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ABSTRACT

Soraksan National Park and Odaesan National Park, that are 20.7 km apart, should play an
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important role as habitats and corridors for wildlife because they are located in the center of
Baekdudaegan. However, landscape features such as small area, fragmentation, and geographic
isolation seem to impede the proper ecological functions of these two national parks. Using GIS
technique, we examined the pattern of fragmentation in these two national parks and adjacent
regions (Sokcho-si, Goseong-gun, Inje-gun, Yangyang-gun, and Hongcheon-gun) encompassing
a total of 4573.5 km® in area. We then selected the patches suitable for an endangered carnivo-
rous species, leopard cat, based on habitat conditions, and identified the network and stepping
stone among patches to enable leopard cats to migrate. Diverse roads and artificial facilities in
the study area generated a total of 24,701 patches: 39 patches among these were selected as po-
tential habitats upon considering the habitat condition such as vegetation types and minimum
area for leopard cat. Three patches nearby Gyebangsan and Bangtaesan were identified as a po-
tential network center to relieve the effects of fragmentation and isolation of the two national
parks. Our results also showed that patches containing Jombongsan and Bangtaesan would act
as a source patch from there leopard cats can disperse to both national parks. It is an urgent task
to identify the pattern of fragmentation and the connectivity between patches in national parks
and adjacent areas for wildlife conservation because almost all national parks confront land-
scape problems similar to the two national parks examined in this study.

KEY WORDS : CONNECTIVITY, CONSERVATION ZONE, FRAGMENTATION, GIS, LEOPARD CAT

M E

MacArthur@l Wilson(1967)2] T A EX 20| &,
Levins(1970)2] wlEp A -0] 22 A A2 A= Q)
AL Haet nYIILFO| AEE VML= F
8 8 JAYE AZ3L Uk F o= A4 A e g3t
2 AT AAA] gt o] AHE vEdt FRE
(Pearson et al., 1996; Wiens, 1996)7t-2 A1z 2] ¥
7L AE FY &40 vjA) = F & tF B2 A7t
o]0 2|31 QltH(e.g., Saunders et al., 1991). & &
Be A7AE0l FAuRT e AR ATE Fat
of eholEl A4, % A B2 Aol ] AR B
AlA A %A 2 EL detAAZ +8 7
AA71 8 & A =5 32 9lthe.g., Fahrig and Merriam,
1985; Sklar and Constanza, 1991; Morrison et al., 1992;
Bossenbroek et al., 2001). A1 A} 2 Bennett(1990)= =<
A3 822 GHshy 37 uEajoke] AY U}
P24 (Naringal) & thA} 2. 2 5 A 7] 2 Hagt F2et 4
Acte] Q&L st oA 2Zto.2 2 27} Alolof A2
T2 o] THA A4 A Alo] o] A& AStehE= 7]
=& Atstt

A it 4 e BB Ao Sfolrt A
ghE =3 A FA S Lot asy EAl=
Abh Abo] E R of 93] 25| HE o Q1 FH T
S 2 Ao v LA 2 BT E] T Q= AR YR G4

B8, FAE, A 5ol Y3) dustE|o] Qlrke.g., ¥
7371 5,2005). 1 A3 A4 R o] 37t A FHE of oF
NEE AT o] u - PB4 4] F= 9 A
7 A8k Ql thhttp://www.npa.or.kr). =X & A
of o] 2 HepfA LY AL T2 2H 279 7Y
I 2237k Aol oJ8) #-Hrt &, FE A< dA = o]
U B2 E=AdYE 242 2 QP ES =
o)1, 2ZF Apo| & A7 VAU 27 W7 =T
A Y4 2Hgo| wolRITh(Wu et al. 1993). o2, v
7HeE, 4T 5 T AT A AR o A, FE U 2 245
= FeEuete] Uy SAFES QR EE A7
A3 Slet. FAFEL Ho| /AT A7) E 2431,
Ho|F9] PFof G 7|20, FA L BAE =
3t7] g Zofl Holaks Aol 8% 4TS 5= FF
£ o]th(Rabinowitz and Walker, 1991). 213t 2
et 3 dd 2479 438 Eda gl M=
A AN AL M4 2] 22319) ;g 94 mpobslal,
oY T EO] o] &3t EA 9 7]5H dEAAE 1St
A7 d g siet

A= 33 L A YT Y2 20.7 kme) A
2 & F1 "ojA glort iR 7he] F4lol YA}
) 2ol oF Y F A E 2 A4 A Y o| FREEA WS- F R
sict 5] Aoty 3 el F&of YAg HEare
AETHF o] ot o5 EY FAH AR 2 gl
B7he| o Qlok. TRol = B8kl A% A7), 273,



152 73]

