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z7te

KeR
T

b

%
389,

=
=

71

4).

o2 YEsth(Fig.

2=
RS

=9)

1l 3= ATt

3

14.2 km® 2 Yebgton w3

0.002 km“(3
UEltH(Table 3, Fig. 5). 13, 28, 73 9] A 272 20 km* ©]/4<] v

PN

SERS

S|
A

[e)
7

bol WA o zA o)

5]

U 39, 49, 5] A 27FS 1 km? 9]

5o

o]
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Zpokth. 58] o] Al 2Zhe RF s R A yEEth & 107 x27be
LSI= H4 2004 FHof 217k YeER ™ LSI 7F 4 - 691 27+2] 4~7F 570 =
744 ®rh(Fig. 3). LSIZF =& x7F2 9¥(LSI=21) > 6¥(LSI=6) > 8W,
10W(LSI=5) o2 yetvhal Itk (Fig. 5). 7HEAE & Al €3 & W 5-H 22
142.2 km*2 Uehg 929 7%71 7h3AbE ol e 25 v

FHATHFAY] AAREAT W P RES AT PR,
WA 27 112 m, 60 m W52 A§F A% F 1179 24ow
2T Fig. 6). 2 Z7he] WFAAL 7.2 km’2 Uehon] W Mg

=
H2 0.002 km?l A A 24.5 km*Z YEWTH = WEAAL 795 km =
U 2FA B EA] T A A H A o] T%7}F 7 A

]
1,000 m -8 127} ol A4S WA o] Aak 7Aslth(Table 4). sk
1,100 m - 1,000 m F3re] WAL 22 km® (14%)& 7P €& dzS
%= 1,900 m FZF ool WAL 0.1 km® (0.07%)=
oF &2 (Z7] 112 m, 60 m B ¥)o] o3& THAzE Fo
& Ay, eguxE 1,900 m o]Fel AFelA 0.11 km®

=
B33= mAol 0.006 km? & A3 94.5%9 71 =& 7A8S

H

_15_



)3z,

12.8° & yEFgon 30 mollA zHzE 0°,

FoTh 10 moll A FH 4,

S

283 100 moll A

3 A48 5

12.6°,

81.0°,

F el A
AFE = 5.2°7)

HHH 100mell Al 0.7°7}

ZAA

=2

]

2

ki

74.0 12.6°Z YEFT(Table 5).

YERATE 10 moll A

Fiz 30 mellA 1.5°7F i

5]

=5
=

A4 2 Aol

7hatol

%_
AATE 0 - 35°

st

gl

R

Apol 7k VEbste,

upel Har GAEel A

Azpe] A7]

o]

S

NG7A 70 FHOE

o
=0

AAE 7 - 14° F7re] WA W go] o

F9ith(Table 6, Fig. 8).

5]

A=

WAL A s,

KeN
-

oo 7 1A

=

%

|=3
=

2 velyo}, sebak ARGy 2452 112 m,

S

BAAETL 21° ©f

13.6%= 7}

F3re]

mell A 35° o]

moll A 0 - 7° F-7Fo] 11.4 %, 100 moll A 0 - 7° F-7Fo] 11.9% = ey},

“q

NH

o

He Ad A4 By

91 153.4 km® & 152.5 km®d]]

W

_.#O

o

Ho

)

~
fi'e)

TR

z
el
TR
;Q"_

o
&+
o
gt

o
A
o

O
ot

)

]

3 WESA,

AFZ3F9tH(Table 7, Fig. 9).

N

)
fie)
;OD
P

Z=A

YA,

s

B

stk U A 0.3%¢]

=
=

143.20 km?, 9.24 km? 0.05 km® = 2t

7] e A i 4]

b2 R A,

o,

2)

- AEAY

_16_



= 53t

}1\_]_,

0.05 km?, 0.03 km?, 0.01 km?=Z

[e]
WAL 7zt

% 1A 9

=K

134 km? 8 km?, 0.05 km® 2 et}

22}

dx o] 747t 15.2%, 6.4%= YEFSom 2kg A9

59| 71|

&}

770

&

e AAZA7} 17%= 7}

=
K3

T3H 1,400 m o]F AF ez yeEbstH(Fig. 10). A=

U7} z+zF 0.05 km?, 0.03 km?, 0.01

=K

|
48

Z R

-AEAY, sEA4,

A7) 5

A7V

o]
o
4

w7

79

7 31}
50%% UEFSEO ™

571

3=

13

km’%® e

el
=

ESY

86.8%,

22}

R

el

Ho

2971,

-
s

HEAF Yo

7}

taz Aok (Fig. 6).

