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2. BHUTe] fA%H 54
7 N E

8]y (Abies nephrolepis Maxim.)¥= AUH3 AU 2 (Genus Abies)oll
o= AeR vkl WFEdRkE el AT Au-F-3H(Pinaceae)
X

Nge TR F AAAOR us %&aWEﬁaﬂﬂﬂ@r%wi%¢
\=]

U 37} (Pinaceae)oll A 5+ HA = ,
g7 2§ SA o AMAsta o, gyl = ?”Ur!? L‘/]r—"%, i
H U 3F0] st Y}, S uerf e Yo B3t Qo] 7]&d

sho] Gl FHeF3 FFor HI7HHTI
Alope] s R el X e=E Aoz dyA . Lius SHIYFE
Setion Elate®Z 5735t 2™, Farjon® Rushforth® &FolA= Setion
Balsamea®l X3ttt EHUSF= dAAH SR H5F 3u4F A9 &
of ofamAttiol A F2 X = Aom A vk Tl = Aot
1R 2 R R R ) el s R S S =
2 d

MAA R AEZRA4: 11

ki
ol
o
Mo
R
-
rr
o
Tl
of
He
:111
1)

A
A7 BmaE 3 9 7Fe-Hl(Rebetez et al, 2004; Allen et al., 2010), =ujj<l
A EHuUeE 2 olagtd) AEFPTHe] HE AFS Hola o
(Park et al., 2020; Kim et al, 2020) E.Z % &0 thgt H e o] A 7]
a9t BEHURE o] 20-26mell AR HGSFER, =719 AES HU
a1

0.75-1m7HA A@dch, £33 FA4e] wdata, sae] Ade J&st

AL s BREe R WEsty 4ol 15-3cm, F& 1.5-1.8mm=, $iH %
ol U= 22 Aoy ofgfKol= F Il M VEd(E)7F U o d
A ogF WG Rgow WSS Hol7l 4-55em, Fo] 2-25cmelH A
FaAett 23 & Abolel yEtde vE VA= 27 AHeM= 2
o|7} 6mme]il, EWeo] Aol wel f2 A, Fdueh
doh @7 21 Aok FEo]l At F oF 4570 Foll A o &
o] A=A deth

| .
BEulugie f483 d3Es F2 RAPD, SSR 5o 93 fHdctdAd o
T2 (Jung et al., 2000; Kim and Hyun, 2000; Lee et al., 2008; Hong et
al., 2011) 9 =4 DNA® trn-L/trn-V and trn-F/trn-T FAAE o] &3 o



2

jr@@r SO Qsto] HAAAA R AEHAs LAY
718 ¥l (Rebetez et al, 2004; Allen et al, 2010), Fulo] 4+
HlUpe) e ofalibt] AEF Aol HE A4S Hola glof(Park e
al., 2020; Kim et al., 2020) B %= EHd izt e do] A7 9l

AW sto] e A3AHS =molal FHAAYLY AHAd BAS S AAA
AS 138 Bart dk(Mckay, 2005). 53] 402 o]

Aol 9% §AA4LE o8y Brbe AAA nHe FASHT o

o

e
r\r e

FH
i

—

i,

e

S &8sl Aol F238tH(Bischoff et al.,
2010). o]l =ujol FiEste YU FHEgAH tdFAd S At ®mAd
5 A g 7| x2A52 &8st s}
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7}7to] node el Al
(Taxodiaceae), Ceph :
% 7} (Sciadopityaceae), Podo :
0.662, RI : 0.927.

%<). Cupr :
W8] Ay 7 (Cephalotaxaceae), Taxa :

of AT (=4

2% 24 dHgAAE
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4, 2012)
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FE3} (Taxaceae), Scia :
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U A=

(1) Plant materials

=

% g

WMEg7bs wel 2R stE ERlUT 16X19 27370A1 & Aol AM8-SFA T
A = TUek et o2 wlg FALSEo o ofPAIwt, & <
?Loﬂ*i% A7 dAE BFeA FEHst] EHURRE AdA4ER &
okl B Aol AR AEARe] FHARE £ 1, 2% 20 A
AT
# L2 A

No Code Population NG A Sampling Sites GPS
1 ABO1 A etat 17 38°07'08"N 128°27'53"E
2 ABO2 ESR 20 38°02'55"N 128°25'30"E
3 ABO3 e A 23 37°53'39"N 128°21'27"E
4 AB04 7N A4k 15 37°51'38"N 128°24'03"E
5 ABO5 L o4k 17 37°47'52"N 128°32'30"E
6 ABO06 Elgn s 16 37°36'23"N 128°40'20"E
7 ABO7 A 7 37°32'50"N 128°44'53"E
8 ABOS 7] <4k 12 37°27'41"N 128°33'45"E
9 ABO09 4 <4k 24 37°24'34"N 128°30'31"E
10 ABI10 LIA=ES 15 37°23'47"N 128°17'39"E
11 ABI11 TFERE 20 37°46'47"N 128°34'00"E
12 ABI12 &4k 12 37°47'11"N 128°14'07"E
13 ABI13 Bl RS, 12 36°48'04"N 129°05'55"E
14 AB14 Eff 9 A 21 37°05'43"N 128°54'58"E
15 ABI15 E~R LRy 18 36°57'05"N 128°26'46"E
16 AB16 d L4k 24 36°48'04"N 129°05'58"E

Total 273




N T
“ 1( ABO1 ¢
L Y
5 ‘__J;:: ® ABO2
ABO3
By - @ ABO4
& ® ABOS
iu 10 \z0o m} .ABOG
‘1 o ABO7
i.
1% ABgo @ ABOB
E AB10 g @
! AB11
'1\ [ ]
‘\ NV AB12  AB13
\ (’fm ¢ " :
. ‘ a4
| ® :
\ S 5/\\# TN 4
\ AB15 {
l‘ . \
!i
!
|0 10 20 30 40 kmj aik

)

a9 20 FHuE A Ay

(2) DNA isolation, polymerase chain reaction (PCR), and sequencing
xal

12 AY 35 W58 A=A dx7 oF 100mgs HA i Eo] &
Atk v (polysaccharides)e] #|AE 93l Zolx  dxA S
2-[4-(2-Hydroxyethl)-1-piperanziny] ethanessulfonic acid (HEPES) Buffer
(pH 8.0)= 1+ A stdtt. 12 A2

o KR
NZH S

Cetyl trimethylammonium
bromide (CTAB) ®#(Doyle & Doyle, 1990)e] w2} Z#| genomic DNAE
F=ot9tt. =¥ DNAT

A71E=

Z3] &% 3 nanoDrop
Spectro-photometer (Nano-300)< ©¢|&3dle] w%& 7433l 1bng/ul= 3|
2 3lo] FAJo] AFE-3Y

. ®2l¥ DNA & 100 x#£2] [10 mmol/l1 Tris HCI
(pH8.0)2} 1 mmol/EDTA (pHS8.0)] (TE) bufferdl] =] A}&3F3 . PCR Hb
[} e)

3+ 10-20 ng genomic DNA, 0.15x¢, 0.256mM Mgcl2, 0.2 mM dNTP

mixture, 2.0 nM 10X Ex Taq buffer (Takara Ex Taqg; Takara, Kyoto,
Japan), 0.625 U Ex Taq (Takara), 0.2 uM<2] %3k primer=

dol AA 15
peel kg AS =AY A SF S 913 PCRAA L 9B5TollA b &
o} pre-denaturationS A] %!

| .

