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SO SER0|2] AISZH MAIK| HZ} B

ol

(ZE it A2t A1)

1. A&
TRl &k HFFH|= AMlE o}, ®EE, & SA A WSl 3=
oA EF3eE AL HAMTG(IUCN, 199). oA AA7IdE 22852 AAHFH2
FAAARAAY) FHE= dHolEH) o FFF(Vulnerable Species)Z] 2E O] &
oflet ZAHoRE BEwy 9]
R

ze=2nyl ZHRoZ HA

T
A
o)

[o
)
i
Ql’.
fqr ¢
fin}
ofy

vl A8k, 2006) 0.2 A HFAIYEA =
o] ¥F AMAAZE £4E AP AHaAJnh IF 3

AAA] #YE T YA Kk, IEE FFHo=w Qg & Jhsdo] wig Erh A
A, SFFue] AA ANA F F = o

FERue g AAE ST
J_?-_

—~

= &
Q=
8&
»—\031
= o
o
e
o

SFFH e dFA #=xvte] F&5 Wy Qe olfe T 2o A AAHSE A
3t e FAS BHE ST e R EYstes SFF0 A e ud A&EHo 2 FUs)t
I ATk S=HA Bae] mEw 20159 AL s TA EEgt SEFu = 1,007 2 o
O HOAE 7S =N, 2014). ol2A &HTRE B ojzuo Folo] AAA F
il

2 & EAS A% A
#ol vla] w9 wiekst Holjrk EA, o] AFNA ARES MAA] AFE md AT g
To AA2 AR QlolE 7[E FFE AE T e R}, AT AHe] 7 dHolE
£ 83t HA AAA AAE Fol d F e ARl ATk SFFH| 9 Zo] HF 9
71 A3l e WY A A FToll g AAx= ARE 53t dode B2 o sl
mEt
of A& Tl A e BAL ted 2o AA, SFFHSC] dEstes ¢
of QIS A3 3o SFFuE HEstuA 3ty 53] SFFuEQ AZUE A2
AAE A Hod, &S e B3PS0 FHle AP dF AREY] SFFE o
AXE defste] AFASe VA EE HHs] 4T + A o =4, AdFUH &
FEAE AR FES 5 e 2L Fed JldstaA dnh AR, &Rk 2834 e
WFe AAste o =80 Haix o H2 A e =1 A A 5o AZAY
ANA g A FTEH AT AN EL GFF S AAFATHEA A, 2014b). ©] 2k
& AHEAE ST /IS EXolE WL 2YEHE Aol IdE of, SFFuolA o
H FEFS AR &7 M SFFEe 2A F3t o] § dES Lotop & Aot
o] AFdAE HIE E(suitability model)S &3t =W Ho SFFn L5
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SRR BEER HH ANA 9XE B Uk £ A7 488 APE mde Y @
AR el Atk 1 WA SRR A4A AFE BA0 AW B4 W5E A4 B
A, @ARTe) WE B FUNEAE AAs] HeAT o]E Fa £22 AR
A A=k AR A, & @A AR AAA A Aol AFAFo] WE A7
NEAE AR v Aol Aol wheh AgE AAA X WE} oA W

=A B3},

2. 47 U # AY

1) 537

& FF 1] (hooded crane, Grus monacha)= 7|5 2J3tH 1940d ] AF 12€74 ] =3}
o 2~3¢€9 EAAste 2FE 4y, 1950d] o] F TAEe} m2ALZ Q] A4
A7F & 2dcke AT AR A v #EE FRER FAAA =

Aot 7HE ol AT Fo2 AT (I L, 1980).

SFFu 9 F4dol= oF 100cmolH, AT F3l0] 3.3-4.8kg, &H°] 34-3.7kgelIth &
AA A oz 34 g W, o ol F24, MElel 2 Aot SFFue WA=
HAop RO 53 A B2 lon, Asols Yt I FA9 FAEA A

LEITHIUCN, 19%). & &oll 7Edz2 F2 AHsA A ddsta AYeds e
FEHE Aol EE EFA ZTHCai et al, 2014).

THATE AA 5 AMEFAZ 226 kme AEH 54kmel Ao T o] Fo] A9t}
20039 12€¥ 31Y S| YR EEE FAERSTFTEoZ AAFH v 9lon, 20061 1€ 20Y
T AJMFAREE HRE FA FAHYE VT FAZ FoF o] FEHIJAT &
SFRUE FAAA T AR 199930 2/HA R 71 AL 7 BFEREJT olF A%
Hog Z7 }6}04 201500 = 9o Ha 7] =21 1,0057H8] 7} BFFH AT AN AAVIEE
2285 579 k= W) v dolgle EE A olth(A Y, 2001).

i =
CATE fEvete] galet SAR fAE L Jv= Wntelth PAHFH Foz Hephd
T £HA 2AAES g Laglon, - A HAMAAZYE SkmAE oA i
H9 340 50" C 15" EolA 34 537 C 48" EZMA|, 57 12728 “ Cl16 " Eol A 127232 (1
17 Eol o]t ¢=Hwe s & 41 55km, 7= oF 45km, YTFEFEH YEAAE=
°F 3km4do|Z BluA & wlojt}y, &XRke] F WS 28km2, A Ylo] 21.6km2, Ao
WOl 54km22. 2 o] Fojx Jom(EHA, 2014a) o] RS Ziakx 5m oo R W
Atk - FHE A AVEE A9, FEAY, AEAY, FRAY, AHAGo R e
. AR FRoE AT e o FHo]l AVIAE AU &Rt R eyttt

TR FAS W cdwe R FPA Aol WAl LESkAL A=A, 2014a).

o

O

3. 4 By

A4S B (suitability model)ol@t A3zl 7]E wel Yo HAPE AFHE AHERE
Edolt}, o] RHll2 F2 AMER AUy =29 dAE AAsAY 54 T HH A4

d
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2
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C el e AN ANA AA BHE A @5 %olowﬂ 71 R BAA
b agEE ARt A WA BAE AWEX AE G0t HYATE F
2] SEF5 B5ol HE YRATALS Fusjel, 4TAL HY HAA AT 3

Ao = 0}7308'003%E 3 17:007+A = 1971H #olo] 7}

e
4
N

A Wye T Ay AR AAREHJY SFF
FAAS Al 7HA 2 E7EH, 4 733
A= Al 7HA R oE Uro] A
242 (sleeping site, % SS), M o] A 9 (feeding site, FH FS), F21 A ¥ (daytime resting site,
°FF RS) 47 APz HUt 7IES 2 Atk o A4 F389 AAA= 44 & Ut
71EH TREE JHAA ATHCai et al, 2014). 7 AAA] FF ol ©E HIUVEH A E
gste] 3709 AAA /FEE AGEE == Wt Haee e 2 5111410“/‘1 o] Foixl
TR 975 Fasto *‘]E'Jél'iiq(%%i} et al, 2015, 53}, 2014, frs38h.01714d.2 3}
A9 AR eEs, 2014, 53 et al, 2011, §58 et al, 2010, -rr*s'il- et al., 2008,
753} et al, 2007, B+912, 2005, A74 Y, 2014, ©]|3< et al, 2009, ©]3}<=, 2009, ©]3} et
al., 2012, el et al, 2009, AR S & ©|E, 2008). wH = SFFu|et HHd HPA
T7F wg A7) e SFFre AEF 5A4do] visHA vyetue AFFE e T
FHE Ao 3 AFE FUHHoE Faudgoen, SFFE YO st ¢ At
(#E<>"] / Luo et al, 2011, Woo Shin et al., 2001, Ling et al., 2015, Ma et al.,, 2003, ®§*3
1994, VL1 et al, 1993, {i/#J& Kawamura, 1975, Cai et al., 2014, Dongmei et al., 2015,
gefrisiE/ Zhang et al., 2011, Li et al., 2015, 5:ffi#E / Zhang et al., 2009)% F313}od
5 AR

I~

2) 87 ¥ HrpE R A H&

<E 1> MY F3E ¥ B7F 71F 2 7SR

ZES wWor 7= JE= X[ * EES = J[= TI=R[*

S = =0] 5~30cm 1000 =y 12| 250m O1&F 45.0

x| F[EX] 7{2] 700m O[4F 87.1 |H[ 9ol H = AfA[ 33 4
X2 2] 500m O[4f 45.4 g[ F=HA] 2] 650m O[35F 29.6
2l| 3t Azl 600m Ol 4 341 |X| & Azl 300~2250m 24.9
= Z{2] 400m O[&F 212 SIH 7{2] 100~1.000m O[5F | 211
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= = J12] 450m Olof 100.0 | & [ FI=IA] 12| 1.150m OJ&F 65.8
Al EZ E[ 200m O[AF 97.4 |Al[ 9ol [H=o[ AL, s[EFsF X[ 60.0
x| sk 7{2] 525m O[5} 84.8 | X

e 2He Bo FEEne) 4AME B4 UFd ARE A1, «AANA AP F
w70 BUHY A% ARE wEoE H572e AT FEEY 44§30 n
2 HBrEe wF AolsA AAH] ATHE 1). 4 &4 sl Y AFAE A& &
Ao Ea) AASA HUh