F 44719 Q. F 9|

15712

-
T

A

W22 8E 500 m

< 1771 25(59%)°] %

O =
a. T

A} (Fig. 11).

9123}

228E 500 m olWel

Hol Atk At F2 HAE W Rl 326 m
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A7

AR 98

A7 AR

w9} v

RS

}‘\l_

e

1,154 m=z et}

HE A ERREE

o

0]
2R

45 o

A

g9l 44744

of

g0 BA7A

of

=
=

Ao 500 m B ¥

< 1172 YeErRt(Fig.

516 =2 (4o]:

5

=
=

13.7 km)¢] 39%(5.3

B

[e)
TEE IE

o

11.8 km)¥= 56%(6.6 km)7} oAk,

11002 (A o]:

|9 o] T4 5 A h(Fig. 13).

of gl E -3 e]:1.2 km)

KeN
-

dAE=

A8 277

SRR RS PR R

ofsAete] WHA I} 100% FHHALH,

LTl o Be) W B A o7} 18%7)

34719

KeN
-

4.9 km)

EENEEREEEE

7}

Ere] dols

THE=

fie)
;OU
P

o

2172 YES T (Fig. 12).

&
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o
-

THE=

CEREEEED

[=¢]

!

O

s

H

FrEe] WAt 39%3.4  km)7h

| St

E= A 4
<=

F290F, AEte e 40%(3.8
4.7 km), 94 ©W=24.7 km),

ol

i}
o]
gl

puze)

mn
o]
alo]

)

9.6 km)

=Z(Hol:

=0

gyt

H

= (4ol

s
2(1.3 km)

H

1=32
=

H A3k 100%

2559

] 1,300 m °]A¢ 1= o

S

Z~ul o
TET

1
R

ks

S5

E
=

<55 A ([Fig. 13).

447 & % 337 LE(75%)°] t}°

i

_18_



B
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Ho
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A

2}
M3 F(m)

o

Table 1.

0.0009
0.0003
0.0003

9.7
9.3
8.3

1.4
1.3
1.2

120.7
129.0
120.6

101
102

20
40
60

112
112

100

112
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E
o
&
)
3

4 5 27}e]
FHER 112 m W3, HAANEE 99E 60 m MHE A&t
2 (km®) H] & (%) =2 H) (% z7F 2
8-9 1 1 1
7-8 3 4 3
6-7 1 5 1
5-6 0 5 0
4-5 2 7 2
3-4 5 12 5
2-3 4 16 4
1-2 19 35 19
0.1-1 40 75 40
0.01-0.1 15 90 15
0.001-0.01 7 97 7
0.0001-0.001 3 100 3
& WA 1206 100 100
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Table 3. ste}ak=r

Ao W 252 112 m Wy, WHEEE 60 m Wy 48 §F
EER 10 27 A7)0 ¥

. LSI= & 8 X 4=(Landscape Shape Index)©]t}.

ID A (km?) B & (%) 7} A2 (km) LSI
1 26.60 18.7 27.2 4
2 38.21 26.9 28.8 3
3 0.002 0.001 0.2 3
4 0.11 0.08 1.3 2
5 0.58 0.4 3.4 3
6 8.35 5.9 18.4 6
7 27.93 19.6 25.8 4
8 16.10 11.2 21.4 5
9 5.72 4.0 27.5 21
10 18.57 13.1 25.2 5
A 142.2 100