>
)
R
o2

33t A A e 3k R] 19(2) 2005

1z
oM.
ol

A2 Aot 22 A 4o A ol F R -TH
< AAT AR 7152 ohshA| ok ek whehA A
EOGA0] SR A Ao FuzdES BE
EeAdu 2402 4t £ YT Al
dEYE 4R BF 7] 2T g olF
2 ERet I A3 (LA A AL KA 7HA
ol #& A0 & oA dnt. o]of 2 AAI7E FA S 2
&3 e FAHETE 7He HE AL R AYst
o Heak 9] Ahve 2743 dfit=d3dat
LA HEY Aol & o]l T = e AETE AN
3tarz} et o] o Z2 A& A2 A 02 Ags] A7
H, @5t 213 YE QA opT A E vl
AR g o] FA4 A BE AR st H 29
=20 8of7h Juti Az gk & Aol M +
AH L2 thE3 22 ol fE 2ARE +HHATH
1) dopita} edjit=y e de 2Hete x4, 14
T, QAR FET, FAT el FHstE o= A=
A7172) Gtz Q8 el FuRZE Abole
e ST = Ue7173) 20| 5o 2
Aol 4r9) ol g3} A Ao AP AATS AT 4

4ol 4 A2 Aok 2ol e ul £ uabe A1 A 2
24 2 o]o] A o] 1625 kme] WE Tk it
o FE7|01A 4l 2E 5 AR AR EE AT
EE RIE 51559 ZqF7 A4t
A AEA 2] 2 30| cHEE R, 1995). o)
2 5 Qe A UE(E Y 37°02"-38° 37, A% 127°
05"-129°22") Y| dotitil S AP Y& FHOR
L2 A9 IAE, AT, FFL, TAE 4 &
4573.5 km® A dg& Ao 2 44519 cH(Figure
1). o] A1 g2 Wl = h 7o) F4lo| AL 37 AF ol Yl A5}
of g} Ao v /g F A A RS B o, =
2 1ot EgH A 2 7o) A3 o]go] | gFo}
AEfAZE W A F HEE o}

e A B8 & H-8317] 3 Hol 1E ShofjAl
F2H AT St B AR 22ke) 27)2 Foof U7}
g F, HAIE 7 AHA G o] 5o - FAJAF T A =
AE& 317 3}o(Bossenbroek er al., 2001) 4H(Felis
bengalensis manchuricay& RAE 0 2 A3yt 4t

o (Y

N

Figure 1. Map of the study site encompassing Sokcho-Si, Goseong-gun, Inje-gun, Yangyang-gun
and Hongcheon-gun in Gangwon-do. Major mountains within the site are noted.
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Table 1. Land use pattern in the study site

Figure 2. Distribution of various roads in the
study site

Land Use Area (kmz) Percentage (%)

Natural land 4040.6 88.4
Forest 3916.5 85.6
Deciduous 1612.7 353
Evergreen 1368.6 29.9
Mixed 935.2 20.5
Pasture 78.3 1.7
Swampy land 15.8 03
Inland swamp 15.6 03
Coastal swamp 0.2 0.0
Inland water 30.0 0.7
Human dominant land 532.9 11.6
Urban and built-up land 83.3 1.8
Residential 372 0.8
Industrial 2.6 0.1
Commercial 73 0.2
Recreation 12 0.0
Transportation 25.7 0.6
Public facility 93 0.2
Agricultural land 413.6 9.0
Rice field 205.1 4.5
Field 179.4 39
Green house plantation 44 85.6

and orchard
Barren land 36.0 0.8
Total 4573.5 100.0
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Table 2. Area, percentage, density, landscape shape index, weight and proximity of habitat patches in

the study site

Habitat patch  Area(km®) percentage(%) Patch density Landscape shape index Habitat patch weight  Proximity
I : 23.08 0.97 0.0004 2.2258 1 0
2 104.54 437 0.0009 2.8182 3 135.375
3 28.30 1.18 0.0004 2.5882 1 0
4 16.61 0.69 0.0004 2.4091 0 0
5 19.49 0.81 0.0013 3.0357 1 28.7961
6 8.93 037 0.0004 2.2000 0 0
8 11.56 0.48 0.0009 2.2273 0 14
10 96.78 4.05 0.0004 2.6875 3 0
11 50.27 2.10 0.0018 2.9556 1 81.3077
12 100.71 421 0.0004 2.4000 3 0
13 6.98 0.29 0.0004 1.6471 0 0
14 23.47 0.98 0.0004 1.5625 1 0
15 126.60 5.29 0.0004 24110 3 0
16 118.45 4.95 0.0018 4.2464 3 202.1972
17 64.08 2.68 0.0004 2.0385 2 0
18 . 68.72 2.87 0.0004 2.1111 2 0
19 8.51 0.36 0.0004 2.3889 0 0
20 48.66 2.03 0.0004 1.7174 1 0
21 140.22 5.86 0.0013 2.1299 4 220.7333
22 18.09 0.76 0.0009 2.7308 0 20.5
23 18.00 0.75 0.0004 2.3704 0 0
24 13.02 0.54 0.0004 1.6522 0 0
25 15.97 0.67 0.0004 2.0385 0 0
26 24.51 1.02 0.0004 3.2581 1 0
27 11.52 0.48 0.0013 2.1818 0 13.287
28 34.83 1.46 0.0004 3.2973 1 0
29 334.95 14.01 0.0022 3.5399 9 563.76
30 34.53 1.44 0.0004 1.9211 1 0
31 256.00 10.70 0.0004 3.0673 7 0
32 7.66 0.32 0.0004 2.6250 0 0
33 80.89 3.38 0.0004 2.2712 2 0
34 52.26 2.19 0.0004 1.9362 1 0
35 6.64 0.28 0.0004 2.6000 0 0
36 47.82 2.00 0.0022 3.1136 [ 39.5813
37 37.71 1.58 0.0004 3.0000 1 0
39 6.40 0.27 0.0004 1.9375 0 0
40 19.93 0.83 0.0004 2.0000 1 0
41 257.96 10.79 0.0004 1.7238 7 0
43 24.04 1.01 0.0004 1.5000 1 0
Remnant 22.73 0.95
Total 2391.42 100.00
B27E FHoR 26709 Bz zo] I F32 Taple 3. Connectivity assessment according to
2 ASA AAE ) o] o) dotar=H T Hzt 2 oAt categories of habitat patch interactions (G)
YU ABRZ Aol PAL AASY L v,

