HA
1) EXFH A1 FF A
a

AEA] EAIGE7E 2R 7L
A FA8 BRI} BIFAE EA 2 Lro] A

@® 000, 965
. @ 9651951
1951, 3056
3056, 4289
4289, 5000

000, 095
095, 279
279, 476
476, 692
692, 1228

(3! 5) Width, width deviation, openness?| 37t 2%
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(E6) 7S

B At g BZEHA E= A Z[CHzk
TS EXHA(H) 13,208 3,592,414 1,472,421 1,080,000 21,300,000
HIZFHE EXI7HA(H 7,980 | 11,000,000.00 | 10,800,000.00 721,000 | 199,000,000
e 2 X E
Convexity 21,188 0.94 0.04 0.56 1.00
Neighbors 21,188 0.08 0.03 0.00 0.22
Covered area 21,188 5,837.70 10,860.34 380.32 384,106.60
Covered area ratio 21,188 0.40 0.15 0.00 0.88
Equivalent rectangular index 21,188 0.96 0.06 0.43 1.08
Elongation 21,188 0.73 0.18 0.04 1.00
Shared wall ratio 21,188 0.00 0.01 0.00 0.38
Neighbor distance 21,188 9.38 9.49 0.37 127.26
Inter building distance 21,188 10.57 7.28 1.73 74.52
Building adjacency 21,188 1.00 0.01 0.77 1.00
Length 21,188 68.78 57.93 9.54 3,621.10
Linearity 21,188 0.96 0.12 0.00 1.00
Width 21,188 20.06 16.16 0.00 50.00
Width deviation 21,188 3.02 2.59 0.00 11.89
Openness 21,188 0.56 0.25 0.11 1.00
Node degree 21,188 3.15 0.98 1.00 15.00
Closeness 21,188 0.00 0.00 0.00 0.00
Meshedness 21,188 0.19 0.03 0.00 0.32
M EgE 1
SSUNE L 21,188 1.52 5.97 0.00 604.80
EXolg =&
EX0IE == 21,188 0.45 0.23 0.00 0.97
FA-HIFA BX 2= 21,188 1.00 0.03 0.00 1.00
e EX &Y
dUEE 7,980 0.85 0.36 0.00 1.00
AEEL 7,980 0.13 0.33 0.00 1.00
SYET 7,980 0.02 0.15 0.00 1.00
o= 13,208 0.70 0.46 0.00 1.00
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(¥ 6) Continued

M NE: (B g HEHX Azt Z|Cizt
ojmte 13,208 0.03 0.17 0.00 1.00
ul=s 13,208 0.02 0.15 0.00 1.00
ChACHRE 13,208 21,188.00 0.15 0.36 1.00
ks 21,188 752.81 5,287.21 330| 237,830.70
x| 21,188 0.80 0.40 0.00 1.00
R 21,188 0.16 0.37 0.00 1.00
2 21,188 0.16 0.37 0.00 1.00
MESN =

A H2l(m) 21,188 7,902.43 3,863.31 22.99 18,336.50
B M0 72|(m) 21,188 4,237.73 2,197.80 37.96 12,452.88
20 T3t 12)(m) 21,188 26.29 23.07 0.01 669.39
J12 0] TSt A2)(m) 21,188 32.38 62.69 0.01 1,333.95

XISPE0| et 2l(m) 21,188 514.64 379.41 16.00 3,393.00
HA HIE0H| TfEH A2l(m) 21,188 114.82 73.27 3.00 2,822.00
ZS8u0| TSt H2{(m) 21,188 391.01 194.38 16.17 3,774.73
Zatwof st 742/(m) 21,188 534.85 269.41 16.57 3,591.53
S0 TSt H2|(m) 21,188 680.68 365.46 16.57 4,825.83
CH&tw O Cht 72l(m) 21,188 1,344.71 928.80 23.70 7,726.96
29 FH2M(m) 21,188 44187 377.02 0.06 3,685.05
SHZoll it 742i(m) 21,188 4,047.21 2,770.53 30.79 15,821.87