Al

o] F7t 4+ Y (diurnal time-activity budget)(qr51d, 2005)& 3L
2% AAFIF 9 vies Adtsanh ok 08:004FE A4 17:00 714
FRue BF vl wet MAFEdd THeAE st

1) A4A #¥98 F5< 2%

SEREL SN FAR 0|83 4 U HA) YR AW H3 Svio] 91
1 gtk AW $3e THE FIARH e PR AAAZ HYHAD, A
H5e F AGD FAARE £ BAAL AHAZ vebgth SRR FAYR A
o Ade gEAHoR Adn F2o) Al xsha Yok,

SEREL wdmel AAAGoR o] 88 & At Aol AL ARe] B3| 91K
St Ao Ueuth $43 H8A Aol AW ¥ AFA ol U ATE, HF
g, HHE, WIS, AU HolBE AHA} G4 Atk ANAG =N AP
AGe FFHOE We wol BHs Jov, A ATE 47 YokY & Ux BA
g 540 A9

SRR} AW FAAGOZST £ e AH e A= Ao EE HFA
o3 BAE £2 226 Wi AN Aok =9 BT FAF 293 B3] AN
AWE APH FAAGozG AUt FAAGL WolAY @ FAe AHA Azsh
Y W FA G o)A ATiA ez 1T e
2 AQWE AH AAA 24 A

R 84 A NAAE SHW B&o WA LEach AFH 2o A, AW, o

5, WdolE, 44E, e drisk HAAR Uehgth ol F 104 3084714 E W
sEakel, el Mok AAH O MASA Fol=t AR Rtk 104 30EFH 11
Aoleli= HAA o] W7k FASA ZolSo] o) sANTh AN 0|8 ZaTTh 114
oFolt HHE 49 20%F AAFE Aqo] gon, JRHoE AYEs} e Zl%’% 8
ASh MK B2E DA oF Aol AGES BdA HA oA, 1
oA oA Ee AFEE Holt Aoo] Ak 1145H wHw

A gEsk F7h] ARE 1 897 AR WolAE 54e Bt #

o= A W7t HolAE AL ngor], $3

N
-

lgo{m

JlN' rg A
DS

tlo o &
S > 1o o

oo g =

off mr BN
> g Jo *
o mk v =
4 ofy

_‘
&
Q
>
:Ll
o
rlo
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2 2A AEA7E dolAs AFS 2

=S FA0FZ WS W 3F F =9 HAFJEU} /M =A UERGE AL 84

A7AA oI5, 1A FE BAZMA S A =9 Ad=rt dasnrt 14 de =34 $49 4
F=7t Ao LA YA "ok 144 o] FHE= At AT FAAAMY HF =Tt
= AF=E oo

APzt TPATTFAN BAE AHEY, AFETt 5 IFEH dhse] AT
o= AAH A= AL Wl AAS A AR &A%t
FErt =2 AYo] YA XAl Folx Bt #EAder dAHH e
Atk @A SFAFTHORE A e A9 24 SAFH RAMA H2 =
UEt L ATk Rk 124] o] FREE FAATFTHY MFA AFErt FoHoRE EA
UERYTHE 144 o] $oll= AFAZ JElA] @&
HBHEAY oA ATHE AAA Hete HEE AHEH, o SAIFH 114714
TEEH §F HGA AWl AAF =AY AFErt =A deEbdoh o]9)9 AHE
AFE7t gk 114 o] F5E T3 FdA kel 9XT FA 9 HF=IF FolA 7] AlZ
sto] 17A17EA 1 AY WAV AT FEE A4 s o2 He Yol HRAR
UERdTE

fo rr

(FHLERD)

Cai, T., Huettmann, F. & Guo, Y. 2014. PLoS ONE 9, 1-12.

Dongmei, Z., Lizhi, Z. & Yunwei, S. 2015. Avian Research 6, 1.

ICF 2011. Avian Influenza Appears Among Cranes at Izumi, Japan, Global Crane
News: International Crane Foundation.

IUCN 1996. The Crane: Status Survey and Conservation Action Plan. Gland,
Switzerland: TUCN.

Li, C, Zhou, L., Xu, L., Zhao, N. & Beauchamp, G. 2015. PLoS ONE 10.

Ling, Y., Lizhi, Z. & Yunwei, S. 2015.Avian Research 6, 1.

Ma, Z., Li, B, Jing, K, Zhao, B, Tang, S. & Chen, ]. 2003. Ecological Research 18,
321-329.

Wade, T. & Sommer, S. 2006. A to Z GIS : an illustrated dictionary of geographic
information systems. Redlands, Calif. : ESRI Press : Independent Publishers
Group [distributor] , 2006. 2nd ed.

Woo Shin, L., Chan Ryul, P. & Shin Jae, R. 2001. Journal of Ecology and Environment
24, 77-80.

L, A, if1, 42, 7k, f4., Eguchi, K., Takeishi, M. & Nagata, H. 1993. [11[& 580
JEA et 25, 157-165.

FEE - 53 - Z3A - o) 74, 2009, A A 3] A 23, 250-257.
21734, 2014. thesis, *15*]313}15"—7 Aot skl, AL
AL - o] 4E, 2008, S=5AE3] A 10, 173-178.

A4, 2001, =] AW 374, E g3 3L, edited by AR, pp. 479-494. AL
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A EHE
=34, 2014, =R Yo E HI(TH)S] =AE olE &, ofAlobAE Al
MW/ Luo, J., L& / Wang, Y., )73 / Li, G, LR / Wang, Z. & {JHE /
Fu, J. (2011). LM AKELELH / Journal of Northeast Forestry University,
108.
, 2005, thesis, &F st wSthehd, &5

, 1994, thesis,Graduate School Kyung Hee University, Seoul.

Z 1z
ox ox g
o o g

jus)
==}

- o] - Li Lifeng - Tobai Sadayosi, 2006, Yellow Sea Ecoregion: A Global Treasure,
A Global Responsibility, edited by g AAAARS7] 7, =374 AP 71,
p- 44. WWF, KORDI, KEI.

A, 2014a, AT HENSEZA 2 E8F BAURE AT

A, 2014b, AT F B WY SFFH A AEZAANH, edited by <=
HAvkR A 3}

AW e, 1980, i L 10, 413-421.

fr&3}, 2014, HEisu#E 54, 94-94.

3 - AEs - AsHA - o] 7)4d - o) - o]’k - RIS, 2010, FH=EFEI A 17,
55-66.

53t - P85 - vhEE - ubEs) 2011, S A 25, 516-525.

53} - o] 714 - ARATF - o] %k 2008, FH=3hH A et St $] A 2008, 34-37.

8- o714 - A A, 2007, =37 A E)shE] A 21, 526-535.

frest - A8y - DA - e - AGA - A8 - S99 - ARG - o714, 2015, 7D

37} 24, 301-316.
58t - o714 - A3 - S - A - vkES) 2014, AR 9 27 47, 282-291.
o]3}<=, 2009, thesis, A3 e, K.
olst - A4 - FEIE], 2009, FAME - FAAY =TI A 27, 375-383.
ojgt - AFE - oA - AET - & - AAH T, 2012, FHEFEIA 19, 261-271.
sRfriE / Zhang, B, Ef#t / Wang, J., #Iff% / Liu, Q. & WFHHE / Tian, X. (2011). #
LR RELEL . / Journal of Northeast Forestry University, 92.
iR(EE / Zhang, B, 7% / Tian, X, 2% / Liu, Q. & KB / Song, G. (2009).
FUAEHZE RELESR / Journal of Northeast Forestry University, 93.
Wk, . & Kawamura, N. (1975). L& SEBE T sEH# T 7, 550-561.

