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Establishing a Korean Goral (Nemorhaedus caudatus raddeanus

Heude) Reserve in Soraksan National Park, Korea:
Based on Habitat Suitability Model, Habitat Capability Model,

and the Concept of Minimum Viable Population
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ABSTRACT

Korean goral (Nemorhaedus caudatus raddeanus) is an endangered species in Korea, and the rugged
terrain of the Soraksan National Park (373km’) is a critical habitat for the species. Since the goral population
is threatened by habitat fragmentation, it is essential to establish a reserve for the isolated goral popu-
lation. The objective of this study was to propose a reserve for Korean goral in the national park. We employed
habitat suitability model, habitat capability model, and the concept of minimum viable population. The results
of the study were as follows. First, the carrying capacity and optimal density of gorals in the national park
were projected to be 449 gorals, and 251 gorals, respectively. Second, since only one patch was projected
to satisfy the criteria of minimum viable population (50 individuals/during 50 years), the long term extinction
possibility of gorals in the site would be very high. Finally, the patch that satisfy the minimum viable po-
pulation of goral was proposed as the core zone of the goral reserve and adjacent patches were included
as buffer zones.

Key Words : GIS, Wildlife Habitat Suitability Model, Habitat Capability Model, Minimum Viable
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mioll GISE ol&3 HANA HAd 73] &85
o] SheH(Wang et al, 1990 Smith, 1992; Xiang et al,,
1992: Banai, 1993).

ZALE ol oJ3tH oY T U Akeke] A4
A v dY ) AR AUEYOBRE RS E,
AWt RE4E, AFETe g4, 3 Wi ¢
go], = F7HT00~800m) ol 7S4S FAA
e WE 02 Uepgrt ol HEoR s)ue
& ARI=HITES Ak AR AR AS
o} 30m Acel) o FHEPER 0~19 oz

—

ol

2 [ o ol
ofht

BRI FEE
poo | [den) || ey

|

MAX #38s

|azus 28 2 38 —|=a 2x 2 ru3]

!Eﬁﬂ# $HIE|*-—‘|IBIIEEI

|azasd izl 2w
y

[ag qaRHstyey—unz =aHmen)]

7 3 A MAR Haby 28 Y oy
A& et WEEH2004)

ocnyEy
AalX sHete
CJ004
01902
02903
10304

0405
0506

O 4 HY=Eel £Eo| FF0| Hh
St AR HBl 23

AR Ay BHEsH2004)

02
ri
nx
12
>
]
I
1]
b
1o

EFIRAL, UT%S) FF MAEH] MR HY
E 05 o] Al REsle 52 ERAGEE H
AFAHILE 4). b £ A7ME 9o BE A
A2 AP Asg BEetel AR #8458 LIS

st sl
3. MAR 88 28 Y

1) A=A 24 B33 MAA] 5858 230 3
MR 9] A3} Foi7 £ NAFE YA BN
24 e ol e ZAo] e shte] HL wpHe
M2 458 28 (habitat capability model) o]tk



26 Hel 9

HEs [ AL Vol.32, Nob

MAA F85Y REFS A AR BFH Y3
#Eso] A}, o] RYL MYFEY AATES IE
A2Ael AgE shte] gepolm, A9 H2 ol
AT AAZY] 2EE AT 7Hd 7RE 72
AtHPatton, 1992). 853 (K, carrying capacity)
o] Foizl AAR 7} ok o+ Qe R7IAEY
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?ﬁltﬂ FEEEH AAANE F de
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Hetolgp7i Bk 7]l (art) 2ty B 4 $ITH(Skiles et
al, 1980). ol#% ©H& BHastr] fEiA A TR
tieHso] AAIHE L UK Cooperrider et al., 1986). o]
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B 7oA o] Aaske At 22 ofFl
A |9} A28 A0 wlg- fFAKE BlAlob AslF-
2}2 B3 (Lazovski Reserve) @] AFY M)A 2w &
o] 2-3l9ir}. B2 BR3ITFE 19373 BEFE AAH
Aok ARk AMATY] HEr} o] B+ AHY F33
EZoln gAloloA 7P AR BErt B X F9
sh}olt}, Khokhriakov and Vrsansky (2000) & EP‘ B
NeE MARE M)A ol me} 37k &
Folal ZH7te] A4 RS ZAREIAE, *1”—‘4
?49] élc’l Vg 4 15FA k'S 6~181
o] 2efo] M, [5F k™ AL 59tel7HA]
A48T, MEFE kg T 1~1509 2EE
Aehs ACE ERaetAr