% 95T A 30%9 denaturation, 58Ceol] A 30
- 6 -




%9] annealing, 72ColA 189 extension® & ©]F 0] %= thermal cycle ¥}
AE 353 WHESFon vpxlg o2 72T A 7%t final extensiond}d S
Z&stth PlEZ =g oF DNA® nadb intron A 99| F3= Wang et al.
(2000)3} Liepelt et al. (2002)e] 7] AFoA AAF AL nads intron 14
93} nad5 intron 44 ¢ EZetol|ME ARG TEREE F FFH N
9 ZZ AR O] L= 19 agarose gel AolA A7|dEoz el T A AT
E(Gel & PCR Purification System, Solgent, Korea)Z o] &3t & 7]A4
do] 48 ABI PRISM 3730XL Analyzer (Applied Biosystems, USA)Z

o] &3t} o|E E3 nadd intronl FZAFe] A9 % 2667l, nadb intron 4
T2 A9 F 304709 dUIAAES & %3}»\‘:}. Sequencing¥® Z} 4=}
o] 97]AdE& MUSCLE (Edgar, 2004)& o] &3l HHsld o AEds 3t
°] z TFARPo A7 = 5} 93 o} o] Geneious 8.0

(http://www.geneious.com, Kearse et al, 2012)E o]&3lo] AHAHA A&
S AEST

No. Region Primer Sequence Reference
F nadb-aF | GGAAATGTTTGATGCTTCTTGGG W ¢ al
1 nadb intron 1 a&%o%) al.
R nad5-bR CTGATCCAAAATCACCTACTICG
F nadb5-4F CATCCCTCCCATTGCATTAT .
. Liepelt et al.
2 nad5 mtron 4 (2002)
R nad5-4R GGACAATGACGATCCGAGATA

(3) dleolE 4

HoAG Ao wkA|d U E Y A(haplotype network)®E41S 9]3te] TCS
ver. 1.21 (Clement et al.,2000)= AF&3tHom, ZIAT W Fd oS4 (H;
Nei, 1987)& ARLEQUIN ver. 35.2.1 (Excoffier et al., 2005)2 A}-&3}o] &
Al AT Wl TS FEATHS)S T FAGELASFHT) 2L
i A F E3EAF(GSTSE NST)i= PERMUT ver. 1218 AF&-3h¢]
239 H(used 1,000 permutations). GST 2 i HE A (allele)?] WE=
ZIHko &2 &, NST z+S haplotyped ¥l X ¢} haplotypes } o] o] FARA
olg]l AsbdETh ®EF NSTFe] GSTE Hu ¥od fFATAZL ¥


http://www.geneious.com

haplotypeg©°] 54 WA WolA A ZAHAS 7HeAdol =2 As 9
o3 AEAEeH -2 (phylogeographical
structure) & 7= Aoz #ost = i (Pons and Petit, 1996). Al&% &
] ¥1% AMOVA (Analysis of molecular

variance) 21> ARLEQUIN®| ¢&l 3 %] It}

Type
No. Code Population N H
T1 T2 T3
1 ABO1 Aotit 17 17 0 0 0
2 ABO2 KSRy 20 20 0 0 0
3 ABO3 e Ak 23 17 6 0 0.343
4 ABO4 7H <14k 15 15 0 0 0
5 ABO5 S Ak 17 17 0 0 0
6 ABO6 LI 16 16 0 0 0
7 ABO7 =54k 7 7 0 0 0
8 ABO8 7} Ak 12 9 3 0 0.498
9 ABO09 S Ak 24 22 2 0 0.274
10 ABI10 ELA=El s 15 15 0 0 0
11 ABI11 FERE 20 14 6 0 0.466
12 ABI12 nfj -4k 12 12 0 0 0
13 ABI13 IR 12 10 2 0 0.303
14 AB14 Ef 9 A 21 18 3 0 0.349
15 ABI15 EaR L e 18 7 11 0 0.367
16 ABI16 L2k 24 0 7 17 0.372
Total 273




e}

FHlgFe §d4 ®WelE F2lsy] 98] nad5 intron 1 A9 ¥} nads
intron 4 999 F7INEEA A} Z+7Z} 294-298bp, 1,237bp=E H E H AT}
AA 2078 Ak 35070 A AN A 370 ] typeol AR HAJATHIE4). A HL
v E 2= 2o} nad5 intronl A9 ¥ nad5 intrond < Gl A 6bpel & 7] g3}
Iregion®] indel(187-190bp)e] Q1% At} nadb intrond ol 4l & 187-190bpel
X 49 7] indel A9 (insertion/deletion)o] &elE o 1 2 5719 @
F7IM oA X sk do] HEEo] F 6709 WMol A o] glH Yk nadd
intron 1 olA&= SGUA7IALD(B40bp)e] XA Fo =z A 1719 We] A4
of FIHEATE. " wWo] Ao e 37He] mtDNA haplotype
(mitotypes)©] 47 = T},

£ 4 FA4F 47149
nadb intron 4 . iacls

intron 1

Type

34bp | 183bp 187-190bp 216bp | 218bp | 234bp 540bp

Typel G C A T A T G T T C

Type2 G A - - - - G T T A

Type3 T C - - - - T G G C

18
=T

N
—_
(e}

S A ggtom Type2¢t Type3wte]l 1=t Typeld
Type2> 49719 indel® 2719 A7 A 3ke] ol 7) At dDibo Aub g9l
H Type3& W& AFeA= GAEA gow, &H]|

7 L] A Fel A SAEAY. o]F B A #AEA A= Typel
O RRE Type2¢t Typed7t 27 #A o] vebgth Type29t Type3<
Typel®t 47191 €97 indelS 7FAaL At} Type2¢t Type32 indelS Al <] gk
6709l fFx Wo] o] g} nEZ=2 ol DNAE #4138 2y
g FHIUY R A A

0.098, dAl FATHLYAHMHT)S 077622 FAHAT AAT F gk

Typel <



GST = 0.857, NST = 0949= gl= Qo NST gto] GSTgkel ]3|
BEdo] o4 AEAANY 2B AN Aow JEg AT