1) TAIAFA 2709 (International Union for Conservation of Nature and Natural Resources, ¥ ITUCN): #<1

Axde HAstuz AhdE =7 T2 AA Hoh R e ot
2) 9= dlolE H(Red Data Book): 1966'd#E IUCNOIA 315k HE 91710 A3 S5 BiA. o AES
9] e

.
ZT ¥R A= me} o7k dAR FRSIFTE FHFE(Venerable Species) 2 2=E | < BF gl
o o

=
N
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QIBIE WEsfUIS| AYE K OIS £

ol - gE2 - FUY™ - ABS
(BEAAAADTL DA, A STHE T A2 W53 ALY, # oA AAD AT A7) A A AT

B AT, o) sk A TEA 2ot e, oA G S A ¢ w3 )

slo] s Hol o AT HT =Y FH
ARA g FAL F e 7lso] M
71%& o] &3 passive FHA 7|Eo] =&
ol ZE&HI Aot wepaA B AT A= =it
718 A4 HAEY ol A H o]F ZEA L Ao
&5ttt

Wasinle]l A@¥H EAL dnle sHEe 2, 4R AEE o] FoZ composite
gravel beachth= ZolH, A2 EZA| o] T4+ °F 2~4mE EIHUH 2015 2¢ 1099
A B A A o] T iRy BRoF PR A F S5 AP, A4z o
beach face ¥ tidal bermol 5071%, & 200719 RFID FAAE EA3c 181 3¢, 4
¥, 649, 7¢, 999 F 53|19 FAA olF EUHT Y o]F B3] 9% AF FTFSE A
A8kt

FA7 olF BUHP Y AY FTF A, o 22 AEE w3t fys gk

] RS

ok
~
!
o
w)
=
o
=
o
e
=
o
Q0
c
o
=}
A
<
—
Q
o
=}
=
=
o
=

I

ALHE FEE 29-49 FoolE N B FAAE AAHOD GEOET, S R
of FAHAL Nl ARZ o]FHE ATL HASAT BAR TEE 4979 FAol: F
A7 AAH O FEoA BEoR oFHE 4TS FASAT. =@ 2o Ad 7
ARl FFE =Ask A se ARFL Wol HAHE ARL wyth nHTon
dedz TEH 79-99 FlE HAHA FAR 0T WAL BAN FARAY, 54
Moz M dE9 tidal bermel FAHBA 4PH AE ol Su AAHA A2

S@o] UEL e HAsith

B ATE 749 $U BUEY Azelr] Mol 47 sul W HAE o5 o s}
of TlElAE AT S AT, AR WEs GEE AT S YU olH T ALE A
7 ol% Aole] le] e, ALHolE HAALE A% AW AFoldAe] WA 1
A2 e Fol BBoA dEoR oFHE dde] BARTL stk 1 9ol 7
Aol Aaigte] & m3po] }E 2T o3 YA HEOE olFHE el WA
T ANSET 2% A% BUHYS Ba AW 9 AE AP S 9 oEe

Aolg FHsnA Wk,

B ATe AR/ S ¢tz 59 ATHA|(PJT200538) = 33 E ATFdUTh



7 Asiere) B #4e F4snA s

AFA L T PR Xt A 1A Ay FoE) Ao, A A
HE st 2 RE oF 200m Bl ol X3 FFAo]tH20~25 m amsl). 75 HHol
= oF 2m F79] wHe] ol gom Fu Ade fRE Lo ogHy Ytk ©w
o] 4RE Bo] TzJl Qe AEZ0Z o]FojA & W, e fRE wAH YT
AAS M Y B2 F450] Yt

B dFolAE JER4 2 XRF, XRD £4¢ 3 Fe 9w Eessts 548 5
°}etal, OSL AUZA8 & T3l HAZFo I AI7IE Aetstna At &4 243 =23t
gx EA 9 HA dAdel met 2 e SEoE FEEE Fol FAFHA=H, FEFY
A% oF 200me) APAE TAE] Yo HmA BFo] *5d uwhd, Rz A
o mo] HE YAER FAH AUk EF CaO, Na20, K208+ Zo] F3lol thit A3

o] Aijdo=r ogt E4o A FEIFAA H w2 FFS EHFI, Fe203, MgO, AI20
Zo] FH o2 olFof AAHAR EHL HTNA O 52 FFS B AR & 3
2 FIE AP oz FAHHJY. dW OSL duEAH A HF ddyp <k
0.15-0.20ka$} 6.8ka, 121l 34.2-44.6kas} 96.5-109.6ka¢| 4.2 eI, IA 4719 FFEO2
TEHE A& gl

<&t

WA 4R meEe] A9 AFAA AMAT BAFOE, s1Ee o FoZ Mt kAt
Tol o@ ATSH w2 W HA 2009 Fole Asiste] B Fel AT =HHZol
$" F Qe BAYY Ao wATh e s AEZe] Aol HAH BA A
qrel slmol WAL Wbyl Mol ARFI FAW YA stATFole 1] ol
o meb] @Alsks Aold BolA HAH FH HAZOR M=, At wzH o
g W olEHol & 2 HAZY sAsAo] Fol mlth ®E of om ¥ol U9l ww

Al s e, sFel 2 H o)y HHol
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cILII R T N TP o

=
(“F NSk A5 9 AT e, R o S A ) a3k 505, +7g o S AL A2 3}

APALE] A HIE=7E F7Eekal JITH(Kim et al, 2007 2015) 4’\]'31 Ll 3 A Fol gk o=
& Hste HIZe g FE8 F2 (9, Darcy’s law, Richard equation 5)¥ ?‘z@@
]

5
gels se] RAAE A B4 ol8F PUES Hestn ok 3

- = ] p Y
AbEl 2Foll Qo] dlFo] A ALE M= AFY, A, BEGY =g 44 11‘41
FrAe 5 A9 S0l e A77F AdEfoF doha RuEy Qo
HT AA4"RA 8 GISe el R ofd AAH AFe A% FHA 54&
I

o
AGAgo] Ao 1m olate FIteYEE zHe Lidarg
ﬂi At B AFoHE 10em F Lidar AAEE 1m 2 5m i
TEE AASGon o Aug BTN HAH IS mY o
FREAR 54T @A el AT

I3 A7t QY Fol

& H
Ijm

§8 A7/ B0 3
5% 2 AYARE
s
2

&< AlA Lidar7}b z¥

fr 2L

2. A7 A=s

2.1 Lidard] A&

LIDAR(Light Detection And Ranging) Al2=®l-2 #o]# H2E FAlste], vhALE Hol A
2ol EEAZME SAFOEZAN REAL A Y F3F A HEE AlLIS 33U AFFR
S35t SE7IHelt. A AR IGE BEAR Jof BA Ao S5 e
3 LIDAR DEM< &8&3to ZALE #3333 LIDAR A5+ &3AX A vz
7PA 2 20099 s 2011 A5 TA ASF A5 EAER oM, 33 LIDAR ¥4 s
(raw data) #ZHH=E oF 10em ATk ©] AEE Im % 5m SFEE HIEsY DEMS
AR 3 E4e &8sttt

}& LIDAR H°olEl9] &87beAS ddstr] 93 HASAH A5 UL ddiol g
GPS ZFAN}E o] &3td ATs skt GPS <

g AAZE AW GNSS S (Network-RTK) 7 ‘?;‘
o GPS #Avle] dA R A (site-calibration)= S & ZHFS
LiDAR Hlo]H = Hlol8 A3 ztol +10me] Hd AXNALES 2t=

A A 15 AFl e td GPsEHEF ZAFHel A Lidar A& A= =3+ 11end
RMSEE YWE ATH A& 58 Al, 2014).

1) w2 A =} jinkwankim77@gmail.com
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2 o 7 A - 28 Eurlad §9% ARS 492 SRS o RE =)
Aol BE SobA - A EAS Mo XA B RE EA4L BASAT =)
Mg ARE 19809Y AF HeE NELAATLY 2 AR F FHYE w74
AEE AGHAT ASE A5 AS e B Fe 27 F 286712, 523Folth,

o] wurlay ARk WA B9 A P8 =urlay dAe] BE E4e B8,

SO0 7t FFW FURE 54 AL MY dEH wvrlag §¥ RS o
Toll ALESAT. ASE =72 87 FEL md dAigele R, ‘Arigole Aozt
o, “allolF el R, S, AR o, AT, AT, LHMAT Solu, gH
& % 200F0|th. @, DBSHE 4RSS FA BE SHS BAS] A8 A= A4
2 AAFET ALE FARE TEEEEY FARECY AZHow A4E FAEES
NEER BEste] Aelwrt A5 A7e] wulrlhel ANE FHAN F A9 0
Y@ A%y, FAGE Fu 5 werste] wulslhele] 74 88 A4 gHEE 5
e s
3. 399 =uri&ge FNEE EA