01329} =

ol (/) 21,188 0.01 0.02 0.00 0.24
DU (H/ ) 21,188 0.01 0.05 0.00 2.57

Holth FAL3} BjFAE EXZFA ] tigt 2
BAI= (A I (E 8Ol 42 A AL 5
A8 EA B4 EX A 4= 13,208°]H,

HATF =& 7,94401t. I EHICOES
Ho]FE= Rhox 0.80°0.8 23 -89 wet 7]
291 0.055tH FE R &3] RS A 85l

Aol Agere & 4 Aok WY BAASE

0.56°0.& Uetgtt. ok&d], JAH A8A S
£ 0.33, WA AR A= 0.580]}. H|FA
& EX P04 B4 "R 4= 7,9800]H,
AAF = 3,3440|t} Rho= 0.480|22 9

Al Y 7tA R go] Htotyiet. AukAQl
ARASE= 0.53, FATW 28AG+=0.47, A
AT ARASE 0.530]th 534 EA
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(B7)FNE EXPIE 2Y 21t

= Az Pz VIF
Fixed effects
AR 2 KR
Log(convexity) 0.126 0.00 1.17
Log(neighbors) -0.063 0.00 4.38
Log(covered area) -0.011 0.00 6.74
Log(covered area ratio) 0.093 0.00 5.53
Log(equivalent rectangular index) 0.022 0.27 1.46
Log(elongation) 0.004 0.48 1.40
Log(shared wall ratio) 0.033 0.03 1.01
Log(neighbor distance) 0.094 0.00 5.61
Log(inter building distance) -0.018 0.00 3.32
Log(buidling adjacency) 0.384 0.00 1.03
Log(length) 0.005 0.23 452
Log(linearity) 0.038 0.00 1.11
Log(width) 0.013 0.00 1.71
Log(width deviation) -0.008 0.00 1.86
Log(openness) -0.016 0.01 4.37
Log(node degree) 0.039 0.00 1.25
Log(closeness) -0.049 0.00 2.01
Log(meshedness) 0.146 0.00 1.37
=t
Log(Ra4t 71 dix) 0.064 0.00 1.40
EXoIg =&
EX0|g 28 0.162 0.00 1.32
FH-HIFA EX| 2 -0.195 0.00 1.07
e BEX &Y
H=RE 0.005 0.13 1.44
e -0.002 0.82 1.21
OHItE 0.116 0.00 3.31
Log(HH) 0.034 0.00 5.21
X 0.097 0.00 1.31
=y 0.008 0.02 1.12

90 Attos.//doiorg/10.30902/jrea.2022.8.3. 73



Chang-Deok Kang

(& 7) Continued

kS Az Pzl VIF
2 0.093 0.00 1.47
wEUX EY
Log(AIH0AM H2]) -0.134 0.00 1.91
Log(RE=A0Af A2]) -0.030 0.00 1.41
Log(=201 CHgt 712]) -0.034 0.00 1.43
Log(Zt220i| TSt Az2l) 0.031 0.00 2.18
Log(RIsHE <01l tht H4z) -0.065 0.00 1.87
Log(tA HIEO| 5t 72]) -0.014 0.00 1.09
Log(=Sstul0f thst AHzl) 0.015 0.00 1.07
Log(Zstulof tist Az)) 0.024 0.00 1.28
Log(ZS&tuof Ch3t 742)) -0.019 0.00 1.36
Log(ChStulof Cit AH2) 0.031 0.00 1.43
Log(B¥ H24) -0.005 0.13 1.74
Log(81Z0f tHst 742l) -0.176 0.00 1.25
Qe n8UL
Log(Rl71e) -0.009 0.00 3.82
Log(n8YL) 0.005 0.00 3.68
M 17.431 0.00
Random effects
ICC 0.80
BEAS
AT W 0.33
A 24 0.58
| 0.56
Atef| == 13,208
AT = 7,944

Z 1 VIF, variance inflation factor; ICC, intraclass correlation.