=7
2
7+ 4AHH=0.498), FEFHH=0.466), d¥LAHH=0.372), 2 4HH=0.367),

Bl 9 AH(H=0.349), W EI2HH=0.343)sc o2 2l F Sl Th

B

@ AB0S .
AB10 g D

\ “ <9 AB11
' .
| ~ ..
\ |/ Jj A AB12
1 F\

. AB13
sy
\

: o ™ [ ] A “
N oPB1 L
'. N N (]
\ AB15 .~ ’ ,
\ o
., / (S
o 10 20 30 40 kmF_.’ \

| B -

aBte
S 3 R SA4E Aed REaw
B AT sedet HRAY Fge ot E¥Ests SH U
HEFZ=2lol DNAE E3] JdddE FdudAdd E3tel dis] 480
o] Lee et al(2015)¢] Aolld &8 FHAA A5 o]&dto] EAeH3]
ow, old Axet FAE AdE FQld = A} WA A FES=
Abies? EE59] A+= 433 Jaramillo-Correa et al. (2008)2] -4 }of A]
+ mtDNA GST = 0933, cpDNA GST = 0402= Hi13}% o1 F&olAo}
Ao F3E3F= Pinus koreaiensis®] 7t

T o

kb2 mtDNA GST =0.897,
cpDNA GST = 03272 Hi3kith. E3k Lee et al(2015)= 3

REe ol
0.8341= &<ls

=]
o

®3lgte]l GST

REa QE PR Bl fAATNA F7
bk ol o¥l AAFelM #Hel® GST - 08577 FAH

s
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A W 2% 2011-20200d 0] 1850-1900W Btk 1.09[0.95-1.201TC o =
obxl oM F7H(1.59[1.34]-1.831C)2 2 (0.88[0.68]-1.01]1 C) .t} A<sat3ltt
(IPCC, 2021). Al7-=3t= & A2A AA9 WstE xdsta, A +
zot 7S WA= T AEUFEd AAAA dFe vAA En
(Villén-Peréz et al., 2020). 53], =4 % o}l FF&2 BX HHY &
s B oolFo] At HGIE AAA o] Fag wet A3t
HeFd Aoz Hrevh(Walther et al., 2005 Galbreath et al., 2009).

T PAE AL vt oluiitiel] F2 AAstal e JAPGTFEE S
T4 YU (Abies koreana E.H. Wilson), +H] Y5 (Abies nephrolepis (Trautv.
ex Maxim.) Maxim), 784y (Picea jezoensis (Siebold and Zucc.)
Carriere)®] A5 &S H7istr] 9 HAHAES &0 HHF e+
ZAAY W aAbE ) FagdEns SHAGES Ve R 4SS en 0
ANA 1744 WM R 0 AAsittE e, 19 74 d a5 HHE 9|
gt olo wel AU HE AR 033, YU 0

025 Are HEGARZ HriEo Bd % #edfde] dadk Adsoln

(Korea Forest Research Institute, 2021). 1% F¥|uF= WFdgi7ke] %o
3 il

= ZF23 Ao o A tHKormutik et al., 2008; Lee et al., 2021).
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w ATl M = TWINSPAN 7[H& Abgste] & &FshaL, HlE

s ARESERaL, A1 “slow and thorough” d®stom #4 227

TR W AAstE T A AKE Feotstr] fal Curtis
and McIntosh(1951)¢] ®WH & AF&ste] A diHl = (Relative Frequency), 73t
(Relative Coverage)E $4F & H3t3l 5 Q X (Importance Value; LV)Z
dEEdvh R 2l Wl S9E A 271 E skl aES 3, otuES

2, ¥EZF 1, x&5 059 TtEAE O 3 1t -3 2| (Mean

i<
H

Q K
rol

Importance Percentage; M.LP)E 3H4iksle] F3tal 1 th(Yim et al., 1980).

(3) THLE AT 4
Shannon and Wienner(1949)2] FtdA XFE Fd FoU%(Species
diversity), v A X=(Pielou, 1975)E w43 th. olu TS E, A

I S BT Xggste] Aretea 42 PC-ORD ver.7& Ab
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25-29.9cm, 30-34.9cm, 35-39.9cm, 40-44.9cm, 45-49.9cm, D=>50cm)= T
shel B

A5 B4HQ W] WMASA wgshel(Kim et al, 2019) A5 DS}
#7499 %] BAS WAL ATE WS FaHT B ATANE 5 =
ool wal 37] @AI(h<10, 10<h<50, h>50em) 2 FEPL o2 o] &

b54el & Bem o4 A4 E@ FEahivh

(5) FAEA
TWINSPANe] ¢&] E5w 23 7+ 37 2 24 QoS nlwalr] 3|

THYE, AR ¥Was AR E4HEA (One-Way ANOVA)

3k
% A S (post-hoc)> ScheffeE 8333, AAYS, dd=E=E 1l
%4 (Frequency Analysis)< AF&3te] YeERUA T ANOVA &4 A AR

WHao] #ale] A4 A A (Shapiro-Wilk test)? 5824 A (Levene-test) <
TRt AEIE WETE A THE S BSShA 2ol AdERaE &
ste] HAGGT. EAEAES IBM SPSS Statistics 269 R A~ZEg o]

(version 4.3.1)Z 2138 AM&-3}3

. QA



N=204

M=
ML
CHALZE

N=119

Sf|RLER

+—H 15
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N=42

19 110 ¥ U E TWINSPAN #44
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ox
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I o m v

Mt.Baegun—-Mt.Hambaek-Mt.Jang 3 30 1 4
Mt.Baekdeok - 3 - -
Mt.Balwang 1 5 1 1
Mt.Bangtae-Mt.Gaein 4 - 7 3
Mt.Duta-Mt.Cheongok 1 5 4 4
Mt.Duta-Mt.Sangwon - - 2 -
Mt.Gariwang-Mt.Jungwang - 1 5 4
Mt.Heungjeong - 2 - -
Mt.Huinbong - - - 3
Mt.Hwaak-Mt.Seokryong 3 5 3 5
Mt.Hwangbyeong 10 7 - -
Mt.Jeombong-Mt.Mangdaeam 3 1 1 -
Mt.Myungji - - - 3
Mt.Odae-Mt.Gyebang 8 12 9 11
Mt.Sadal 2 1 3 1