Aol E FAe wurlae A BE 54 BA) A8 A, T
Al mTlad B d3e AWET. O Ay, S =uvlad 2xs =2 270
Adoz FE & 4 Ut F, TALS TR I UEEISAR A duhyH gde T4
o2 ¥ FREHACR TEE & Y
<E 1> T A - TE =rlid fEE B %
ekl o F(%)
3 =9 d7rd el allele ZshY & 21}l ol = 2] =2 L =
A PR IREa 0y 7het Heoe gt 7 AErol AT ERASS <7 F
17(415
ikl 0(0.0) 0(0.0) 0(0.0) 18(69.2) 2(14.3) ) 0(0.0) 0(0.0)
AE (7)) 0(0.0) 1(43) 0(0.0) 1(3.8) 1(7.1) 124) 1(6.3) 3(8.1)
A% 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 12.4) 0(0.0) 0(0.0)
3+ 0(0.0) 5(21.7) 0(0.0) 0(0.0) 0(0.0) 2(4.9) 0(0.0) 6(16.2)
=4t 0(0.0) 000 | 1(10.0) 1(3.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
N 10(62.5
CEl 9(27.3) 2(8.7) 0(0.0) 0(0.0) 1(7.1) 0(0.0) : 0(0.0)
B 13.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(49) 0(0.0) 0(0.0)
A4 5(15.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 000 | 5(13) 0(0.0)
op4t 0(0.0) 4(17.4) 0(0.0) 0(0.0) 17.1) | 5(122) 0(0.0) 14(37.8)
23 0(0.0) 1(4.3) 0(0.0) 0(0.0) 3(2L.4) 3(7.3) 0(0.0) 10(27.0)
=4 0(0.0) 0(0.0) 0(0.0) 6(23.1) 3214) | 6(14.6) 0(0.0) 0(0.0)
e 39.1) 143) | 2(20.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
AR 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(7.1) 0(0.0) 0(0.0) 0(0.0)
of 4 5(15.2) 000 | 5(50.0) 0(0.0) 0(0.0) 2(49) 0(0.0) 2(5.4)
A 0(0.0) 9(39.1) 0(0.0) 0(0.0) 2(14.3) 124) 0(0.0) 2(5.4)
R 1(3.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
34 9(27.3) 000 | 2(20.0) 0(0.0) 0(0.0) 1(2.4) 0(0.0) 0(0.0)
7 33(100) 23(100) | 10(100) 26(100) 14(100) | 41(100) | 16(100) 37(100)
Fdel wujrlawe] §98 FUEE 5L AvRW, =urlie f¥WE TH 3
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2007, “ALE <Evlea>e 712 F4% A9 #R7, AxTEY, 53,
7-36.

1984, A A- AL HII -

1996, “=&AF T189 A7 BExo} FAA/A”, 11&8A T, 3, 25-59.

2010, “HAEAY ALdALrge] HFFE BExe g 17, F=wash 29,

187-276.
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3], 2009, “H3 AS W8 A5 B4 AR, FAWEE, 23, 63-89.

FAZ - AEE, 2014, “TAHEGE EEFoA UEUE =uriige Rxet Hate] B
AT-AYFoLrE T2, FTAFEI A, 31(2), 11-23.

o|7t&, 2013, “FF A AAHY AH EAH 47, E3HAAE, 25(2), 56-73.

olag}, 2014, “& 7N/ =ulr14E] 17, d=188) 40, 145-168.

o&e} - AFE - MAY, 2015, FEAW =7k FA4, FFUE, UHFSFATFA

e, 2013, “FAA FAESAA A-FHE BEEAD vlu AT -G AAGE

FH o, FEAE SR, 47(2), 229-240.
A %, 2014, “<obtE]>9} <FAAE >0 AR HE FY, =R 40, 169-19.
k9] =] 7] 4] http://wrice.kongju.ac.kr
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OSLACHel GPREIALO 7|4t S=M sfiekEole] LrEtuly sHa
- 35 dsdel ngfE HYolE SM2E -

Y3
(FR 873319

1. ¥ A

FEvet Faehe Asictoly Ealictal His) FujHor dxrE fdHoR o] FolH
At = A FFIoz2 FAE Ao ofs] sftel AHT Hope] Wofzio] dot
stth(z3hE, 1978). 32 fFrYste sk Ry stH s FRe FHHRE(Y, &5,
1998; o4 9], 2006)S A FehH, viFEe] Foks Ao wiFol Fa AA 594 Sl
= FE7F Bk o3 Hoks AR, AR, ARF, AE S AFOR o] Fofinh o5 A
A2 FA AHZIAT ol dFH dxee Fad g HHoR ol&Ho stom(YaA,
1989, &4, 1999), A= T4 €8 FAAY nEE T dAAFUEAM Fa3d &

A= &g¥ Yo

FalQte] sfibgole |9 deH e P WHIAAAA FAHE ASE AAA o
w wiAe] g #HEA ] AFEHo Sh(xsE, 1978 &
2014). 4% ™ s ol F 3ol ffﬂ T 523 "Ry WAdEo] vio o
z 2 zh‘s}h erﬁ 14 Hoksl wEHgitiE Ao tHChoi et al, 2014). °] AFolA 7)ew
o Q% o pEsQHH o A 7Y fHH-Folv
Hoj gohl&5-Z3Mg, 1982; X3F-FAZ,
1991) 131‘/} F A9 01'75177}74 A SAolvt Rzl s FAZHQA AT AAE

S, O—ﬂl 7H‘%}§ el AFH FASl " A=A o

webA] @A ol U= ‘ﬂxﬂ‘/} Ak Hofo] WS dustr|de FE&HA KXo}
ot wgkA o] AFgAE OSL(Optlcally Stimulated Luminescence) Ati&4 3 GPR
(Ground Penetrating Radar)&AHS ©]-8&3te] A& F3lite] et of Wiy s FAHHS
2 AASte AL BFHo=E 3T

2. d7AY 9 U

dFgsictBole AE X7 HalF S5 7AW 74k Aol 2AH lom, 37
AE] ATEE Z3ste] AR, BRFS (MR, cat's eye lake)?} 2=9Y Fo] A Fo] I
o Aot st mo|™, 3fQkFore] F& ¢ 1-1.5 kmeo|t}. 3f<kE o]
F&ole HaldHde st 9;1%73], YEZA A Mo 2 AFHT7E FEROoE AA W
o] Aot ZIF - FAZ(191)S HEAE ol &3t dFd AHFY HAE =5 A
I N AYAEAA S AAG 8F Ao

T EIeEolE ANEE YT BHIW ddod BEx3F Atk HopAde FdFol

E
N
e
Ir
o
N
)
7\"
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WAl go] YR ol  dRE e vt NE AEd dEe] e F
Aot Hata ok ok FRE dfhAd 2ol 43km, F 44 km A== LF s etel M
& sl & Holnt
AFA o] WY By 9ste] HABe ?;EM, OSL Ath=4, GPRE o
&3 WETE HAE FdEAT dEEAS ddSAH Bed ANEE FELAE ol &
st A H SR 2™, VRS-GPS(Virtual Reference Stations-Global Positioning System, S82-T,
South, China)E o] &3t zt A 4o A-Y=xxe) =S ZH3Yth HAE A=E
e fste] g EAAAA 770 AR 964, EFedMes 570 AR 48K 2FES AF S
How, 52 YdEA X (QICPIC, Sympatec GmbH)E ©] &3l E4adth. 2 X2 ¥
AN 2Ae7) ekl T AdelA 217t 1484, BF 280 o] OSL ABE IS5k &
/) 2H YA T o] o) =she] EAMSAT OSL Atls ARe] Z2® WA F(Paleo
ZF(annual dose)o.2 Um o ZH AEHT o] AFoMe FHAFS F3}17)
< GLUASATHE AFESH S (Murray and Wintle, 2000). GPREAFE 913 250MHz
9] FHIYE AT RAMACS X3M AH|E o] &3tH or, n&E3tolA oF 320m T3,
LEAALAN oF ddom T2 A FAASAA. o] W, FohE GPSE ol g3hel FAY2
2 2489 IEE o3t AYuFPL FYPsiqch

2

il
A
Ju
gg
52 "
0]
=)
5
i
\!
X
i

J
e

A A¥, aER 45T ke Bxste ATFI(EE NAYES dAZ SHA
2 24N Z
pa’

U, AZA A § vg o= AEY f=Fo] YEUrE 9t GPR &
AATE ZF AAFE Y RS o] tAR vl W] AR A FE R o] Fo A

ATt olHF 5AHE WAl(beach ridge)ollA] HAIFAH R Uephhe HAHF x| 3
(Taylor and Stone, 1996; Engels and Roberts, 2005). 12y} AtF+go] wpFRE
TE SARFCR AAR FEE FAE JeH, stEF vl FHHES H
< Aox FHHAH. o Fx= WAl 9o HAHE FH(eolian cap)o| SHo
] AEEste] F HA AT DY uhRolA FE A A YEST

Ao AbtEolA 53 OSL dAdl= oF 100 HFE <F 60000 72 FH I8
et €5Ee A, sito=ZRE A HA E2 oF 01 ka, 7 HA E9 3E+= 4
13-1.8 ka, Al WA &9 3= oF 4754 kaoll FAE AOE YEyown, F Wx 4