AL olggt B Ais At @74 g A
£ 754 AEE FAE Stk o]E s Aokt
SHT YA A E—Z—i 9t 7P w8 Aad &
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2L A BEE AT 183 o] AAE
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)91 cH Cooperrider et al, 1986). ¥ AdHe i &
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Aopalt Z P9 A} BE7 Ayl A3 dF 27

2.37}2]©] 2 (Bromlei, 1956: Heptner et al,, 1961),
TMEE 9A ¥ AT ¢ Wl g =kl ARk
Yeths 4(Myslenkov and Voloshina, 1989), 2182
8174 o] 22~55ha(Myslenkov and Voloshina, 1989)
A A& IHT AS A7 oL E AX S} FAe
EXN ARG Y AAE 2718 A & A "k

3) HAATEFE A

TEYE T2 F /Y FFo] d4E s
= AR Qe EXE FAE F A= Ad AT
£ 9rlsle HE S (maximum density %55 subsis-
tence density) 9] 7i'do] glom, o sh= o], X
274 st Ag, A 7ete] F7149 WEEY &
Ao M AR FLEC] S gk B w2 U g 9v]
3= JAUE (optimal density T+ safe density) 9l
o] Aeh(el=4 5, 2001).

TENAFY #8580l v 7P 2 E 48
1S F 3rF McCullough(1979) 2] @ 3ot} I
BAIZE Foll A 2% whde] A9E SRR Al A
& MAZE A7 I 47 ¢S 0 Al 9
o] 7t FF LR wEA Skl 148 2
e Ae 224 I A MR E Hed 24
08 &4 AL T o)y oA o] B AE
& okt &tk o9 2 uitFEA g A4
< H37] HsiA Aol FEd 55 032 kst
A NAEE FAT 9 v &2 AAFHA, o] A7)
2l A HEeE Husseye 139 odg
Ak g0mtE]eld, AA4E5EE SovkElrt e AL
B 2ZHA} McCullough(1979) & 9ol <J3hH F
A8 HUrE5YY 56%EAM F2bl 7Tt
(Bookhout 1996). & Aol Xe HhE52 0] M-
Cullough?} AXE 56%E A-L3le HAAFE5EHS
Axrsiac.
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1) B9Ix149 47
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YRR AL B E29h 2 A7 2
Sl slsh Aol A3} o} 7] HEo] TATFA

HAF Lo QLT A FEFHOE Q125
Zlele FE7t gloh J3ER FYt9s s @
o2 Ik g2 RS H oled 4 B A2AA
9 MAA Hof WE £EFHY 4o Qs
ol AAA Y st o3t AT £ 7Y o
& 7 S AAE BRES 98 ARy §
22l A g 7FsaAl gk

A2 sk g MRS 2 22K patch) &
2 B oM W MAAE 87se S UF-Fol A
A3l7lo] L 84S 248l Z YA 24 B2
YR FEZY 2EE HolmiE 59 ¥2EE 24
S Amold et al, 199%). 53] T2& 7 &3
212 B#H st 2910l H1 9Ith(Reed et al, 1996). &
gk o T EY AR el thdk Q17ke] A4Ael A o
Al 2R o FEAA AR B 7 A Ed
olgz|ote] FYHFUNN FFAEY Aot FEL
Chamois(Rupicapra rupicapra ornata)®) #ol2-E0)
Atk 93-S FTHCederna and Lovari, 1985). W=
o EWoK Ovis canadensis) & B7io] TA oA
5 g A Jdepd A9 4 3 A3 8%
9} W& YePthMacArthur et al., 1982: Cederna
and Lovari, 1985), 2fAlo} a9 Abk2 2 3ok
Aol ke wol A9 Abdel s dyPHAoH,
o2 <& st7INA w7} 300~400mT HEE F
3] doh} % ETHMyslenkov and Voloshina, 1989).
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2 A 8s}(Nasimovich, 1971), 29 3E470)
~55ha(Myslenkov and Voloshina, 1998)¢1 A&
& & o, A=y adoln gt e o] 87wt
< BHEZRE 1kme) A oYl k] A4
Aol Aol EASIA YoEE YR BRI} AE
279 BN E(barrier) 24 2H-3He & 4 Atk
A, S FTES HAEE e MAYEE IR
o, o] ¥ YoM FE Farh 0|2 st A4A
N E A Hrt 2E Fejalof sk, thAlFe R
e e F9ENE AHE-SH2(Bradshaw, 1989),
279 7¢e AADHE ARS8 (North and Rey-
nold, 1996), Ag9] 7]Eo] A -eutete] 4kt
dME Y ETRFY 2S¢ AR B2E A AeF
HAEA F9E AL vk QIS 2000). $A
A=Y A AYAE FE88 ATl AL
2 AuE F0 eplael £ 2 oQA] AJont A4S
w2} 49 QoA o] WAl QAEo] fYog R
e AR DHEA Y u) ®3 FEety
A £ dFME FRTIU T2 o7
Tt 52 9IRS VIS0 E Bdd gy AAES

