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The Impact of Landslide Disaster on Housing Prices
- A Case Study of the Landslide of Mt. Umyeon in Seoul, Korea -
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Abstract

This study investigates the effect of a landslide disaster - Mt. Umyeon landslide, Seoul,
Korea in July, 2011 - on apartment market values. We adopt two analytical methods - a
random intercept modeling (Analysis1: the geographic extent of disaster impact) and a
piecewise linear random coefficient modeling (Analysis2: the temporal extent of disaster
impact). Particularly the latter method enables examining transforming price impacts of the
disaster based on a series of piecewise estimations over each time segment. The results
suggest that the discount effect of the landslide is observed within 500 meters from Mt
Umyeon, evidenced by 15.5% and 14.3% price drop occurring within 250 meters and 500
meters range respectively. The results also suggest that the effect has last for a year after
the disaster, in that during the first six months, the apartment value was decreased by 2.8%
per month, and then increased by 3.3% per month for the following six months, compared to
their counterparts, holding all other conditions constant. By revealing home-buyers' perception
on natural hazard, this research will be a valuable reference in establishing the disaster
mitigation plan and the corresponding insurance policies.
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Figure 2. The study area including the
location of Mt. Umyeon and housing units

Aol ARRFE ®HQ= 20108 1€2E 2013
4 12872 AEsIlth. ol WA AR
Ef7t st 2011 7€ A 18E, & 307K
g F 40| 2 d7ol oAl 2011 T
o] QUL AAME EE, 1071€ o™ 20104
9”O] AR Wl ARE EF EERE 2 A
FolAdE 2011d 7 SRS ARV FEL
Aol miE ggko] F719F REZRIe W o
A FEpeL HnE S 1F

20108 9€ ARApElE

I

)

N

i

2 5
og ™
0ol

o %
=
g R

=
Al @Rlths 7rgol d-dlior stk olg sl
Ae 20108 99 AN A, & 7RESQH A

AFEN
7FA0l

HARQ LEMOERES Azt FHE
©0
I3

At EAROR

157



OjotR]  Zotop Stk T 20108 98 APATEN
7t FEHEo] deke niRl Zewm BAE
<, 2011d T AN ke "kl 9

O Al7l= 20108 9€ ofdo=R AEsi

ok ox

=

A7l FQ HoE: IEiSHA AS
sk FH A gdH=z, A7 H9 W Fe

FE| R0 ollER ot thie SPESITh
ot 2 g BA9 gEe 20108 18R
B 20139 12&€7HK] & 94867H9] ORIIES]
mijul 71Z0lct.

el SHe Uehle SEMCERE JiE
AFENNS Aol thst JHe= SAF9 &
ARBEEAHIAS HFE HOHE HEo=
TREYOH, FEO XA HY AR A=
WY AR & 5o tist FHEs IZEW
ERZHE AIEACL @ 0 84 £ FHR
= Eait ARYACl HESiH14'9] HAIE
ZRE SEolltt gl Y &9 xsll
WE A, WS A SOERHO Al &
Al SARRIEREARIAS  HOEE
of FREeH, o Wi, JISHEA HIg S

&85

o] QIFEASE &4 Aves EAF ATFH
XA TJATE A AEERH 50
Ch

54 Aol =710] BEE FHet
uel WA ol A HHoR 2t 5 7
A Mgl I 714 WE dake Ers] Sist
ol MET OWIE FEiIARISE B8l 20134
12918 7FoR AT 1S BEserh R
ATEss AWl WAROORRE S
A4 Az] WIS UERRE HoEsolTt Al

158 | "=EAE, M523 43 (2017)

A RIS WARIOOR ARSI,

HA] AARER A7 Hsit 7F0] miXle gk
HY BAoMdEe QEAIOZEE 212} 250m OJU]
(LNDSLD_250), 250m  Bfo&]  500m O
(LNDSLD_500), 500m  Bfo&] ~ 750m O
(LNDSLD_750), 750m  BfoA]  1000m  OILY

