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Analysis of Spatial Distribution Characteristics in the Natural
Environmental of Oreum Using the Likelihood Ratio at the
Mid-mountain Area of Jeju Island*
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Abstract : This study analyzed the natural environmental spatial distribution characteristics of Oreum, located
in the mid-mountain area of Jeju Island by employing a likelihood ratio based on Bayesian probability. The
result of the likelihood ratio did not display a clear correlation between the aspect, effective soil depth, geologic
and Oreum. However, a high correlation was displayed with the elevation, slope, soil drainage, forest type, and
land-cover. The result of ascertaining in the mid-mountain area based on thereon demonstrated that the greatest
distribution is seen mostly at a elevation of 300-400m (33.8%). Eventually Oreum was highly distributed at the
angle of 20-30° (48.3%) and with a South-Southeast direction (26.8%). Furthermore, the soil drainage level of
Oreum was found to be well drained at 70.2% and the effective soil depth was highly distributed at 50-100cm
(66.0%). In terms of forest type, the highest distribution of coniferous plantain (27.8%) and broad-leaved forest
(24.0%) was seen in Oreum, and in terms of geological map was shown trachy-basalt (III) of Quaternary (43.6%)
is the highest distribution. Moreover, the land-cover of Oreum was highly distributed of forest areas (79.9%)
and grass land (19.1%) individually. The likelihood ratio results to be calculated and would be used as basic
data for analyzing the spatial distribution characteristics of Oreum using a GIS spatial integration model.
Key Words : Mid-mountain area, Oreum, Likelihood ratio, GIS, Bayesian probability
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Attribute Class No, of Pixel in Study area N?' e hkehbood
in Oreum ratio
165-200 35,643(0.6%0) 467(0.3%) 0.56
200-250 1,235,728(21,0%) 9,276(6,8%) 0.32
250-300 1,025,580(17.4%) 16,312(12,0%) 0.68
300-350 839,786(14.3%) 26,121(19.2%) 1.36
Elevation 350-400 773,904(13.1%) 19,820(14.6%) 1,11
(m) 400-450 672,604(11,4%) 19,742(14.5%) 1.28
450-500 508,531(8.6%) 10,093(11.8%) 1.38
500-550 408,427(6.9%) 11,828(8.7%) 1.26
550-600 377,235(6.4%) 8,029(5.9%) 0,92
600~ 12,142(0.2%) 8,484(6,2%) 97.99
0-10 5,076,324(86.2%) 20,926(15.4%) 017
10-20 598,778(10,2%) 38,055(28,4%) 2.92
20-30 184,083(3,1%6) 65,954(48 4%) 23,50
30-40 27 464(0.5%) 10,368(7.6%) 25.62
Slope() 40-50 2,708(0.0%) 237(0.2%) 4,05
50-60 273(0,0%) 23(0.0%) 3.89
60-70 2(0,0%) 1(0.0%) 42,25
70-80 3(0.0%) 3(0.0%) 0.00
80~ 5(0.0%) 5(0.0%) 0.00
Flat 745,109(12, 7%) 4,881(3.6%) 0.28
N 792,840(13,5%) 10,670(12,2%) 0,91
NE 600,267(10.2%) 14,588(10, 7%) 1.05
E 541,466(9.,29%) 15,651(11.5%) 1.26
Aspect() SE 712,053(12,1%) 17 ,349(12,7%) 1.00
S 696,416(11.8%) 19,183(14.1%) 1.20
SW 550,107(9.3%) 16,308(12.006) 1.29
W 476,845(8.1%) 14,769(10,8%) 135
NW 774,537(13.2%) 16,768(12,3%) 0.93
Excessively drained 425 909(7.2%) 40,353(29,6%) 4.42
Well drained 5,186,083(83.1%) 95,604(70.2%) 0.79
Moderately well drained 2.914(0.0%) 0(0.0%) 0,00
. ) Moderately poor drained 976(0.0%) 0(0.0%) 0.00
Soil drainage -
Poor drained 102(0.0%) 0(0.0%) 0.00
Rock outcrop 1,610(0.0%) 2(0.0%) 0,05
Lava zone 100,131(1.7%) 197(0.1%) 0.08
Waters 171,915(2,9%) 16(0,0%) 0.00
> 100 2,534,579(43.0%) 4,382(3.2%) 0.07
50-100 1,072,301(18,2%) 89,933(66.000) 3.87
o 20-50 1,487,870(25.3%) 8,018(5.9%) 0.23
FEffective soil —
depth(cm) <20 521,234(8.9%) 33,024(24.7%) 2.9}
Rock outcrop 1,610(0.0%) 2(0.0%) 0,05
Lava zone 100,131(1,7%) 197(0.1%) 0.08
Waters 171,915(2,9%) 16(0.0%) 0.00
Pinus densiflora 305,870(6,7%) 9,259(6.8%) 1,01
Farmland 192,644(3.3%) 342(0,3%) 0.08
Pinus densiflora plantaion 267,155(4.5%) 18,434(13.5%) 3.13
Forest type Broad-eaved forest 862,806(14,6%) 32,569(23,9%) 1.66
Mixed forest of soft and hardwood 507,706(8.6%) 6,394(4.7%) 0.54
Coniferous plantaion 501,317(8.5%) 37,832(27.8%) 3.45
Non-forest land 217 968(3.7%) 1,337(1,0%) 0,26
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H 1, GIS SZUKAEY 54| ZiHAlL)
Attribute Class No, of Pixel in Study area N,O' of Pixel leeh},lOOd
in Oreum ratio
Unstocked land 158,287(2.7%) 21,862(16,1%) 6,77
Non-forest 1,107,400(18.8%) 1,579(1.2%) 0.06
Pasture 1,014,577(17.2%) 5.767(4,2%0) 0.24
Pinus rigica 14,590(0,20%) 1(0.0%) 0.00
Broad-leaved plantaion 30,758(0.5%) 135(0.1%) 0,19
Forest type -
Coniferous forest 0(0.0%) 0(0.0%) 0.00
Waters 282(0.0%) 0(0.0%) 0.00
Pinus Koraiensis 142(0.000) 0(0.006) 0.00
Natural grassland 203,828(3.5%) 442(0.3%) 0.09
Artificial grassland 414,310(7.0%) 219(0.2%) 0.02
Trachy-andesite of Quaternary 3,593(0.1%) 0(0.0%) 0.00
Trachyte of Quaternary 362,886(6.2%) 435(0.3%) 0.05
Trachy-basalt (1) of Quaternary 2,350(0.0%) 0(0.0%) 0.00
Trachy-basalt (II) of Quaternary 63,634(1.1%) 2,193(1.6%) 1.51
Trachy-basalt (II) of Quaternary 1,902,862(32,3%) 59,355(43,6%) 1.36
Trachy-basalt (IV) of Quaternary 784,763(13.3%) 17,279(12,7%) 0.95
Geoloic Trachy-basalt (V) of Quaternary 189,429(3.2%) 1,352(1,00) 0.30
Trachy-basalt (VI) of Quaternary 651,870(11.1%) 18,577(13.6%) 1.24
Trachy-basalt (VI) of Quaternary 557,479(9.5%) 5,584(4.1%) 0.43
Trachy-basalt (V) of Quaternary 372,993(6.3%) 7,473(5.5%) 0.00
Basalt (1) of Quaternary 2,450(0.0%) 0(0.0%) 0.00
Basalt (1) of Quatemary 5,507(0.1%) 145(0.1%) 114
Basalt (1) of Quaternary 989,824(16.8%) 23,779(17.5%) 1.04
Built-up area 173,814(3.0%) 0(0.0%) 0.00
Agricultural area 1,311,952(22,3%) 1,064(0.8%) 0,03
Forest area 2,590,854(44. 0%%) 108,736(79.9%) 1.85
Landcover Grass land 1,724,899(29,3%) 26,019(19,1%) 0.65
Wetland 398(0.0%) 53(0.0%) 6,49
Bare land 77,386(1.3%) 300(0,2%) 0.16
Waters 10,337(0,2%) 00.0%) 0.00
EHATIDO 242 15, 142 AEso] S5 G4 STk ool AlAe] Smul 100 AEES)