Al A geo] FRFL 01~0.2 kaoﬂ HA" Zo g Ut 1HE sk Agole et
AN 1 km ol AHEL < 0.1-1.0 kaoll HAH Ao, ditolA <F 2 km FAF9| |
HEL FHF9] 1.6-1.8 ka, FHF0] 05-07kacl FAE Aoz vebgd 2y skl A
°F 3 km A% "ojx A HL& 54-56kacl HHA Aoz EAEHL

—_

G
rlo

—[I'I

ATA Ao HAE 5S4 AWSHAHE FFe) 2 W, F AL mF Had 64 W
AFH WA stPopz WD) A4 Ao BT 5 HE Folo] MALS]
Aoz YAHNOH, 1 A dekio] withgow AT of u, vtk Zel4 ¥
e dlFe] dFoz WAL nhE Foo] Fust FAHUEH oF Fa WAL 1%
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7} 1208 7t Srskaith Edd A9 F A 4& 53 4G El ol
A5 Hlgo] #A vetyton REFHe FAANAOI7E AA UEET °ol&
of Z} AAFge] AREZZS AR 0.1-05kao] IFZHoE HAH Ao
3 A= A AAReE B u AR Ay A9 & dslg o
of ATl AR F AYe ARE FFAHANA FHEF FAZE AT (Choi et al,
2014)¢F HlwstH ok 59 OSL AdS4 AdoA Eoldk AL oF 3545 kad] HoHE
HAsHA] Btk ot oo tid ddS Wal7] fdAE v B2 $4 AU H83)
Aoy, FF Aoyt 2] FO 7 o] A7 FHAHZFTEC] IAHIIYE 7t S AVl &
. @9, °F 2 ka o]%F 3libHoke] LT} ojHET FUMEtE AL Al AYelA FF
Ayt & Aok otvtE 7| FWstet Aol s Ao
£57F & F A uva) d5EA mE JE FET Te)
=

o}
Az HAzAoz Yro 4zd B 4 Joh & meRacte] f9%A

M= oof M o
ol o}

ol mef Aol B2 Y AuiZE ¥ @A uvEhua, B zlort v o} FH

axto] Av, EEH ve) s g |qxrt AA 2gstr] bl

edd, 1E sk oret Ay AP oks BF FEA TV, T A7) o]F A
WA A3 ddste] BEst Aow FAAN. S ol BT RAY AAFE Fal
HEe Hopsoltt. AN dFe sk Arde FAFATE HTol =4 UEyr] w
ol RIA-AFF 4 (beach-foredune ridges)® /3t zlo] ulgA sttt AP x71e ztol2
Asll, afEHoprt e nls) wWEA AHACH F A9 BEF HZ 2Hd ol
olET mEA FHFE AT

Choi, K, Yoon, K, Choi, J, Shin, Y., Lee, ], Suh, M, Munyikwa, K, Oh, K, 2007. Anthropogenic
geomorphological changes during the last century in the Kangneung area along the east coast
of Korea. Journal of Coastal Research 50, 1015-1022.

Choi, KH., Choi, J-H.,, Kim, J.W., 2014. Reconstruction of Holocene coastal progradation on the
east coast of Korea based on OSL dating and GPR surveys of beach-foredune ridges.
The Holocene 24, 24-34.

Engels, S. and Roberts, M. C. 2005. The Architecture of Prograding Sandy-Gravel Beach Ridges
Formed During the Last Holocene Highstand: Southwestern British Columbia, Canada.
Journal of Sedimentary Research 75, 1052-1064.

Murray, AS. and Wintle, A.G, 2000. Luminescence dating of quartz using an improved
single-aliquot regenerative-dose protocol. Radiation Measurements 32, 57-73.

Taylor, M. and Stone, G. W. 1996. beach-ridges: A review. Journal of Coastal Research 12, 612-621.

AED - 2848, 1982 SR mAY BEEe] dx 24 RS Salts ARl A2d 5, 114

Y, 199. w8EdE] A7) 74 BEFRA 8. E3hAbe 111213, 81-99.

2. 20k - o8 2006, TRIE Salole] ARlE Hare} 218 3 wish SEAIAIEIsIalR), 120). 449460,

daA, 1989. FAE 4k A7) frAef i ATkeh FhA|, 125-129,

23} 79 sjobgore] Ay WY JRERA], 3003). 152160,

23 - AT, 1991 EEe] T A Ax|e] A W A5 AP w57, 33, 47-58.
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R
2015/10/02

AL % AT 5749 AHSTHISE
<AZ 1> A4 F834 A4 AHESTHSE
2 W 10¥ 29 A FY/ (DHAFTT, 2003, "AFAE, , HAAL, p.2s.
F: EhEHE B A4 FEEC] Btk FFUstaelA wigtd Aotk (H)AFAE A
FAFOE 4} Eo] nigNHIZE Eolvbe AAE HFO RS o|Fo] dREH

2 Hold tdA= AJAH

>

ol i
4
N

Ak

3,

o

AEL NG W45+ HF+NEY T AR AEeke] A
<a¥ 1> A A=t FAE
A5 (F)eld T, 2001, TAFAN L AT, , FEIESFAL, p27./ ()&, 2009, "FAHGAESIA
T, AABESAL p109; FriEAARH LS, 2008, "FrtAA ,, po.

T (EHAE Uiy made-F A F s HYdS RoFa Q) ujike AlFAbelx, ¢
FE FAAGY/ ()P 18879 AWAE F AN REO Aol AFAS dHE
FEES A 74 27)1(9F ddyrr AEEiAl ZAEY th £E8F(FEF, 5
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HT =AAYT ZopollA ZdsiA A7 T AE A (gentrification)2 1964
Glassoll 9J3] A& =¥ o|F We AFAE9] #AdS = FA F stuelth(A 42,
2007; HWH, 2013). ‘ZEZA AFY FAAE F4 = 25 7H7F dAseE @
& (Glass, 1964)& 7He]7]& AEAA AL G HG EA4loA AlZE o] w=3 7
o, WEdE, 33 5 A AACA A= Qo

AEG A AASte] gk AT Alztel]l G5 A 2]3tAt Loretta Lees7t UTF. Lees
= AA A vEd e AEIA o)A Bk (diversity)S ©ldistr] fsiA =
2t 4 T (contextual approach)e] B aFE& ZAxstH, oj2dt FZE AEIA ol A
?](the geography of gentrification)’ (Lees, 2000)¢]2t+= 7HEo &2 AWITo 2N, AE A
ol d A7 MEL HFS AU

B AFE Leesd ‘AEIA A A'E AuFFo2ZA g 7idoe] 7HAE AEF
Aol Aol oojet =oAL o|sstal, Leeso] WFH HZo] FU e AEe A
ol ATl g AAHE =F1A AT

2. AEIA | A A

Lees= AEIA )AL I 2ol AFsts WOz wmaby HZS AA S,
AEg A olsfol flo] Heto] JHA= FLAS %iir/‘r. ilifﬂvqﬂ]"]’d% A T-9]
A RE Ao IRt =A], Y T4, oo BA AAS] E=AIZ A A
HAZF GFHT lom, 79k FA =4 A H A ‘/]’o]'ﬂ ﬁﬂ A FE A HAA
AEg A A AT FARE dFo] Yetudes 5 =A A WA &4 =3 e
o I 9= i) e ASAA FrAAA AR FEEY 33-:4 FA Y W, FA4 AH
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A oA LAY HE s A F¥o FHAE J1YPHL AT olF X AEIAAHL T
E 2AY, gE FAaoA BE FHE b H 9)\23 o] et 7Rk ‘Al E g
v Al o] A €] 1131'9] Ho g b3t ZAiolA % 81-47-]]0]/\33 HighHolok k= A o]
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Glass(1964)7} Hzx= AEgIAc|dolgtal FAHF Ao dFo] FHolA=
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Bayesian spatio-temporal analysis of scrub typhus
incidence: a case study of South Korea

Seungwon Kim
(Department of Geography, Korea University)

Scrub typhus, also called Tsutsugamushi disease, is an acute infectious human disease
caused by pathogenic Rickettsia Tsutsugamushi(Kawamura, Tanaka, & Tamura, 1995).
Scrub typhus occurs when the pathogen infected larval trombiculid mites bite humans.
The clinical symptom of scrub typhus are high fever, chills, skin eruptions; scrub typhus
can also cause death in a case of inappropriate treatment, so taking appropriate
measures for this disease is needed (Kawamura et al., 1995, KCDC, 2012; Kong et al,
2007). Although there is still no vaccine against scrub typhus, it can be treated with
antibiotics (KCDC, 2012). Scrub typhus is rampant in eastern Asia, the western Pacific,
and northeastern Australia, called Tsutsugamushi Triangle, and about one million people
in this triangle are newly infected by the R. Tsutsugamushi virus annually. South Korea
is also included in the triangle. Since first appeared in 1986, there is an explosive
increase in the number of people diagnosed as scrub typhus in South Korea (KCDC,
2012, 2014; Kong et al., 2007). Currently, scrub typhus is one of the most common
chigger-borne diseases in South Korea, with 34,787 cases reported between 2009 and
2013.