ARk

t
[ T O N

48 5% F e MAFE I Y
#2247) 4 Z(Minimum  Viable Population) o]} 3}
o, o] g Ygol AU o A o] & F5E
FEHE FAT F e NAZY 270 A7) o]
1 ol3lEe EFE Aolde £ &I Ao
(Shaffer, 1981: Gilpin and Soule, 1986: °|=9 5.
2001).

Gilpin# Soule(1986)-2 “50~500 73" Aot
oo, ol @17t B¢y £448 BAEY] JsiAe
34 50ue]le] WA A7 Besly, A7k E4A4
S BAsP) 8l E 500mk olAke] JRAZE BR%
< 2Ju]3cH( Morrison et al,, 1998).

HAESNAZE 2719 FA A3 7 dEHY
Al vl GAR Al A= 2%eKOvis cana-
densis) 12070 WAFE BHES 7$-o)thBerger,
1990). ©1& AAAZY] Aol daixE= 709 T )

A 371 Weph ARHAY FE AR 5070
ojeke] TE AL 50 ool Adatdch

1996 W= YRR EX AL Berger(1990)
o)) AjQre FWwoke] HAAZELINAT 2719 100420
& 5431} Bergeroll 9319, 10004 04l AS-
507 Wl E2 448 Holxg 50~997AQ 72
ol vl g5t Beld aey 4970
o|aQl Aol W HolA FcHSinger et
al., 2000).

B ApdMe Gilpin Soule(1986) &) H79F Ber-
ger(1990)9) 974FHE EE GYXAE HFHS5
S580] 50mte] oAl X BTkl 50 Fote &
£240] BAST, 100:20704] o)l +& vl A7)
7K1 1009 F9He] E540] BAHE FOoE FA3)

At

L
=
X

[ |
ZFAX
AR B |

3) #A7HY 44

A H 7Y (core area) > FHFHE {FE&& ML
Z(Austin, 1984), EF0| YFEFH FeE e &
b YA (critical area) S S3ith 2 J4A7YS
& g 3 IRFES JaiME 24E A4
| Z7o|tHBissonette et al, 1989: Ruggiero et al,
1994; ©]=4 &, 2001).

Schonewald-Cox(1983) 9} Hummel(1990)& HET-
Ao HAS A Qo] BEFY HaES&AZ
& AN 7 e HAS 7I1E0R A &
A Y FAFY $AFEY A oy JaES
MAEE A8k HAo] Wula|A]7) wie] g
H379S A2 437 ¥HE 33T g
(Noss, 1992: Payne and Bryant, 1994)..

£ drMe YA AE ALY HAE
ENAEE FEstA, 77 TE @7 24 b
AL FAE 7 T B AR E YArges 44

sk,

4) 7o 4A

Ao W ge A2 T8y FAEFHoR o
ot Morrison et al, 1998). FAEZ 2 wehe
71%dslel o] g Axk AR EX B A},
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Ao FYTUG A BEFY AR B A7 29

B2z} 2 WE o) Ytk ABH WL F
o 219}, Aol 9% WY, 7AE, A g T
Folth, oleld WS LR ii-?@%% CEEEE
2 gAal7) Sla) &eH AL BeE oA ok
e
o AAolr)

WA} 24 olgjo) e o

F8 A¥89U
ks wEo gk A AX 95 (Roy et al, 19%), &
¥ (Rabinowitz, 1999: Myslenkov and Volosina, 1989),
I8 70 2RE Y A9 oltHRathore and Khe-
ra, 1982).