Mt.Seorak 3 6 1 3
Mt.Sobaek - 3 4 2

). <& (Forest gap)°] &A% A
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E 7. wHU @ One-way ANOVA #4 ARG E1E, FHY4E, #A%)
I I )\
F p
(N = 338) (N = 81) (N = 42) (N = 43)
FraE (CV)  1,287(0.12)*  1,348(0.09)°  1,239(0.10)*  1,223(0.08)* 11.949 .0**
0% (CV)  2546(0.15)°¢  2.307(0.16)°  2.472(0.13)*  2.038(0.17)* 16.658 .0"**
TAE (CV) 0.709(0.11)*®  0.707(0.11)®  0.748(0.09)>  0.678(0.12)* 6406 .0
Scheffe’s posh hoc, “p<.05, “p<.01, “*p<.001
¥ 8 EHUF Jo Hix=EM EEE, AFAWS])
NE (%)
==
< 10% 11-30% 31-50% 51-75%
I (N = 38) 15.8 44.7 21.1 184
o (N = 81) 49 16.0 22.2 56.8%
M (N = 42) - 2.4 16.7 81.0%
IV (N = 43) - 7.0 116 81.4%
HNE (%)
AP 9
< 10% 11-30% 31-50% 51-75%
I (N = 38 23.7 184 36.8 21.1
I (N = 81) 333 136 21.0 32.1
M (N = 42) 33.3 21.4 23.8 21.4
IV (N = 43) 395 20.9 116 279
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FF =4 M.LP
TlT T2 S
W H U 337 106 35 13 194
A g 228 137 22 08 151
GHE T 36 137 100 15 76
S 60 81 24 02 57
4 18 61 37 02 33
7k 2] B 26 50 17 03 3.0
Al BT 17 33 64 14 29
Ab 2= 2 U 25 46 15 02 2.8
AR R 15 57 12 01 27
q% - 06 151 12 24
Fhak - 47 59 09 24
APt 45 02 09 05 23
Al - 30 22 07 03 22
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] & F - 06 67 32 15
ST 21 11 04 - 14
A AL 1.1 20 04 01 12
7] & T 06 11 15 01 08
AR A 09 10 05 01 08
T 17 - 01 01 08
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v 3] o - 17 09 02 07
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4, EHlUF<2] MHA ¥

AN

7 AE
A2 A FusE A% AR A4A B A5t BE0S dPo A4
i

a2 gl o (Parmesan, 2006), 3% F9] JiA

1994; Walther et al., 2005; Rubidge et al, 2012). 7]&W3l=2 23 239
W3S olsfietal thAstr] M= AbEe HoeAE Hrista EA ek
AT7F BastH, A-ABEAE FAsH7] Qg oS WHE o deAo] A
Z 531 JtH(Korea Climate Change Assessment Report, 2020).

E3] AEr}okA F ok(Convention on Biological Diversity, CBD) A 4= A
B9 BHE ¢ o] 8-S A AAHeR Fd YguE zt=tH(Wang et al,
2023). AETFdFd St A2 AEvdA HHdo] folid & w7k 4
7h obd AlAIA o2 s BAAE Ha e AAERH A FEA ¢
Aoz seEojof g Folt(CBD, 1992; Kim et al., 2009; Baek, 1999).
Ty FF 10097 AT 2EE 15-44C AT AoR oFHa o)y
& 2EAeS Al A dFS vH Aew HiuHo A& e

A ol g5 AT B AYAAZE 2ag AAn(dPCC, 2021).

ggetna @) o= AZPE AHE ngow AZYuA Ge AL
A2 b gdel or BT TR A BT we B

MBtE Hrlete] BE $HENE Asn WAt AP £l Aed



model)¥} 7] A8t5 2 & (Machine learning model) S &3 44 E =2
(Ensemble model)<s A 83te] ddRYo] zt= B S Folax 3T

(Bussion et al., 2010).

ATy
() 2@/M%d 45 7%
BuR FAARE WEAY widAY A95E RUHY 2A4E 59

=

2021 69 g 2022d 9€97bA 316709 GPS(Global Positioning System)
FxE FHSAT. = THAAEY 3A ASAAE ARoA FH[ YR
281 A T AdAdTe A =AY dAxEA HwE 8 FUF HE
E gHEFY. 9A HFEE EE HI(Sampling bias)ell &3+ 32 A1)
A} 25 (Spatially autocorrelated occurrence points)S WAsl7] $Jal 7AW

AT UIA JYEUES SEIJNEE AAS F 21149 =dH(RE
TZ3 A Betts et al., 2006; Segurado et al.,; Dormann, 2007; Pearson et
al., 2007; Veloz, 2009; Naimi et al., 2011).

»

e FAo® 3097719 vEY HEE FAFE FHA FEFFAL. FA
of 9loJn]=d (Pseudo—-absence, PA) A5 & F=3te] AA AAxAES F3

HEd2E 859 A4S Badstax skdoh 1,00071 o742 PA

£ 103 w¥HE Fdste] FEEtd BEE EYA Ao Fryn=
(Barbet-Massin et al., 2012), 6,90371¢] du&d HAARE 103 HHE3})
of A9 W F2¢(Random point) $I1A A5 E A eFSA T



i

3, Worldclim(http://www.worldclim.org)ol| 4] A& 3}+= 30arcsec(eFlkm) 19
7FAl Bioclim WFES 1970-20001d dHlolHE Hugto=z FE3sto] dA#k
o=z AHLArt 19714 Bioclim A= A#AJAE 77wl
Pearson’s r correlation " o= FaA#AA7E 07T & FABAE Ho
= BTFES F T T 8 AgFE Afsto FEen 1 A3 2Yy

=
k=]
= 712 33 W3R Bioclim 1, 2, 49 A% #d A

s
»

Aol 4 & F
4 Bioclim 12, 13, 142 A A3t} w3 SRTMv3e] DEM HolHZ 713
o] AlHE A8 E =E3U oW 30arcsec 713 R YL TAEA 2
Fol F 8/ AFFAHRFE B ol ALE3FATHE 11).

n g 7] ¥A 5= UKESMI-0-LL 71§25 SSP2-4.59F SSP5-85 Alu#
S5 AMg on, 2041 a5 E 206071419 AR 2050t = 2061 F-E
2080 7bA1 o] 2tE = 2070W N 2 747t Hatgks A Estel YEdSITE FA
T5H 2 AMAA HrFe] A AAHL ArcGis 10.8% Qgis 3.16 ZTZI1HWS
o] g3t FASAUL HEALE WGS84E AHE-31S)

1

¥ 11, YU SDM 4 0 Ab8H A PSS dol|

Variables Variable Name Description
Biocliml Annual mean temperature
Bioclim?2 Mean Diurnal Range
Bioclimd Temperature Seasonality

Climate Factor (standard deviation x 100)

Bioclim12 Annual precipitation
Bioclim13 Precipitation of Wettest month
Bioclim14 Precipitation of Driest month
DEM Digital Elevation Model
Topographical Factor
Aspect direction Aspect direction
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EA4  7]Wkel  GLM(Generalized Linear Model), GAM(Generalized
Additive Model) 7]Ags  7]9ke]l  RF(Random Forest), FDA(Flexible
Discriminant Analysis), CTA(Classification Tree Analysis),
GBM(Generalized Boosted Model) & 6714 R3S dAstdar, 239 7|
s 9 Ed/MEE A5 AW A8E 8020 HIEE FHAER
(training data)®} A @A} (test data)E & 3t THAEE £ ¥ &

Gol el N@ARE 2P PF) AL AR i P49

A= AR (Threshold) A2 wl% Fastth AAIG AAS A3 9
A EE AYstE Sensitivity(U 7)) HEIAAHe AL E Adss
Specificity (50| &=)9] gro] HU7l =& XS dAFoE dAste] &3/
=3 A=g2 WS F3s tH(Franklin et al., 2009).