(LNDSLD_1000)2] H] Q] ORIIE ©] IR o
ol thst vl 7S] o] HeE AR W A4
shal, thEoll sidots LA 3201 fHAeR
HE 1000m HFo] @ofl RISt =4 HLI9F Hlw
SIICE 2L ATl AHREQEE0] AIAAY
afle] a7t FEit ZERlol mRl= Qeke] 9719
A2 AR whet gebdct meba] 2 24
= AR Afsh FEio] QXL Fth Ads
Z5P7] Qe BES 20118 7€ LTHAF ARRE]
Aol 19 - 20119 TERH 201249 6€ -
=9 miulEl ORE H©eIZ SHSIE, Ol
AR a7t AR ST Wl AARR A
A& 74E bg ZAoleks 7HEg 7IutoR Stk

Ch2o® AN sl FE=9] AR
Hal BAOAE Figure 31 Z0] LTHAR AR
B @ AsE £ 79 3 - 20108 1€
HE 20108 9¢€ WA AR 2 o7t
RO 7Y, 2010 9€ <HAF AAER 2 O]
T 2011 7€ SEAL AAER 2R OJRZIA]
o 77 2011 7€ WA LAY Hd o)F
e S0l TIRE e FIRHE 1d SR
ol 7Rkt 19 FRE 1@ efd TR 7RE
18 67 olF 2d F7K9 JRE 2| FE
B 20138 12874K19] 7|7t - OF a3

M H1 =

Z 17

0

ﬂ -
i

>~

Z—

0=

LOAERNE ool A HdeE LiER
AR WHa(Timel-7) B ZF b A O]

ooy OIRE

g FEst

LFEE  OF  ¥Hs(Period2-7)

%, Timel-72 2zt ¢t g



MALEN TSH7E Ry 7HAo) oKl

FEZHY SUKES, Period2-Te 2 FRE Al 9] AlEgie WaR FTRIRICL 2w
oAl BrSH FEIZIAS] FHEe guisht of  Hes RSt 7 ggks miE 4+ s o
£ 501 2011 100l mioRE FEl AR S A - Aok, MAERY, 1Sk, M
o] 2%, Timel2 22, Time2= 13, Timed= X2, WS AH - =558, e,
4, LUMA(Time4-Ne 09 Fe 7KW, #Hoea H omuEe - 371, BEA 2
Period2®t  Period32 18, LUHHA|(Period4-7) AEA], ESAE, S$3TAMH, o2, 29 - 52
= 09 g JRith w8 geEe 84 4yt 2RE N FEKS] APt agkEch ot
28 AN 91 QXA U9l QIR ool SAIR  WHeole AR 18R HIE,
et CnEsE FRIE ol Aut Jidsol 654 oled QI HIE, 1564 miEh QI HIE,
tiet ARRE W B SR ol mimf ofFo] ot "k 58 Egellnh FAAQ W W
oieh on] st 22 daAgde #%cied, Ay Ve SAEE AW @AY dEkei, A
AR e |9 7H g Hele BAst AliAl @8 Al ASE Zonth 9 59 e
k. FF B9l Age 2010dRE 201387k Bol Ot OEIAA ASS ANE i B
A MET FH 71 85 718 A= i)l AERISVIF) 0] 2F 10 Otz uEhd,
o, B €9 gn HLE 18 g3 HeE Has ¢ US34d BAt gle ZeE #
Frelol AE & ARP dF0] mE WslE Al ekl
OfSRACE
Landslide of Mt.Umyeon I  Landslide of Mt.Umyeon I 3. _E_A_-ll E-Og
(2010.09.21~20_10.09.26) (2011.07.25~2011.07.27)
2010.01 2015).09 201%.;[7 201:2.01 201;.07 201:3.01 201%.07 201%.12> Aol A WHR] FEE(Equation DOAME ¢
st | 1w w v lw ] omumas ozso o e 7 4
o 0720206 Aelolel QERE RAERIoN, TR
Analysis 2 (2010.01~2013.12)
FE(Equation  2)0Me MY JIAFE
Figure 3. Time-periods of the analysis 5S Algsiol AWE Asle] wajo] ol of
Ay wWen 5y on= pggloz nEa  UE 7H G800 niRle Il ARl o
W g gae nE Zom mome w o E HRE M.
sSo = pE EA O8] S 24 Aol F=o ARl FSth 72 NE F
OlNEAS EMozm Haslo] Amsgry  Soldh "X gAo wet FdEL, ol
= pxE EN Hools AR mE Aze TR FEHSN g dege FE] oz,
S = oo oup 2o @4 2 So| = oy &y OlSS Efehs 49 £ SR oA
o] TG, AX0o] AL AE o3 A7k AVIESHOl FFEE Fgol AT
o] 3242 iAol St 98 szio] 2 2013). oer gEiel ARol 240 Rlo]
A ol AS0 ggom Ul gwele  ESARl SHEOM exel SswedEs i
Zglo] U7l MEOIKim et al, 2017, Al T HIASHERE RFS FE= 8% 74
Journal of Korea Planning Association Vol.52 No4 (2017) | 159