The epidemiology of scrub typhus depends on the interaction among three critical
elements; (a) trombiculid mite, (b) vertebrate host, and (c) pathogen R. Tsutsugamushi.
Larval trombiculid mites feed on the tissue fluids of vertebrate hosts (such as Apodemus
agrarius, Microtus fortis, and Micromys minutus) and humans until they are engorged
and drop off from the host to be an adult mite (Kawamura et al, 1995; Sasa, 1961).
Transmission occurs when humans travel vegetation and are exposed to infected larval
trombiculid mites. Each generation of trombiculid mites harbors R. Tsutsugamushi in two
ways: (a) feeding on infected vertebrate host, or (b) ovarian transmission between female
mites and their offspring.

The three critical elements actively interact and transmit scrub typhus under specific
climate conditions, called scrub typhus nest (Kawamura et al., 1995; Reisen, 2010). For
the formation of scrub typhus nest, climatic conditions such as temperature and
precipitation are of importance for the transmission of scrub typhus. These
environmental factors form critical conditions for the development of trombiculid mites
and vertebrate host (Gage et al., 2008; Gubler et al., 2001). Especially, trombiculid mites
are poikilothermic arthropod; very sensitive to climate conditions(Kawamura et al., 1995;
Sasa, 1961) Thus, temperature must attain certain ranges within the tolerances of

trombiculid mites for the development, reproduction, behavior and completion of their
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life cycle. Moreover, the activity of trombiculid mites depends on humidity (Sasa, 1961),
which is related to the amount of precipitation. Furthermore, climate conditions are of
importance in the formation and development of vegetation, since vegetation provides
habitats for both trombiculid mite and vertebrate hosts, and food sources for vertebrate
hosts. As a result, scrub typhus nests are strictly restricted to specific location under the
suitable climate conditions for their survival.

The recent climate changes in South Korea contribute to changes in ecology, which
affects the distribution of scrub typhus nests and the risk of transmission. Scrub typhus
surveillance data from the Korea Centers for Disease Control & Prevention (KCDC)
indicate that a substantial increase in scrub typhus incidence had been observed, from
4,995 in 2009 to 10,365 in 2013 (KCDC, 2014). The increased number of scrub typhus
incidence is explained by the consequence of climate changes. The significant increase in
temperature and precipitation in South Korea has recently been observed. These changes
in climate cause the abundance of trombiculid mite in the scrub typhus nest and
increased habitat suitability for their survival. To our knowledge, however, no research
has been conducted about the relationship between scrub typhus incidence and changes
in climate and vegetation for the period in South Korea. Thus, it is necessary to
investigate the ecology of scrub typhus in a situation where the susceptibility to scrub
typhus has been increased over five years.

Recent increases in scrub typhus incidence and vulnerability imply that the mapping
of spatio-temporal patterns of scrub typhus incidence is required to identify high risk
infection(Lawson, 2009). An analysis on scrub typhus risk in both spatial and temporal
perspectives highlights high risk areas where the disease is endemic and identify their
temporal changes. Thus, the result map can provide implications for prioritizing disease
control resources on high risk areas(Cromley & McLafferty, 2011; Richardson et al.,
2004).

A Bayesian spatio-temporal modeling proposed by Bernardinelli et al. (1995) is
appropriate for the analysis of scrub typhus risk and its temporal variation(Bernardinelli
et al, 1995). Using the analysis of Bayesian spatio-temporal model, disease risk can be
divided into three main components, (a) a spatial pattern within the specific time period,
(b) a temporal trend over the study areas, and (c) a space-time interaction effect within
the certain area (Bernardinelli et al., 1995; Law et al., 2014; Li et al.,, 2014). Not only can
this Bayesian framework highlight high scrub typhus risk areas but also identify
temporal changes of disease risk within each areal unit over the study period.
Furthermore, the Bayesian model has advantages that it can control two major statistical
issues: (a) overdispersion problem, which occurs when the variance of count data
modelled by Poisson distribution are larger or smaller than the mean, and (b) small
number problem, which give rise to unstable estimates because of low counts of disease
occurrence (Beale et al., 2010; Bernardinelli et al., 1995; Haining et al., 2009). With these
advantages, the Bayesian approach has been paid attention to the analysis of

vector-borne disease, such as Lyme disease, Malaria, and Dengue fever. However, limited
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attention has been paid to the Bayesian analysis of scrub typhus risk.

This study aims to explore spatio-temporal patterns of scrub typhus incidence in South
Korea from 2009 to 2013 and its environmental risk factors which explain occurrence of
scrub typhus with a Bayesian spatio-time framework. Resources for preventing scrub
typhus disease are limited and only 34 out of 244 municipal areas are running scrub
typhus disease control program in South Korea (KCDC, 2012). Thus, prioritizing
resources on high scrub typhus risk areas is desperately required for the design of
disease control plans. To achieve this, we fractionize study areas based on the relative
risk and its temporal trend. To be specific, in the first stage, all municipal areas are
classified by the relative risk of scrub typhus; high risk, moderate risk, and row risk
area. Second, these areas are reclassified by the local trend; increasing, similar to the
overall time trend, and decreasing trend. This classification rules can highlight both high
risk areas and moderate risk areas with increasing trends and yield basis for focusing
resources on these areas. Furthermore, for identifying risk factors of scrub typhus, we
incorporate seasonal (summer and autumn) and yearly (from 2009 to 2013)
environmental covariates (temperature, precipitation and vegetation) which are associated
with the epidemiology of scrub typhus. With the analysis on the spatio-temporal
patterns of scrub typhus risk within a given time, this study is expected to provide the
increased understanding of scrub typhus incidence and theoretical backgrounds for the

design of disease control strategies.
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An Analysis of Coffee Shop Location Decision to
Reflect Corporate Value Platform Using Bayesian
Spatio-temporal Modeling

Jinhyung Lee
(Department of Geography, Korea University)

1. Introduction

This study aims to analyze how retailers make their own location decisions to reflect
their corporate value platforms using a Bayesian spatio-temporal modeling approach. To
achieve this purpose, the present research designs a comparative analysis of two retailers
with contrasting value platforms. Starbucks Coffee and Ediya Coffee are employed for
the comparative study. Key executives of the two coffee retailers addressed about their
own location decisions to reflect their value platforms. Arthur Rubinfeld, Chief Creative
Officer (CCO) of Starbucks Coffee, declared that Starbucks Coffee has tried to locate its
stores at prime locations of high land value such as the central business district (CBD),
subcenters, and main streets to reflect its ‘premium’ value platform and to create luxury
brand image (Rubinfeld & Hemingway, 2005). Whereas, Moon Chang-Ki, CEO of Ediya
Coffee, asserted that Ediya Coffee has opened its stores at sub-prime locations such as
residential areas including apartment complexes and side streets in order to reflect its
‘affordable’” value platform and to build economical brand image (Kim, 2014; Lee, 2013).
This study explores the two coffee shop chains’ location patterns and examines their
difference. Furthermore, this research investigates factors affecting location decisions of
the two coffee retailers. Four location factors: (1) land value, (2) the number of
employees, (3) residential population, and (4) floating population are considered. An
empirical analysis on the location decisions of the two companies can provide useful

strategic implication about formulating location strategy for a start-up retail chain.
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2. Company Setting: Starbucks Coffee and Ediya Coffee

<Table 1> A Brief Summary Information of Starbucks and Ediya

Starbucks Coffee Ediya Coffee
Brand
Logo
Value Platform Premium Affordable
Year of first
. 1999 2001
store opened in . . _ . .
South Korea (Ewha Womans  University) (Chung-Ang University)
No. of stores in
December 2014
(No. of stores 720 (317) 1249 (484)
in Seoul)
Sales in 2014 620 billion won 120 billion won
Operation type Company-operated Franchise

3. Study Scope

1) Spatial Scope: Seoul

This study mainly focuses on Seoul: the capital city and the largest city in South
Korea. Seoul is the arena of competition among coffee shops: the number of coffee
shops (independent coffee shops and coffee shop chains) of Seoul was 9,399 in 2011
(Statistics Korea, 2011). Both Starbucks and Ediya also have located a plethora of stores
in Seoul: the percentage of Starbucks and Ediya stores located in Seoul are 42.7% and
38.2% respectively in May, 2015.