(4) =3 A=

2389 A3 ROC(Receiver Operaing Characteristic)] AUC(Area Under
the Curve)@gt¥ TSS#te Sl A8ttt AUCE HA 058 7[+o= &
Fo] Agdwrt =55 1.09 @& WY, AUC #ol 0.8 ol dold =Y
o] Aweo] §-Fstrtar st th(Franklin, 2010). TSS #2 - 1eA +1
Atole] W9lE zZheth B ATE 04-067HA% E¥e] Awge] “HE
06-0.72 “E+", 0.7 ol “wi¢ 572 EFste] H7EeAtH(Allouche

et al., 2006).
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Data Preparation Modeling ;
Current variables
T T T T T bracence (211 7T I H (1) Single model
H /absence (3097) data ,‘ Additioqal data
E (Dependent variable) Topographical factor
: repeat 10 times Multicolli itv Test :
Strategy — Random method wiicotimearity 1es lostetestodotelbsdostodudentodostudbtotodpontoood

Presence (211)
" Pseudo-absence point (6903) - .‘Z T i "Regression Model |
: Pearson correlation method Machine learning Model E

T Climaie acior | |__RF.CTA, FDA. GBM_ |
L _(Ei_o_l_»_z_’_‘}’_ 12,_ _1_33 _1j4_)_ i * ‘ 6 species distribution
Climate factor and models (SDMs)

Repeat 10 times

Species Distribution model

“ Topographical factor
Extract 60 sets model

(independent variable)

Vali i
| Test data (20%6) ‘ alidation

Evaluate model performance
by AUC and TSS score

Training data (80%b0)

(3) Climate change scenario projection Modeling (2) Ensemble model
. Chosen sets for Ensemble
Future Climate (TSS = 0.8)
UKESM1-0-LL / | ,‘
2050s, 2070s ’
SSP scernario Threshold (maxTSS) Current Binary map
(SSP2—4.5/5-8.5) Sum of sensitivity and specificity

. B I

Future Binary map

19 18. SDM A& RA =(Lee et al., 2023)
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AUC TSS
Model Average ) o Average ) o
(S.D) Maximum Minimum (SD) Maximum Minimum

GLM 0.986+0.019 0.999 0.915 0.936+0.030 0.984 0.830
RF 0.994+0.006 0.999 0.981 0.950£0.022 0.992 0.902
CTA 0.950+0.022 0.993 0.898 0.907+0.030 0.958 0.849
FDA 0.957+0.024 0.996 0.910 0.882+0.042 0.955 0.803
GAM 0.946+0.025 0.998 0.899 0.885+0.045 0.992 0.799
GBM 0.991+0.007 0.999 0.978 0.943+0.024 0.988 0.883
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7 M E
B85 ((Abies nephrolepis (Trautv. ex Maxim.) Maxim.))¥ =Fujo Al =}
2 (Abies)oll 43t YUY (A. koreana)9F ] 7] 3w 3o FH ks 14k A

FEom A Jdov Aot=RY T, Nt DA EEsh, Fnbol=

A gkl o] 27|71A] S 700m ©]Xde] IEe] XS AR Higo 9t
(o], 2021). 53], Ul 974k, 7hoksk, A gl4t, stetike] ofaik Ao FxEeh=

wHUFel F8 FEA Y vt AdiAew we wa 5 JRAZE oF
Az Tl A 2 F5 7telist= sl ek A+
= W 224 ol FoA e Aotk 2 TR el &zl EHu
9 FFor= ELdEH Y (Dioryctria abietella (Denis & Schiffermiiller))(Shin

et al, 2018), AUFdSol, duFAd o= A) Sol &HA i, =9

[\
gl
S

)
2
_|>i
k)
rr
rlg
of\
rO
ey

oA += YHFF7F2 Polygraphus proximus Blandf. (Department for Environment
Food & Rural Affairs), Ips typographus (L.) (Department of Agriculture, Food

and the Marine, 2021) d%=7} <& A Qs ¥olr},
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% 86. Ground Pint &5 ZAd} ofjA]
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19 90. /A% DBH =4 dA]
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Length: 3.441 meter
clx: 3.441 meters
(

- 0.000 meters

a9 91 JHAIE S FaE (UFR, AlR) A dA
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a9 96. 7tel gk EuluEg J dolEe 92 2 ground point &
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%

28 97, 7Fe) Ak B8] U E Normalization 2 segmentation 2 3
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a9 98 Zhel At ERlvE JRAIEL = vl (20224 vs 20234)
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% 99, Zhel At EuluE A1 DBH Bl (20221 vs 20234d)
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Length: 10.150 meters

dx: 10.150 meters
dy: 0.000 meters

t Length: 10.304 meters

8 dx: 0.000 meters
' -llJ.3()4 meters

17100, 7k At EHluE JRAlSL s (2022d)
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{Length: 10.489 meters
c|x: 0.000 meters
dy: 10.489 meters

10

Length: 10.304 meters

dx: 10.304 meters
: 0.000 meters

9 101, Zhelgat ERlu Al SEE (20234)
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Height: 21.219 meters

.,

a9 102 7FE A By A E2 23 vl (20229 vs 20234)
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1l (20229 vs 20234)
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Length: 7.976 meters

dx: 7.976 meters
dy: 0.000 meters

Length: 9.730 meters
ﬂx: -0.000 meters
1y: -9.730 meters

19 104 b At EHluE ORAE2 s (2022d)
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Length: 8.140 meters

dx: 8.140 meters
dy: 0.000 meters

Length: 9.920 meters

x: 0.000 meters
: -9.920 meters

105, 7kt EHIu JiAS2 SEE (20239)
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19 106 7Rl A ERuE RAIES o Blal (20229 vs 2023'9)
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g 107, 7kl A EHlvE A E3 DBH ) al (20229 vs 20239)
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Length: 8.643 mete

g
0.000 meters
8.643 meters

Length: 8.971 meters

tlx: 8.971 meters
y: -0.000 meters

a9 108, 7HEl ¢4t Bl uE JNAIE3 32 (20224)
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Length: 9.164 meters

lx 9, 164 meters
0.000 meters

Length: 8.789 meters
dx: 0.000 meters
dy: -8.789 meters

a9 109, 7he A EalgE A E3 S (20234d)
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29 1100 7F A By A S4 23 vl (20229 vs 20234)
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Length: 6.881 meters