7} J=R& &%5}l= VIF(variance inflation t}.8
factor)Z B, ©= Ao A 1 Fthgko] 9.13 (9 6)2 o] A2 = TR 7iE Z=AIH
olEZ gFFAG BA= Y= A2 E 9 B ®=m0] EX7HA O] tigh g3k Qeksto] Ko

8) A7 BYolA AALUE, Ex|o]§ 2, 7ot DU 1 40| 2] thm SPusel tE TS SHSH: VIFgol
10 olstolm2 AL oFt Ao Holnz 9T Bl wE BASII

)
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(E8) HIFNE EX7IA 2 21t

B A= P)Z| VIF
Fixed effects
AR 2 KR
Log(convexity) 0.137 0.07 1.22
Log(neighbors) -0.109 0.00 3.88
Log(covered area) 0.035 0.00 4.06
Log(covered area ratio) 0.135 0.00 3.80
Log(equivalent rectangular index) 0.181 0.00 1.14
Log(elongation) 0.019 0.10 1.09
Log(shared wall ratio) 0.050 0.07 1.05
Log(Neighbor distance) 0.126 0.00 4.29
Log(inter building distance) -0.027 0.04 3.24
Log(building adjacency) 1.178 0.00 1.06
Log(length) -0.055 0.00 3.25
Log(linearity) 0.050 0.06 1.08
Log(width) 0.003 0.5 1.45
Log(width deviation) -0.008 0.10 1.49
Log(openness) -0.056 0.00 2.88
Log(node degree) 0.070 0.00 1.42
Log(closeness) -0.096 0.00 2.31
Log(meshedness) 0.250 0.00 1.40
e e
Log(RS4 /e 2Er) 0.214 0.00 1.37
EXolg =&
EX0|8 22k 0.165 0.00 1.09
FH-HIFA EX| 2 -0.211 0.55 1.05
e EX| &Y
JeUB= 0.304 0.00 6.35
HEEL 0.348 0.00 6.26
Log(HA) -0.007 0.24 2.99
x| 0.238 0.00 1.04
By -0.015 0.22 1.06
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(¥ 8) Continued

e A= P)Z| VIF
EE2H 0.284 0.00 1.57
USUXEY
Log(AIEOIM 7{2]) -0.263 0.00 1.93
Log(RE40fA 712]) -0.024 0.01 1.23
Log(==20 TSt A2]) -0.055 0.00 1.43
Log(Zt2 0 thgt A2l) 0.041 0.00 2.02
Log(X[SHE{0f CHet 72)) -0.145 0.00 1.40
Log(Hi2 FRF0 tHet #2) -0.059 0.00 1.21
Log(Z=S3tuof tist H2) 0.067 0.00 1.16
Log(E&tu 0] tht 712)) 0.067 0.00 1.25
Log(1S3tuof tist H2)) 0.000 0.98 1.26
Log(EHatumof tHst Hz2) 0.041 0.00 1.53
Log(Z& H24) 0.002 0.78 1.27
Log(BHZ0ll CHSH 72)) -0.115 0.00 1.24
Q7o NEYUE
Log(Pl7L) -0.024 0.00 3.25
Log(XELT) 0.010 0.02 3.18
e 17.384 0.00
Random effects
ICC 0.48
ZEA=
A W 0.50
A 2 0.47
TR 0.53
Al 2= 7,980
AT = 3,344
2 1 VIF, variance inflation factor; ICC, intraclass correlation.
S0 91tk 5% S0l BAF O E f-oju|gh A area ratio, neighbor distance, node degree
o At #HSIHCE. XFY] A¥E EHH, AA|, £lo® FALN vFAE EXVHY o] 34
building adjacency, meshedness, covered A JFS FUh E9], o] M= I H[FEAE
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