2) Temporal Scope: From 2005 to 2014

The temporal scope of this study is from 2005 to 2014. This range is fractionized
further into two sub-periods of five years: Period 1 (2005-2009) and Period 2 (2010-2014).
The growth trends of two companies decide the partition point of two sub-periods.
Period 1 (2005-2009) can be considered as ‘the beginning period” and Period 2
(2010-2014) can be regarded as ‘the development period’.
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4. Data and Variables

<Table 2> Data Configuration

Base year
Data Source Areal unit
Period 1: Period 2:
2005-2009 | 2010-2014
@) Each Each
No. of year year Starbucks Coffee
Starbucks between between website
store 2005 and | 2010 and (www.istarbucks.co.kr)
openings 2009 2014
©) Each Each
No. of be%xeyaeren be}g\?zagen Ediya Coffee website
Ediya store 2005 and | 2010 and (www.ediya.com)
openings 2009 2014
3
No. of .
business 2005 2012 Business Census (2012) Dong
Openings (administrative
2012 Official land value division)
@ (no data is 2012 surve
Land value available (20132’)
for Period 1)
)]
No. of Business Census
salaried 2007 2012 (2007, 2012)
employees
(6) Population and Housing
Residential 2005 2010 Census
population (2005, 2010)
@ Floating population
Floating 2009 2012 survey
population (2009, 2012)
<Table 3> List of Variables
Type Variable name Description Related data
Relative rate of
Depqnglent RR Starbucks (or Ediya) -
variable store opening
The official land
v value (4) Land value
e The number of (5) No. of salaried
P salaried employees employees
Covariate
Residential (6) Residential
p ) X
population population
. . (7) Floating
ftp Floating population population
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5. Methodology

A Bayesian spatio-temporal model is applied on the count of Starbucks (or Ediya)
store openings. The Poisson regression with the log link function estimates the relative
rate of Starbucks (or Ediya) store opening. To be specific, the store opening counts can
be modeled as y;;~Poisson(E;u;). vy;; represents the count of Starbucks (or Ediya)
store openings in Dong (¢ = 1, -+ , 423) during the Period of t(t = 1, 2) resulting in

846 spatio-temporal samples and Z;, represents the expected number of Starbucks (or

1

Ediya) store openings in Dong ¢ at the Period ¢. E,, is calculated by the formula,

Yt

E’f = nit( Enit

(23

), where n;, represents total business openings in Dong i and Period t.

This expectation assumes that the count of Starbucks (or Ediya) store openings is
directly proportional to corresponding count of total business openings in each Dong.

Therefore, p;, denotes the relative rate of Starbucks (or Ediya) store opening in Dong 4

at the Period ¢, and is modeled as below (Model 1):

Model 1 (null model):

log(py) = a4+ s; + bt + v, + bt + e,
(1)

Where ¢ is ¢ — 1.5 which centers the research period and parameter o is the overall
intercept of the relative rate of Starbucks (or Ediya) store opening throughout the entire

research period in Seoul. Spatio-temporal effects are also considered. First, s; spatial

term, captures the spatial effect by applying Besag, York and Molli¢’'s (BYM) model
(Besag et al., 1991) which considers both a spatially structured random effect and a
spatially unstructured random effect conjointly. The conditional autoregressive (CAR)
prior (Besag, 1974) is applied to the spatially structured random effect with a spatial

adjacency matrix W and a Gaussian normal distribution is assigned to the spatially
unstructured random effect. Second, bot* denotes the overall linear time trend that is
common to all Dongs across whole observation years and v, is an extra Gaussian noise.
Furthermore, bl,,,t*, the degree of deviation from b, for each Dong, allows each Dong to
have its own temporal trend. The CAR prior is also applied to b,. v, is specified as
v,~N(0,02). Lastly, ¢, the overdispersion parameter, describes unexplained variability
by other components in the model, and is modeled as ¢;;~/N (0?6. As Gelman (2006)
suggested, an exact positive half normal distribution N, (0,10) is set to every standard
deviation of random effects such as o0, and o, (Bernardinelli et al.,, 1995; Lawson, 2013;

Li, 2014; Li et al.,, 2014).

Further, all 423 Dongs are classified into three categories in order to identify Dongs
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where Starbucks and Ediya have persistently located more or less stores than expected
during the whole research period. According to the classification rule proposed by
Richardson et al, (2004), Dongs with the posterior probability p(exp(s;) > 1|data) is
higher than 0.8 can be regarded as hotspots; on the contrary, Dongs with the posterior
probability p(exp(s;) > 1l|data) is lower than 0.2 can be interpreted as coldspots. Here,
exp(s;) means the average relative rate in Dong i relative to «. Therefore, exp(s;) > 1
indicates that the average relative rate in Dong i, s; is higher than the average
throughout Seoul, «. (Zhu et al., 2006; Li, 2014; Li et al., 2014).

Model 2 is designed by adding four covariates (location factors): (1) z,,, = land

value, (2) =; ., = the number of salaried employees, (3) z = residential population

“rp

and (4) z; ;,, = floating population, to the Model 1 like below (Model 2):
Model 2 (full model):

IOg(:uit) =a+ Si + bot* + Vy + ﬂlv‘rz}lv + ﬂrple,rp + ﬂftpxi.ftp + blit* + €it

(2)

The noninformative vague prior of N(0,1000) is applied to the four regression
coefficients: 3,,, 8., B,, and B;;,.

Two models (Model 1 and Model 2) are fitted by utilizing Markov Chain Monte Carlo
(MCMC) iterations with two different sets of initial values to obtain posterior
distributions of parameters in the models. Specifically, 550,000 iterations are conducted
for both models: the first 300,000 iterations are burn-in to remove the effects of initial
values, and every 10th iteration of next 250,000 are used for inferences. Bayesian
spatio-temporal analysis has done in WinBUGS (Lunn et al., 2000) with the combination
of R2ZWinBUGS package in R 3.2.0. The spatial adjacency matrix is constructed in
GeoDa 1.6.7. The results are visualized by ArcGIS 10.2.2.
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6. Results

1) Model 1
(A) (B)

T b — 3 L Y

s

<Figure 1> Overall Relative Rate of Store Opening (notes: (A) Starbucks, (B) Ediya)
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<Figure 2> The Classification Result of Dongs (Starbucks) <Figure 3> The Classification Result of Dongs (Ediya)
Notes: Dprﬁgs with a p ers]ljstl;c'rit'ly relatl\ll)e higher flate of S?arbuclks stlorg ople nng are hotfspgts b(l'el'( Dongs Notes: Dongs with a persistently relative higher rate of Ediya store opening are hotspots (i.e. Dongs with
:)V];:mifgo Setii?o(r:olrc)lrs(;)o?slgye ]%Iongso nv%?thwll)tost;ifﬁer;f)tg:tt)i}l,it;e a)tlv_erhem;/:srt I:fteDgngstgeucc:lzsssigég posterior probability ). Dongs with a persistently relative lower rate of Ediya store opening are
as netiher. h ’ coldspots (i.e. Dongs with posterior probability ). The rest of Dongs are classified as netiher.
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<Table 4> Number of Dongs by the Classification Rule

Starbucks Coffee Ediya Coffee
Hotspots Coldspots Neither hot Hotspots Coldspots Neither hot
nor coldspots nor coldspots
85 (20%) 271 (64%) 67 (16%) 0 (0%) 0 (0%) 423 (100%)

(423 Administrative Dongs in Seoul)

(Richardson et al., 2004)

2) Model 2

<Table 5> The Estimated Regression Coefficients of Model 2

Regression coefficient

Posterior estimate
(posterior median with 95% uncertainty interval)

Starbucks Coffee Ediya Coffee

61@
(and value) 1.111 (1.033, 1.202) 0.977 (0.926, 1.029)
.ﬂ”’ 1.007 (1.001, 1.015) 0.999 (0.994, 1.003)
(no. of salaried employees)
B

rp
(residential  population)

0.996 (0.977, 1.01D 1.002 (0.991, 1.013)

ﬁftp

(floating population)

1.020 (0.987, 1.047) 1.015 (0.996, 1.036)
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=52 X2|E Ela1 20
- ‘The Broaden-and-Build Theory of Positive
Emotions’ 2| X[2|nS™ §o| -

R

(HeIAFSR @A, Aet) A @ g A AA)

1. A—]E

2015 AA Flngod n5stn EEAE A AR dede Az, AE, AT P8
AN AANGOR WS AL YTHISE, 2015). o]t BB WGshs 2o 2
2 vt BHAA ol FE I AR WsE 4L olF 4 = gl =
4 ks Aol W Felst ol2old Ao HAT & Utk o)A FEE mzkHel 7
Aol ohet AHe mgoz Aol s vl ol hF F2F FFho] © Aol