ﬂx: 0.000 meters
y: -6.881 meters

Length: 7.810 meters [
8
0

g
X; 1
dy: 0

10 meters
00 meters

a9 112, 7F A EalgE A S4 S (2022d)
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Length: 8.034 meters

X: 8.034 mucrq
ty 0.000 meters

Length: 7.118 meters

x U 000 meters
.118 meters

a9 113, 7F A EnlgE A E4 3 (20234d)
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Height: 19.105 mete

a9 114, 7F A BugE A ES o vl (20229 vs 20234)
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MAE5 DBH vl 2 (20224 vs 2023

2Pt Bl
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g 115
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Length: 8.746 meters

X: 8,746 meters
y: -0.000 meters

Length: 8.715 meters

qx U()OU meters
dy: -8.715 meters

9 116, 7k At EHluE JRAlSE 5o R(2022d)
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Length: 8.914 meters

g
g ; 8914 meters

018 meters

Length: 8.911 meters

x 0 000 meters
911 meters

a9 117, 7ve A EalgE A S5 3 (20234d)
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F 34 7t EuiuE W KA S 57Kl iRk wlal (2022 vs 20231)

2022 20234 el
(2023 -20223)
1 20221 1 20.299 0.078
e 9 21219 2 21.285 0.066
3 21.067 3 21.122 0.055
(m) 4 19.096 4 19.150 0.054
5 19.105 5 19.174 0.069
1 0.4554 1 0.4673 0.0119
- 2 0.4369 2 0.4411 0.0042
3 0.5065 3 05121 0.0056
(m) 4 0.3618 4 0.3671 0.0053
5 0.4687 5 0.4751 0.0064
1 10.150 1 10.304 0.154
2 7.976 2 8.140 0.164
A= |3 8971 3 9.164 0.193
4 7.810 4 8.034 0.224
SHE 5 8746 5 8.914 0.168
(m) 1 10.304 1 10.489 0.185
2 9.730 2 9.920 0.190
Az |3 8,643 3 8.789 0.146
4 6.881 4 7.118 0.237
5 8715 5 8911 0.196

21d(20229) 2 230(2023) gholth dloly 7]gk JRA S Bjal A= F29F 2T 5
AN AR ke S FiE 0.06M4mE 6.44cm, DBHE 3 0.0067m= 0.67cm,
FPREL SR ARE TEst] HiF oF 0185Tm= 1857cm AE A Ao
etk AAYE DB 55 T8 MAE AE BEU"HE 7hsAdo] ERlEY s A
5] #fol7} winlste] AE WA EEFsHr]d e ofHuhal AZE ) wels &5
o= Z7|Ho® HolHE FHaofd Ao Algdrt wak v AA 5 thordt

ANERS AFS Bl AANE @ QrAe] FE doly Y mEsht aFHnh
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23 119, ebAl 28U F Normalization 2 segmentation 2 2}
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1 6.743 meters
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2% 1210 gk Euju JiAEL DBH Hlal (2022 vs 2023)
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Length: 2.937 meters
X: 2.937 meters
dy: 0.000 meters

Length: 2.494 meters
x: 0.000 meters
/. -2.494 meters

)

2 122, EAE v AAIED s (20229)
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Crs

Length: 2.669 meters

+ 0,000 meters
: -2.669 meters

E 123 EAE BuiuE AAIED s (20239)
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Height: 10.197 meters

Height: 10.265 meters

2 3 Bl (20223 vs 20234)
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125. @&kak EuluE JRAE2 DBH vl X (20223 vs 2023

a9
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Length: 2.797 meters
dx: 0,000 meters
dy: -2.797 meters
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Length: 4.387 meter

dx: 4.387 meters
1y -0.001 meters

Length: 2.937 meters

0.000 meters
-2.937 meters

)

2E 127, A BuiuE AAAIE2 s (20239)
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29 129, ek ERjuUE JiAE3 DBH Bl al (20221 vs 2023)
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Height: 10.188 m
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¥ 133, et EujuF A A4 DBH Rl (202299 vs 20234)
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Length: 5.007 meters
tlx: 3.007 meters

: 0.000 meters

Length: 5.174 meters

tlx: 0.000 meters
: -5.174 meters

)

TE 134 A BuiuE A4 s (20229)
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177 meters|

meters
) meters

Length: 5.320 meters

dx: 0,000 meters
: -5.320 meters

1E 135, EAE BujuE AAAIE4 R (20239)
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ht: 7.206 meters

O 136, @A BHUE A AIES 3 v (20229 vs 20239)
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% 137 % ah Euju JiAES DBH Hl Al (2022 vs 2023)
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Length: 1.940 meters
dx: 1.940 meters
1y: 0.000 meters

Length: 2.712 meters

dx: 0.000 meters
: =2.712 meters

% 138, eRAE ERju A S ¢3S (20224)
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th: 2.111 meters

111 meters
0,000 meters

858 meters
meters
8 meters

)

19 139, A EHIUE AAIES s (20231)
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b

35, TeRAE EHluE W HAISE 57ROl i vlal (20224 vs 2023%)

20224 20234 Al

(2023 -20221)
1 6.698 1 6.743 0.045
. 2 10197 2 10.265 0.068
3 8971 3 9.032 0.061
(m) 4 10.188 4 10.238 0.05
5 7.152 5 7.206 0.054
1 0.2079 1 0.2129 0.005
- 2 0.2827 2 0.2888 0.0061
3 0.2099 3 0.2157 0.0058
(m) 4 0.2552 4 0.2602 0.005
5 0.1558 5 0.1610 0.0052
1 2,937 1 3124 0.187
2 4265 2 4,387 0.122
A= |3 3283 3 3.450 0.167
4 5.007 4 5177 0.17
+RE 5 1.940 5 2111 0.171
(m) 1 9494 1 2,669 0.175
2 2797 2 2,937 0.14
Az |3 2.409 3 2547 0.138
4 5.174 4 5.320 0.146
5 2712 5 2,858 0.146

2 (2022) 3 &3 (2023) Zholth dloly 7wk JRAE Bl A= %13

ok 57 A =

T E

0.54cm, ¥4

of thato] Far=
= VRS ArE

3 Ao yEky:

Het 0.0556m=E 5.56cm, DBHE 1t 0.0054m=

Egste] it oF 0.1562m= 1562cm A= A
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8. BHlUF BV B7t

7F M E
o 2AT: EE T A} FEe A AT AE 2EE 185071900ty
A (201172020) 11C= FoAzlon A&HH= 247t~ g2 Qs 2yg

7} Azl o] 7l7ke 1 (202172024 3) o= 15T Egs RAo g Ho] AETeF
Aol 2 5 FAFAY vt el Wy dojd shsAo]l molxa Utk
(IPCC, 2022).