Heot -

g HEgdut g8de HEaY &+ gtk
(Rabe-Hesketh and Skrondal, 2008).
oot &2 ke eAdgREs
oz o, F= JHHo] FEe niRle
E e FE ufe S4s
FF) @ OopEt e A= A
-8 XY WICTDE A s

th. eAdERge AR Aust oRE et

71k

QoI

K911

£y

slo] #E Y =gd JrEe dsharl] miE
of 89| HO| FEE o, Fot ¥HE I
9] FHo] Oo]FoRP] wiEd UGS AlEd
A= e &5 £+ ArHoIgA-L5F,
2013). AMERYEEe 2 Juo Jigrle &

NZ T JoEHuEi

AoAFEHEOZ2
e 5E, 2013). ANEEY
e U AAI4(Intraclass
correlation, ICC)9 =VIE Sdf T 4+ 9l
=FEs-018]1, 2015, 2 979
oA A9l =EE d-E, YAS, olE o
A HRI2 d86idle ™ 22t 365%, 81.4%,
78.0%2] A0l 25%0] A9 54 QQlo] 9
of AlE= Zo2 Ui, d9 #E2 FA
T2 ¥t AMERY €go] 7HE
0] Artal TEskICE

CIE0] AR szt oltE AAefriol n

THEEITHOI

Ag9l  E

R

B

A GOl ARl el wsEe BEsy

o TWETES @ssen FHEEE

ot Sol EYW4Tl Bauco] GEg w

0 o gEEe Wls Suwso 253

o] o} gelitke b sl e U
HE TE

i, og K E geje] SFdeE
o o

EEohe BAE ol 7 32 S

160 | "=EAZ, M523 43 (2017)

AlO19]  EHSRE(y-AE) T FFE V]
, oM 2 Fole o] o
ob SAl JHo=z Z&g& o+ A0, AR Fi
Trigtol Qo] ZEst
E2ECHWagner et al,
gt sl Az FE

oo=2

2
M BB =BT £ A0 B

2 odq] pdgrgoiie 20108 1€
HE 2013 1287HK] 499 TRe TR
b - 2010 1ERE 20108 99 WAR 4
AR A ofEZERIel ZIgE, 20108 99 %
Ab AR 2P ol 2011W 7R PEHAR A
B @bl ol 7ZERel ZIRE 2011 7 HAl
AR 2 ol el 3919 TR eid
FIRE 19 F7HKQ TRRE 19 FIRE 19 6
N F7R9 ZRE 19 eE FIRH 29 F

i el =R

7R 7IzE, 28 ol 20139 12871K19] 7]
- o2 URaL Z R A ol A
Mot Zb S Al ol min] oRE UE
OuHSE o8, LML Aisi7E Q1 oft
71 gdol nixle ggEol ARl miE
32 EGIRICKFigure 3). &, ZF F7HlCh
Agpdls S AR T2 ollE 744
s FOIE L& T ANMIRY BNEs
I 28E AR 21" QR W IR ofF
LIERH= CHHseb 2F 12F AJRARE O