_21_



Table 4. Frepit=r gl W sdan ool o2 o} vy 48 §o] 274,
= m &

-
EE A ERE

Wz Z+7] 112 m, 60 me W ¥ = A&tk
A =794

ML= ) e wAGm) e e
1900 o]4+ 0.11 0.07 0.006 0.004 94.6
1900 - 1800 0.84 0.6 0.40 0.3 52.4
1800 - 1700 2.24 1.5 1.64 1.2 26.8
1700 - 1600 4.79 3.1 4.71 3.3 1.7
1600 - 1500 6.86 4.5 6.40 4.5 6.7
1500 - 1400 6.67 4.3 6.31 4.4 5.4
1400 - 1300 9.54 6.2 9.27 6.5 2.8
1300 - 1200 11.78 7.7 11.36 8.0 3.6
1200 - 1100 16.29 10.6 15.77 11.1 3.2
1100 - 1000 22.04 14.4 20.17 14.2 8.5
1000 - 900 15.39 10.0 14.01 9.9 9.0
900 - 800 16.07 10.5 15.55 11.0 3.2
800 - 700 19.12 12.5 17.85 15.6 6.7
700 - 600 17.22 11.2 15.24 10.7 11.5
600 o] 3} 4.44 2.9 3.44 2.4 22.5
Al 153 100 142 100 7.2
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10 m 30 m 100 m
AAFZ( °)
TUAAA dHg FEHAA Az FEHA FHEs)
A AAE 0 0 0 0 0 0
Ax A% 87.9 83.7 81.9 80.4 74.0 74.7
Ht AAE 12.8 12.7 12.6 12.8 12.8 12.8
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Table 6. etit=rHad W A=l ©E

¢}
EEEE LTSS

e AAE
10 m 30 m 100 m
BAFE( °)
AU Wy gas  IAUH 2240F gdas TIWY 27UE gag
0-7 37.93  33.64  11.3 37.85 3352 114 37.96  33.46  11.9
7-14 63.40 60.30 4.9 64.60  60.55 6.3 64.91  60.39 7.0
14-21 30.05  28.88 3.9 30.18  28.73 4.8 29.84  28.88 3.2
21-28 10.79  9.56 11.4 9.90 9.39 5.2 10.34  10.08 2.6
28-35 5.24 4.89 6.7 5.04 4.76 5.6 495  4.66 5.9
35014 5.59 4.83 13.6 5.28 5.00 5.3 499  4.73 5.2
7 153km® 142km* 7.2%  153km® 142km* 7.2%  153km® 142km® 7.2%
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e8]

o
o
~
rol
)
r
H
iy
of{
o,
1o
H
)
=
Jz
=2
=
rlu
of{

R ER k]
=A% 4 (km”) o & (%) A (km”) H] & (%) HEE®)
A=) A 152.49 99.7 141.98 99.9 6.9
AR 29 143.20 93.7 134.09 94.4 6.4
FA4 116.47 76.2 109.34 77.0 6.1
A4 20.96 13.7 19.28 13.6 8.0
Eay 5.77 3.8 5.47 3.9 5.2
%A 9.24 6.0 7.84 5.5 15.2
AHA A 5.84 3.8 4.85 3.4 17.0
71 B2 A 3.40 2.2 2.99 2.1 12.1
Sl 0.05 0.04 0.05 0.04 0
U554 0.01 0.01 0.01 0.01 0
IR 0.04 0.03 0.04 0.03 0
ALIA o] & 0.45 0.3 0.09 0.06 80.0
A 7VaH A ZA S 0.38 0.2 0.05 0.04 86.8
FAAY 0.003 0.002 0.003 0.002 0
AFA LA A 0.02 0.01 0 0 100
WEA A 0.31 0.2 0 0 100
FFAAA A 0.05 0.03 0.05 0.04 0
FHA A 0.06 0.03 0.03 0.02 50.0
i 0.02 0.01 0.02 0.01 0
B}-9- 2 A wl) %] 0.02 0.01 0.001 0.0007 95.0
7] el A ul A 0.02 0.01 0.009 0.006 55.0
Z2A4 4 yA 0.01 0.006 0.01 0.007 0
=34 0.002 0.001 0.002 0.001 0
71 ERA] 0.008 0.005 0.008 0.006 0
A 152.9 100 142.0 100 7.1
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1. 229 o3 dAH g