AEAe dREe AAss AREe wsEt B4d Aeat FE A4
I Al
N -1

i
il
rlo
1IN
A
i
its)
ofr
ol
)
i)
E
.%
@,
)
N
D
@
0,
Do
S
S
=
W
rd
N
B
>,

TE AT 5 T8AHI Jon HEHV] AES ddoeRE TR FaAol
55 32 A HGolicher et al.,, 2008).
gt SH ol R (2wjqh, Uit Aot 5) A Al AT EHT =

(Song, 1991; Park al., 2015)& AFg o] A HF97] 14t IHGF 5 shu=
=

A, A 1FWE Fo dstel A9HQ B FANAW AZ AAF o
wxAA o] HasteE 5 HEHAG] #EEI Y (Chun et al, 2009; Kim et al.,
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o] FQ23tH(Kwak and Lee, 2015).
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=

valuation method)& &3l HF97] HA4 EvvFol sk FA% 714 A

Zhshdl Ao gt

HE9 7] JhS EuyUF= AAxYL e v71Y9 A (irreversible) 5402 B A7
] (preservation value) =& H|o]&7}%|(nonuse)S AY i Ao}, EHyHFo #HA
7FA = ARl ol A= ks ZH A JHA R BT = AA A 0]
AL dths AR ARA|ol] wESEke] A&l = £A) 7] (existence value), A

AAYE BRustel s FA7FA] (bequest value), 183l EA5= AAAL S dA)

o = oA o] & F AN oz AU wel o] & F e EdFTY
g5 o] &AL vy FRIuA A EE HYIA] (option value)E FAEH <)

tH(Krutilla, 1967).
ZARAAY(CVM)Z v Aol Al A A shell gk b4 A2 A7 e
Al AE7IHEs E8sto] AEs AAsta, 20 F7MAE 7 Aol e EES 7
TER BHIUF7E ARSI A BelS AlgaiFa o, AlellA A=A
%7 W&o 7FAo] AAE A gom o]= WA AA (Non-market good)ztal 3t}
53] CVME] 29 S48 A] AME7FA] Wk ofvey, EA7EA e digk F4o] 75
s, EAe A&H= FHEAFS ol AR o7t vk mEF e AW A ST}
CVMe] TCM(o |- &WH) Bt} thd Eof CVMeo] A ¢ RIAZH 7HA &

Jote o R wol &85 v AA ot (Han and Kim, 1997).
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FAH a0k 22 A ske] JdE = A A6t
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B/
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fase)
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% g3}

KN
=

(Dichotomous choice model)
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&

SEEL L
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o]

valuation method) <]

)

—~
o

A A (Market) ol A ¢ Fof A = v & &

o] )t} (Freeman, 1993).
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F(i) 7o
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(1)

o,

A 39l

UG) = V(i) +e, =0 E=1



Els E 7Ky Hitol 0 Zero)dta 7FASE oW 4 (Random

R

variable)E }ERW T

Askel AFOES V1Tl PAY A%, ol F AR Fe] Yo

olaL &

1o,
M
L

AR SRR A 2 $HTE AL AT FAP)S ARIAHE ALY
2 AAFE A9t AASA g Aeut o Fos 42 gusn, @ 2

=

o,

Av(P)=0v(1,Y—P)—0v(0, Y)

n=¢,—¢ (3

$YATL Aol W gFEAN o] F ABFTABE RANGEL AXFE P

=]
B
35 ()2 (WA e2 253 (Probability function)® YeRd 4 3l

s
L
)
i

®

A7) Prle]& FETFE YR, Fyle]9 79 FAEXEXFS(Cumulative
disrtibution function)®] i, &2 389 FH & = 2 H 2 (Probit model) ¥} Z AR

& (Logit model) & 283k 4= It}
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o] (Kang et al., 2011)
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=
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=
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0
wrP= | Fap- f (1—F)dP (7)
0 —co

WTPE H3WREEFN 1= oA Avh a— PR FHE
1+ (exp(— Av)

BE7] AFe] SHuFe BAZAE "@rbekr] fel A= 207694 ARl

Y 2,000 =RlE e 20239 99 1595H 99 21L47bA(7Y1h) =24l

wH LR gk A AR S Al 7IS)ekar A ANE Al EFsE T

EHluol] gk Thel BV Es AL, B dief A&tk ol ¢k 2
2 TPEA el didt FAAQ AR AT SHAEC AZste AW A E
EE3tod 71993tk (Lee, 2013). 714 RA7IF9 W= Pre-testE &3 957
S g eE AEIEe 99 HYE 24 (1,000, 3,0004, 50004, 10,000

= AdAsksdd. AN

(o,
—
ol
o
S
S
(o,
[\)
S
o
o
(@]
(o,
DN
ol
o
S
S
(o,
L
‘O
o
o
(@]
(o,
00)
N
-
lo
N
)
Y
-
MN
o

d b 71E 7 PASR s Wol AAE FAg RAsFoR AR
oapo] Ao da ojddE ez ‘o, of]e'w ANGAT, ol AR
(payment vehicle) 0 2 o] §7bx ¢ Hrtel @ 77 AR 71T bid O
TARG B AR BFoE Aud 54 W, 99, AFA 5 S9A

QutAel 47 BedY FEow T
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= 1 -
WE97] AYF Bubre) RAk WS 9% $ERE A