FUe Zg, AdS 9gs 3 Adg Al v
3 WSl low, HAl Aokt SEFUY dF A
oM HHEF7E SRS Qink Ed risogd
Bl HEH el diside AFEHA B o,
Ao dTd WA 75 davt 3| ARt
Ak eI 2001, 70Ql HE). B8 Aoy
g AT A g /‘1’—“11]i—r‘51 372 300m
ool YAt I AA T B7bIA A g
ARSI Sl AAelth UHL«] ZEE 7T AT

49 7P & 4do] HEo2RE Y HAYyoln
(Gross et al., 2000), BAloll A= Aol 2ls) 1980
Ay Sk A g Aok WAE 50%7} A o7t
AtHKhokhriakov and Vrsansky, 2000).

A oA oM AFke] AR ZEE E3} 400m
Hoj Aol wFNEA Y RS st 9l
A MAAN R BB G FTF g0l 03 A4
2 AFl AHe) UHIH 5). ol YF g F
8 MR 3 A AAE] WEolt)

oj} ZH& Al E A & o, A7 dF A

A7 HTAY AL AT A AAA 23 #
FA N FARA, ARG wpEo] AH YU
ot mEbA A oy 9 AR A dH S Aol
PAE dsly] falA 3L BAZRRE dAHANE
AT R HAste] GAA AR BE 9 Uy
o] ©é: JIEALS Y] 3R] EE od HE 5 AY 5
o] oot} &3 VAo BE oH dFTIE ¥
FAHE HYAF )= o] Futs]ojof & Ao|u

71&e] AW R2REH ZYEE RE W] 8 1)
FM e TEY d& 16kme €= APE HAs

Jg 6 °|X1I-_r‘0i|f\1 Al°“°h_ U Ut SO 22X =
HSAF . 20024 3

21 HGross ef al., 2000), AHA¥e) A7]9F FHe] B
AolgS Teie & W 485 ojele Fol wnh

W £ Ao 44799 A7 39 9%
% Pge 79L 9FAUE e FHel 2
o3l = RN AP ol 3] 1%
ot 7leh Al 4R Kol el ol Axe)
BHROIOE A45Y ROF Teiud, ERE Rkl
EACLE ¥ NN AR 98 AATROE So|
87] Holck

NF BIFAY AA7 B ARsh 2eA gy
29 B2 U9l AN B A9 AT B9 A
HAE $E7Y0T TR

D A44SR 2R

NAA 43y 2R AYY A5E AR o
2 ST sto] A4A) SSRGS AR Sl
AR A0 B9 WAY Agel EHY AT M@ S
HZHYTHIY 6). UE gL BIRAY B4 5
52V 2 B4 S ure] 9ushE glold), 5,
Age) EAo] 71 gol Urhhs 7719 UE gL
Tol 55 A ek R 09l UE Mg 0
o) Bk ol M F T W HAAE ) &
A WRe UE u1g R Ut 2979L 119
5RO BROGHE 2. N948 45702 257
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A4 AFE | AR (kn) H8(%) Rk E 3 O HAHE MAX S8 U] FiirEsY
0.83~100 480 1.30 I lkn” % AHF] Ai+459
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i 36350 100 - m 5 5
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2000)0f) 21 AF 4R 57 AAE 2L37] 9
Foloh L& HlE o] 7HEE Heke Akl net
AATEE res, Ned A9 A &40
=53] Hof kel MARE H7] FE Aol

2) NAEFE g9 BEy Aysesy

Khokhriakov and Vrsansky(2000) ] €-tdl| ¢l&t#
A P B A9 AS Tan'g 6~1801H]
7t MA FRsstkT S90H, ol@d 7|Fo] Mok
7o) AL 715AAE Solr | S5 Ha] B o] 7}
% s RESE SAEAT $A ) 3 A9
A 45 ZARBIGTHIY 7).

ZA} Az 24 7t dold AY wWHEE of
600m 7HA< T 230l AR Aol Akt
HA o)z, & Wo] 1me)e] N7 o, ohale) W4
Zedgol 81%9) A3 F319] EWo) 2~55ha, AR
o} sl =@ o] 5~16ha(Myslenkov and Voloshina, 1989)
AL THE w, 7 79 ZAAY Skl Ha 3 o}
B #2455 el ol T owlele A7l 18T
Walol #7181 e A B miElh HAE S Yo

B2 3 6riele] Abgke] MdE & 4 gl wa

X 2% 7 A9 WA 0pkm’Y S TEE w Aot

Are) AS Lk’ 107H14) AAZE 44 Tissite

AL f58 F ok

olg]dt AL upgo g BF3 Aok Ak M2
AuAD AUFL5ES & 33 7ok A4
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