AFE HEE LR AR B 2
[FAE o= tif OIRE UEhle tin|
9] WSAEE FI AAERS QF
K= olmlESQ} JEX €2 oImE 71 7}
ESIACE

11—{>>

f

oo BN o ookgr[l (o g moE

S
il



ARALEN TSN R4 bzof OjX|E @

Equation 1. AL A9
ot LoFE Ty
i AT W j ORtES] ths,

Level-1

In(o}oHEA A 2 7H)

= my; +m LNDSLD 250, + 7, LNDSLD 500,
+m, LNDSLD 750, + m, LNDSLD_1000,

12
+ 8,8+ BV, + 8D, + 78’“;; Month, j, +e,;

Level-2
mo; = 0y Ty,

Composite Model

In(e}sh=27127h)

=0, +m LNDSLD_250,; +m, LNDSLD_500,
+m, LNDSLD_ 75[) + mLNDSLD 1000, y

+ 858+ BN, +ﬁ7D+fyskEMmth +e;;+uy,

ijk

LNDSLD_250,; : SPRIORRE 250m Ul 9IA] ofF

LNDSLD_500,, PHAGORRE  250m  EAREE]
500m Wi 9IA] 0iF

LNDSLD 750, PEAORRE  500m BAZREE
750m W IR 01F

LNDSLD_1000; SUAORRE] 750m  ZARRE
1000m W 91 ofF

S+ TEA g HE

N, - UEA s HE

D, : AFSASA ¥ HE

Month,, &8 18 g3 W5 (k=1,2,+12)

€ " Level-19] Zkx}

vy; © Level-29] ZIR}
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Equation 2. AWl msiol Feizizolol Al
of M2 g wWaE BAsl 9§ A

& oA
i BAS Wl j ORrtEol Thsh,

Level-1

In(elsEA A7)

=7y, F T 20 _ 1 Time,y, +my, 2 yPeriod,

+m, LNDSLD_ 250, + 7, LNDSLD_500,,

+ 7y, LNDSLD_ 250 X (2] Time,, + 2 _ , Period, )
+ 7, LNDSLD_500, ><(Z7 + 3], Period, )

+ 6.5+ Ps

ijt
Time

12

N, +3,D; + fywkk;lﬂlonth”k +e,;

ijt

Level-2
=0, +v,,

5= 01+ vy

Composite Model

In(oFHEAAH)

= (90 + ’UOL) + (91t+ vm)zle Tz’mezﬂ +7r2tZZZ 2Pe7‘7lodm
+my LNDSLD_ 250, +m, LNDSLD 500,

+m LNDSLD_250,; < (3] _ | Time, ;, + 2] _ , Period, ;)
+ 7, LNDSLD._ 500 X (ZT_ | Time,,, + 37 _ ,Period, )

i gt
12

ijt

ijt

+B;8,;+ BN, + By D, +'ymk2ﬂlonth”k
Time,, © t 72 A8 O)F ZE 8 4 (=127
Period,, + t 724 AT O] o} Ot (t=2,-)

QUAOZHE] 250m W QIR 6IR
AL

OZHE 250m ZAZREE

LNDSLD_250,,
LNDSLD 500,
500m W QIX] oiF

T+ k=12,+12)

i Level-19] &R}

Voi Vit Level-29] 7z}
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Table 1. The result of random intercept model

Variables Coef.
LNDSLD_250 g8:82§?§
LNDSLD_500 28,'(1);18;
LNDSLD_750 (0(?0183328)
LNDSLD_1000 (8:825(53)
Structural Variables
Net area ?09830536; ;;
Number of floor (()00(())03(5)363;;
Building age 000374
Sqaure of building age 0(8%%%23;*
Number of bedroom ?0%015402%
Number of bathroom ?0%0117546)
Neighborhood Variables
Distance to subway station (_(’)2_05()7(;91_53)
Distance to bus station ('8 8(5)821625)
Distance to freeway (_31.'5296:__(?55)
Distance to bus station ('8 8(5)821624%)
Distance to freeway (_31.'5296:__(?55)
Distance to main road (88883%2))
Distance to school _(()00883172;;*
Distance to university (;:431(7)::82)
Distance to public institution (_53 65632:—_8!?)
Distance to police office/fire station (_31,223:—_(?!57)
Distance to cultural facility 0(88%%%;;*
Distance to shopping center (_57 gf:_'gé
Distance to Han-river _37_'265%_%%*
Distance to parks (2‘,:382:8%
Demographic Variables
Percentage with high education 0(63 1213:*)*
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Table 1. (Continued)