Sguetel = @A 20709 FHFT D] Qo F WHL 6,472 km =
S EWEH 9 6.3%°] E3scH(EA Y-, 2003). vt AAAY A-L 373
km®2 FEWA ] 04%9 AA om 1 WA 90% o]de] =y Fd
At Qo (A, 1991) st HHIT AL Fa Adxdeleta &
ootk aev fEuete] SEede el vl molrh Fa ARTA
Hlgo] 39.1%% o o] &P HE Tt F5 X AT FASRE ojFgA 1
ATHE A, 2006). A Szt =H 3)
EEEE A2, MEFER 1070 Eahw, WFH670km)S THEA|
T=2E 19909 237014 19970 & 722 T

FHAFYTAe AT ABALAANY T GAAGo2A A S

A 28800k AW FHH} A% A el TRERIL FAL BEFT
W WA WMWY 9PRE Fstel dehbe Sush: gudel wd

of Ao ejulsh RgtalA ehi Aol
FElvekel A WAz 52005 o Aitmyyde] st
Fol drd HIE 9o olg VxE FHiEHIddE TFE=Ro}
HAGH 2o 247 112 m, 60 m 9 U3 HHAE H&3to] vlus}s]

%
HZA(HA: 4405 kmHS ZF 57%7 gAFHo glo

A 2] 2kt ,
st A3 (14 153.4 kmH)E AT nRix g = 10274 o=
GAs AT F ST Ao 7t WS vuEtdS w 27t HA4HA S
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A

2. GH 37t A A v X &=

g gle] oA 7hgdAte] @rF BASt L o) E A AE] Mg
T A= AAA HAHS FAAZA E9(Miller et al., 1996; Reed et al.,
1996; Hawbaker, 2004). 7}F&=tgl7F Z718td 9 efFo] M HE,
2000)% a2 W3} wpgkel] ofs <« MR = Wy oE PUF %
P A Bof AE e A FFS v A A B3 25, 2001). o]
el g stE Atd e BE VA E Hsky] flelA 7hg kel avt e =
HeE FAsE Aol aF®H(Matlack, 1993). Matlack(1993)S %
PR A Aglel wE WETE AX e U, 7], 94E 8, £33
st Azt MR ZFE 50 m o]4e] 7HEAE
Fo] =EFF o] drha BT dHATHT A TP =R} PAHEW R
Z+7F 112 m(A 33, 1996; WA 5, 2005), 60 m(Forman, 2000; ©] =<
2003; MAR 5, 2005)¢) 7FEAeE a%E HE3 Ay, yRE A 142.2
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Landscape Analysis of Mt. Halla National Park
in a Biosphere Reserve, Jeju Island

— Core Area Fragmentation -

Kim, Hyun Jung
Department in Biology
Graduate School

Sungshin Womens’s University

The habitat fragmentation due to roads on small islands like Jeju
may further aggravate habitat conditions and conservation efforts. Mt.
Halla National Park(153.4 km?), distinguished for its high endemism and
species diversity, serves as a core area of a biosphere reserve on Jeju
Island located in the Korea Steait. This national park is also dominated
by Mt. Halla, a polygenetic volcano with numerous parasitic volcanoes
as the name suggest. The recently—increased number of roads and trails
with the growth of tourism has been invoking concerns about the habitat
conditions in this park. Thus we examined the fragmentation pattern due
to roads in relation to its elevation, vegetation, and parasitic volcanoes
using GIS systems. The park consists of ten patches divided by roads
and legal trails. When a buffer of 112 m and 60 m was applied to roads
and legal trails respectively, core and buffer zones of the park did not
differ in the mean patch size. Regarding the elevation, we found out that

the patch size was reduced by 95% at a rather high elevation. About half



of 44 parasitic volcanoes were located within the 500 m vicinity of roads
and legal trails. The results of severe fragmentation regardless of the
zoning, patch size reduction at high elevation, and occurrence of
parasitic volcanos in edge areas indicate that this designated core area
may not function as a core area of the reserve, and rezoning the park
and managing the roads are crucial for proper conservation, inparticular

with the climate change.
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