Avldl= dgstdla, EA44d SHte AQdsta & 2,000 o] Al FHofkad

ja7

o SuAe] Awd 4L Avnw P gl 1017%(509%), 14 9831
(491%)0.2 vpebta, dA®e 207294 352%(17.6%), 30740H 3567 (17.7%),
407504 4367 (21.8%), 507604 4637 (23.29), 6076941 3937 (19.7%) 22 4076941
o g MEol ¥ Ao FAYUL AFAEL ALEWA, A% A

o o7l W, PG, AYHE, AABGN, FYRE 08 ehy

X 36. 894 EA
Section N % Section N %
Man 1,017 50.9 Sejoung 14 0.7
Gender Woman 983 49.1 Daejeon 55 98
10720 - - Ulsan 44 | 22
20730 352 17.6 Gyeonggi—do 535 | 267
Age igfég, ?Sg g; Gangwon—do 58| 29
o ’ . Chungcheongbuk-do 63 3.2
50760 463 23.2 Residence
60~70 393 19.7 Chungcheongnam-do 78 3.9
Seoul 382 19.1 Jeollabuk7d0 65 3.3
Busan 128 6.4 Jeollanam-do 65 3.3
Residence Daegu 93 47 Gyeongsangbuk-do 9 4.8
Incheon 118 58 Gyeongsangnam-do 125 6.2
Gwangju 55 2.8 Jeju 24 1.2
Acadenm Middle school 21 1.1 Self-employment 174 8.7
cademic :
nghHSChOO 1432760 éé i Profession 214 | 106
ability ollege ) - . .
Graduate schoo 183 9.2 Public official etc. 132 6.6
Less then 1 ndlion won 97 49 Job Agriaiture and Rrestry e 15 8
1 to 2 million won 131 6.6 Student 98 4.9
Income g z i ﬁoonn ‘V:;rnl ggg }gf Housewife 304 15.2
4105 million won | 328 16.4 Employee 765 | 383
5 million won more 689 34.4 Etc. 298 14.9
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o] WeiE Folohs ugolkol it AFS vtk #9, ANFY F 100

€~15,0009 3 25,0001~30,000 7kl
= e

rir
offt
1o
ol
rlr
=
o
1o
2
©
)
]
X
§2
rlo

$EA BHMEE AgEs L9, 5008 o A%, BT

A4 AGA (A9 Felshi mgo] HHgr

& 38 AEolA B SAA R TR

Willingness to pay
Bid(1,000won)

Yes No Total

10 N 150 37 187
' % 80.2% 19.8% 100.0%6

N 134 35 169
30 % 79.3% 20.7 100.0%

N 117 37 154
>0 % 76.0% 24.0% 100.0%6

10.0 N 98 38 136
% 72.1% 27.9% 100.0%6

150 N 98 39 137
% 71.5% 28.5% 100.0%

20.0 N 30 36 124
% 64.5% 35.5% 100.0%6

950 N 68 31 99
% 68.7% 31.3% 100.0%

N 71 33 104
00 % 68.3% 31.7% 100.0%6
N 816 214 1,100
Total % 74.3% 26.7% 100.0%
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(@) B ge 9 wde 9 HzFoel 120 Bl A)F A% oG
A BHLRe] g 2 wd JF AR o] QAU ABolA B LA
£ W S Bolehn 2o ¢ua L1l Azael 129 Fepel A
B oge o] ARG AT 370%7 A% gl 9t Ao Utk Axw
] Z 2000099 1/20) Fo o A% o|ge] 447%% 7P ¥A B, 5000
91(42.9%), 10,00091(40.8%) 5o wo® Lhepskom A o= 30,0009(30.7%)

ol 7h& vtk m3 HEa e 12w 5 Azl s FHe A e

% 39, HEAEOFg Fqo 124 54 7w AE T

Bid(1,000won) Voo Wﬂhngn;zs to pay Tor

i, N 33 62 100
% 38.0% 62.0% 100.0%

"0 N 40 76 116
% 345% 65.5% 100.0%

o N 57 76 133
% 42.9% 57.1% 100.0%

100 N 62 90 152
% 40.8% 50.2% 100.0%

- N 52 100 152
% 34.29 65.8% 100.0%

200 N 76 94 170
% 44.7% 55.3% 100.0%

- N 58 124 182
% 31.9% 68.1% 100.0%

200 N 55 124 179
% 30.7% 69.3% 100.0%

N 438 746 1,184

Total o o o o
% 37.0% 63.0% 100.0%
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(5) BT el 9 wAe 9% w4 JF AR AT ol ol
Az oo AgolA LA ST 5 B w12 F A% 2wR

125475 ez EHuFol tie B s A= oate] ool e didt 2

3 FAZEQ e AYElA BelE Ade] 9] wWo] 679%% 1 A
dehga, A&A9 g D fA7E DAk 238%, EAZFAC BulRo} EAS

U= AbdRte = whbo] 41%, AE7EAQ] A 55 Fl AH 27l faA 7t

guA E4ME Bw 200(D3), 10089 PEHE ATAS), FAREDe A

OS2 e

¥ 40. A 713 AEAF o]

Section N Ratio(%)
Need continuous care and maintenance 851 67.9
Bequest value 298 23.8
Existence value 51 4.1
Option value 44 35
Etc. 9 0.7
Total 1,254 100.0

6) BT B 2 wAe 9% wA AT AR AT fE ol

Azdolel 120 BV AR TN} Qi S T6HS goR B
BE97] A

Hiupol gk BV s A= AbE gls ool e AEd Ay
T wHlUe el AN e T ridedA sioF dk] w’o] 50.8%% 7t

& o=A dEeaL, A= 7] vlgo]l FEaEE 237%, A #A9
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AFHon ARINFAL FAH7] 98] AFARFARE nste] FAW
Aw}, obel mob o] AAFTO] 1% Fo4e won, ARl g
TE FO)ez2 YEY o= AATde] S5 o8 Awdtaux sk &
Ao oAb obu et Ugd SEel ¥l gl FAA o] fol Fshs
Ao FAHY,
F 42, B 7l A Bt X = W] gl A
stepwise Variable B S.E Wald df p-value EXP(B)
Income 0.068 0.031 4.845 1 0.028 1.071
Gender 0.239 0.093 6.602 1 0.010 1.270
Final
Age 0.074 0.034 4.764 1 0.029 1.077
step
Bid(won) -0.203 0.021 98.092 1 0.000 0.815
Constant term 0.460 0.273 2.842 1 0.001 1.585
Fel A FAH FEE Agshe] AFHow WESY) AAF wrlvhre nAt
Ael de A2t (WIP)E F48ed 7 = 1+eXp(—1.1416+0.203*Bz'd) =
vetstow, vt & Jhrd s AEoAbe e 564590 R FAE A
(Fig 1).



Probability

1.0

0.9

0.8
0.7 \\

N

1
1 +EXP—1.146 + 0.203* Bid

Mean WTP = 5,645 Won

TN
N\

0.0 L - T T
o 10 20 30 a0 60

Bid(1,000won)

a9 140 B Vs 2ARY 4

# 43 HF =23ndY 4 A%

Variable B S.E Wald df p-value EXP(B)
Bid(1,00won) -0.203 0.021 97.220 1 0.000 0.816
Constant trem 1.146 0.106 117.727 1 0.000 3.144

W97 AQS Bulgre] mAAE Brhetm, AR XS AAES] 9
A A=W gaow BAskA HE ANGAT. ATAT BEY) A4S B
MU wAd slEe] Aol Suhabs 20008 F 1100M0R AR o

A 56459, 23\ S ue oF 21779 g A4S Axk oF 1229919 B
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