Variables Coef.
Percentage more than 65 years old 8;28)
Percentage less than 15 years old %;ﬂ%
Population density _(153743%'%%*
Time fixed effects
Number of each month YES
Constant
6.734***
(0.233)
Random effects
0.273
2y (0.0106)
0.124
2€ (0.000966)
0.830
P 0.0112)
Observations 1,641
Number of groups 258

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 4. (a)Changes in fitted market transaction
value per sg. meter.
(b)Price impacts of the landslide of Mt. Umyeon
within 250m from Mt.Umyeon, compared to the
counterparts beyond 500m from Mt.Umyeon
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Table 2. The result of piecewise linear random

coefficient model

Table 2. (Continued)

Variables Coef. Variables Coef.
LNDSLD_250 ) LNDSLD_500 x Time6 a0
LNDSLD_500 ©0768) LNDSLD_500 x Time? Y
Time1 000545) LNDSLD_250 x Period2 s
Time2 0005%) LNDSLD_250 x Period3 Y
Time3 00170 LNDSLD_250 x Period4 i)
Times 00159 LNDSLD_250 x Period5 ooney
Time> 00129 LNDSLD_250 x Period6 0045
Time6 00161 LNDSLD_250 x Period7 o550,
Time? 00148 LNDSLD_500 x Period? o
Period2 00420 LNDSLD_500 x Period3 00559
Period3 00342 LNDSLD_500 x Period4 o088,
Period4 00558 LNDSLD_500 x Period5 007
Periods 00839 LNDSLD_500 x Period6 00996)
Periods 00047 LNDSLD_500 x Period7 oo
Period7 (88‘2%(15) Structural Variables
LNDSLD_250 x Time1 00060) Net area 000117
LNDSLD_250 x Time2 PR Number of floor 000eas
LNDSLD_250 x Time3 -((())-%2174%* Building age (200313161)
LNDSLD_250 x Time4 (()003122;; Sqaure of building age (()00(())()1(]255:5;
LNDSLD_250 x Time5 (—8&1 3252) Number of bedroomm ?090%53%9)
LNDSLD_250 x Time6 ?0%0183% Number of bathroom ((’093;‘2;;
LNDSLD_250 x Time7 (881(3)‘;) Neighborhood Variables
LNDSLD_500 x Time1 (888533(3)?) Distance to subway station * ?00888385;;
LNDSLD_500 x Time2 (6008};267;) Distance to bus station (388852%)
LNDSLD_500 x Time3 ’?09810;66)6 Distance to freeway é:;ig:gg)
LNDSLD_500 x Time4 ?0%0175191) Distance to main road {85)88465620)
LNDSLD_500 x Time5 (_85)22(?75) Distance to school (8888;%)
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Table 2. (Continued)

Variables Coef.
Distance to university (88381_913)
Distance to public institution _(()0088833;;*
Distance to police office/fire station %%%%‘%%;
Distance to cultural facility (_g(g)g(())3124§)
Distance to shopping center _(8888?16?;
. . -0.000620**
Distance to Han-river (0.000271)
. 0.000241*
Distance to parks (0.000138)
Demographic Variables
Percentage with high education 1('(‘)23%’:;*
Percentage more than 65 years old (8232)
Percentage less than 15 years old (_835228)
Population density (_(561232:__877)
Time fixed effects
Number of each month YES
Constant
7.469%**
(0.739)
Random effects
0.261
2y (0.0101)
0.125
2e (0.000938)
0.814
p (0.0120)
Observations 2,476
Number of groups 128

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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