Agt BE A4 2 ghol =gsterkFigure 5C,
Table 3). 4B 4G 53 0.15 oo} A2 A2Y
ek EE RS EE DLELX-EEPT
o, Mol T U LYY Abol9 Aol
A7 ) A ck(Figure SD).

2YIAYES o] §3tel FBEZS A A

Number of Number of

v

a

pat}:}‘lgist?\/) links (L) connectivity connectivity
G = 0.03 24 44 0.67 0.49
G = 0.05 18 26 0.54 0.19
G = 0.10 26 11 0.15 -0.30
G = 0.15 5 3 0.33 -0.20
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Figure 3. Pattern of patches. A. A total of 24,701 patches created by roads and artificial
facilities; B. 39 patches suitable for wildlife with > 5 km2 in area and apart less
than 1 km from each other. Three patches colored in black indicate the patches within
national parks (one in Soraksan National Park and two in Odaesan National Park), but

are unsuitable for wildlife.
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Figure 4. Vegetation types across 39 patches
suitable for wildlife
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Figure 5. Pattern of interaction networks between 39 patches generated by a gravity model.
A. Network based on G > 0.03; B. Network based on G = 0.05; C. Network based
on G > 0.1; D. Network based on G > 0.15.

AR Azt 17 29k 30] oJ5hE Aot AT Y
o] Mots Urjot oTh AR YT FAP Ut An
2748 A%, 220 o8] gaslo] HANZA 5L
4 gl AR Bt YT AR ohe AZA
o3} 411 4| o 55 Al7F8HA] 2] WA BQkA] ol A
E20] G0 oldted Skm® o|4bo] ABELE A
stobe & gioith o] A2 S 2ot A7 B WY, &
S22 AT AR Gt A A} S HHOE HofF
= ATtolct. g, vl A AR o] F5e 4
opikat @ HjAFZ Y B9 Aol o) ABAZ] BHTA 5
ol ke 9ol o We 40 E27} AAE T A7) o]
& W7 oA\ A B, 4417 TE s oS 42
A A0 A 4 otk AR o3t A A ]
16,22,26,32,359H {229 FEjA 71 A AR
7ho] 91 24280 STHE M 4] E2o) 93] F

To| Z7}oHe WAFO.R AREZe YEi7h WL 9
28 2504 A etk ABEZ Fu7t APl

T3 o8 Wty 27to| e A 7|5 = Fubste] ¥
St (Dramstad et al., 1997). 3t Spellerberg(2002)9]|
n2H Z2of g gEste Qs 7PdAte el MEE
MAX 7t F7Fste] qRF T |EF #Fo] £
ot FET L AEAE BA e SHE Y
T QIHE A & B2 A4 2] WSS
717t 4% Bart vt Al o
YRt o 2 Apzzte] WHo| 248, B2z A
o] 8] Ag| grol & 45, Fuxzt Alo] o] A3 Ag0]
245 AAU S22 AZAH 2N A U2 S8
7} o} At Wilson and Forman, 1995). 7 #=x2}o] B
A itz o) & S Aoz 7 A7 24
=9 YAl ot e A SHET BE



oPEEES] FT UL LT AP SH T ik SHIT UL AR E2 159

Table 4. Comparison of the original study site and selected 39 patches regarding six different landscape

indices
. Landscape . .. Shannon Simpson
Patch density shape index Proximity Connectivity diversity index  diversity index

Study site 0.7715 37.2609 45.3059 0.5159 1.6410 0.7423
Selected patches 0.6591 32.6864 101.4412 0.8588 1.1544 0.6585
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