25218 OB 189S A, YA, A, w2t BRH BHA sEHYEd 7
DAL PR JAF 5 e axSo] FAHoR ANH Utk AT AgolE A
Ao wel theA Uebe BB s)@m PBI e dds] AF zdowHel A
we Az BAe A0 YRWSS 95 FIE YLQxety F 5 TS, 2015)
ae olek e WASE PRI et Aele JALe FRE £ = FHo| B F=
AAAT, AR STBFAA WAHS0] WEHAL ~2Hoz A PR AT 5
Qe Aol GFP FsAe AT F Y= st YR Sk ey RuodAde %
ob B RopolA AW AT AFE wPoE ALwSo] PR s 5 e

2. 9 FES JtEA o =R

BEo ME2 Aol Ao met =54 Zol7k yAH), IRt os P&
MZ T8 F 7HA @ 71z @85S Aot ot ‘Sl EYokd @ (Hedonic
happiness)’ & AP ¢t 4% T FAHAA FAE /e ol Ase
47l #&E dolH, ‘fFul =Yl 3 E(Eudiamonic happiness) 2 &F¢] olr e} HH4 &
Zzste Aok @Rl 5 Jdolth(Kashdan et al, 2008)2. 13y AMH = F o]
L EUE AYgd doE glon, ‘Fukek dHFull life) 2 ©] Eo] F¢¥S o] F AEiolAM
B}l Qlth(Peterson et al., 2005). Weba] &2 719 4to] ofn] 2 ki

o
N
X
oo
o

D Oishi ef al(2013) Althe} E3lol mwel Deixle A5 Ade FHIY=H, vigdAsE 19204
g 7|1HoE PEo Agel FA5HA W3 AL Utk 19208t RE wHAELS FAH W
Foll 23] 49 FAFEL HolAHEA FES A(urk)’ F 22 JRAHA Ao 23 ITFS
e el A Aljle]l 73t 5 4 e U E AFEA vieEtRr] AP

2) Hedonic happiness®= #H2Fo|AE5¢] A, Eudiamonic happiness: olg]l ~Ed# 2~ Hshs z+
Zy Alssta Aot
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Mol FHZQA el FHEo] WO JIHI} JdE AL PHo| £ L& R
oS orety] WEeltt FEL FH7A AFAZE HEZ(Danner et al, 2001) 7|13}
AElE P OE olF F v IS AdgSs AY Yth(Fredrickson, 2001). whekA] <1
Aol o] & A7l qEo] A JIAE LA, o]F T A& ol triAT] f7E T
AAQ] =8-S sk AL e ofyel Ag] AAHo2E At o]eo] & & Jth

3. YFL A& B 21

Ash= HAgolM StaolA el AgedL A

2 AFES &l i vE3to]l =& AAH
A 718 A S FAARJ] AL AT o A FEZS =7A Ak ol g A
S2Q e BAA A T BAAA FHA HIREE vrb A9, S A

T Ao
=7F 2k P& AolE EAsta 1o gk thekE A A "World Happiness Report
20155 & 7 WA #ME S AFo] ‘The Geography of World Happiness'd HEE 1 AA)
2 83 AgFont. =7k o] FEAFE Hud FES BH 292, ofoledE, dnt
4, =290l 5o A &l ' ARERZAETL & ZkFoH IRlEe] AR dtol
Az=zor BAH =7lsc] o Fasoilon, FAgoe] vt A F xo] mu]s}
of FRE9 gho] AdHo] vgeFetA &2 w7HE0l S AR S TH(Helliwell et al,
2015). A= ol Il BAHN dFH AolE AEE HIEI I} ANAARE 2
g3t A e e wHERY aRF o7 AAG F Jduh =3 I} ko] FE9 jo)
E Yol /MEAR] adES AEIANA FI7HE FEA S} BlustA FomH St 2
22 YPEI 4S5 9& a7
A 59 =75 Fsto] 3
o

BalA A=Y 2

g shetshAl @ % Aok
= =i
| .

d Theory of Positive Emotions) & FH3IATE ‘T8H< HHL
APLE Bt} QIZEe] Huh Aol HIAd AAE A BAE EE F As 9
&S k= Aol o] o] FAMAAQ W& o]t (Fredrickson, 2001). webAl 82 <l A
of FAARJ] AAE &1 TAHAY AAE 7t Wol BPske AL m Y dhol Ui
Ae FA48te Zer, SRS a2 s AUA o e TEY £ 59 F

D Z+7d(emotion)¥} 7]-(mood)e] 7HE 2 el A= F4AT o] AL, 7E2 HEA O
A e Aot AL AfxAe Tt drteEA B e g e tdelr] wEel u
AHE S FHAHC] S A YFE = T v Ao A3 FoE 7]k I
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X2l oM x2S ZiMH|22] EgY HEY

0|2y - oj&ed - ZEIY™

(A estE et e, #A st A m & T @, o) T B OISR AP R8T 24

%4171 (ICT : Information and Communications Technology)] & o2 A}3]
Ao 2 g Wyt A, ole Tl R E F FFS AL Ak olH g wiA
T4 #lo] TPCK(Technological pedagogical contents knowledge) 7l'doleta & &
AH(Pierson, 2001; Mishra & Koehler, 2006). TPCK+ Shulman(1986, 1987)©] 31%kgh
PCK(Pedagogical contents knowledge)7l'dellA &% 7/I@ o= H Z& E A (Technology)
A AN SR wFH T3 A aEHo ok v Ae o FH.
AR, HasEAE T 28T o HaszEA 442 1579
, 1 EAS OE oW HAasEARas 54 FA Agd 4
AL Forg Faslth(Koehler & Mishra, 2008). ©]ol B& w3tw -804 TPCKe}
3 A7E Fdsta Jon, AfuFdME Hasex, asl, e T
st Aol ofder R or FHsA oldste Aol Hage Fxd
(Geograhpy technological pedagogical knowledge framework)s 2 A <Fs}% th(Doering and

-

e

Lo ok

e

il
L
-

Veletsianos, 2009; Jung Eun Hong and Francis Stonier, 2015).
ol ¢} B3t AguFAoAE HT W7k S -7 FRAR] 2 A 2 E A B 2~
(Geospatial Services, ©]3d} GSS)y7} FEHWI vk A FIHAH 22+ GIS(Geographic
Information Systems, || BA| 2~®l), GPS(Global Positioning Systems, ™| 739 A| 25,
RS(Remote Sensing, YAEANGOZ FA == % 2] F7t7] & (Geospatial Technologies, ©]3}
GST)oll 7I¥tete] F=4, A AR E3td HRAH S ofn|in. ofdl A2 F3tA
H| 22(GSS) 8] FR/e wl$ ohddd, 3 ZdA AT &8ss EHEAIES A=A H] 2
(T2 =(Google maps)) #5 ozl 75 9 2(Google earth)= 7)o LTI =
At o8k Ze AYFUAAH2GSS)= 2] 7HA SHoA AR NA Z-8eH7]7F A
FUE w2 7Rk GIS Tl Hlst] X A studFed AL F o= AHE Tt
Ak =3 olf AYFIAHGSS)E Agugel &8 + Ae 7HsAHS 739
£ 4 dth(Patterson, 2007, Schultz et al., 2008, Harris et al., 2010, Demirci et al.,

2013)
ofe] & AFolAe HUAE AFEZA o AgFIAN2GSS)e] &84 AESI A
W A ofEgt2vt ofd Stul ofERts, § AYFEEA Y AYEAN

R

Y

Q)
=

e
fo

7} itk Ormeling(1996)& HAE AgP=s S L o5, A=A et 2
Bsd, 4284 5 049 AREe B47)%5 Ao, FEUAE olsh B
U 5e Rasn gone, B AT B8ekr] AR A¢ A 2(Gs9)
gstarh. TERsAAE NG 2L AR, FH, A5G HF, AL@Y) AL, 5
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a4 e, A¥BE 5 v 7Iso] Jhsstth HEol #+2 mhol W2 (Google My Maps)
& o] &3, T A (spatial feature)id, A2l B WF 4, ALIde T A EEA
= A4, A= Ao WA, dEvhe HelEe 55 & T8 sksAvE ARt AxE

2 A7 olAYH TRt F=2(Google Maps)2l 7s& &8skl St

= WAZANA &
7Fed up-shy RES JiRstaA vk thbdk ol Agtetal JwskA agkd
wF-gE BRE2UA A AAES 7ER]l A (the geographically informed person)”-& 22U
=d FAAJ] 9dS & 5 de Ao, ¢ ol dEese eSS FUHeR £
= Ao 2 7ddn
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