OW A oiE] 2

QHVD, A7) BEQND, A7 BRG] - ollA] 23

Eum oMo A AS BT 4 YrKE D, o] EEsu g
Aol ATES FURE, AT AN 08 e e

& Zﬂ47l AHARHD I} Al47] BRI, A47] 2 ogel o
ATV ©.29] 740 ool 5_ SR B

o= Vehdrh, $mu] el Ar] %

_—_ﬁg—— E]_ E]‘ o]\:ﬂ—oﬂ Zﬂ47]

£ ol vlsl =A HekETh
023 ExuEL 710 ATAE B
B2 AR AT} 227} 212 79.9%, 19.1%%

B} e, SRels
of sl BT ol WA diu]

Aol of

A,

JellA 6.59] Frol

=2 HE

-200 -

ohiE 1), olte] A=

2} 2}l -
5 59 24
X DEMI} AANE, EOF

L 557 FAe= 4 b

SR, AT 5

A

ARIA oA 2.8 AR 799 ool
Ao Uy, who] LEuj=
¥ o] vls) i vhepsie

2t}
=

a0
o).

o oEae] o) BA vkt
} ko 7FE3 mulS o] 83t 929 .—JS_ZJ—_E‘E g
AEE AR 289 5 gle Aol W

e R EEAE AR 53 FAE

HA4

7 FAESte] Hurde B
o A, PEE FAE Fo
U, JANE, EAT
]_

e x}om 714

5 GIS &
Aofl 7]

betol, AR, §
37 9 o



w2 Zjol7h A7) koA iﬂm
ottt wheby olefst FAEE
o] 83t 920 TriEZ BEX HAS

=
gablols AgakA ke Ao

AR S A

1__

2. 20| JIEx EY

AT FA LZ] o Y23t L&} GIs FTHAE 71
SIH] g ARERE A, AlS FAREA9Y] o2 o
He —&H‘gﬂg 300-350m(19.290) 2} 350-400m(14.6%),
400-450m(14.5%0) o] o] B-xeh= Aoz eyt 74
AR= 20-30°(48.3%), 10-20°(28,4%), 0-10°(15,4%) =02,

APAZES H(14.1%), F5(12.7%), FA(12.3%) +o=2
50| Bl Ao® FRIHGTE E3 Al S4E
A} @50] B HiETe 70,247 5ol sfatul,
29.6%7} vl e-F o) &3, fAEA oA 50-100cm
(66.0%), 20cm ©|3H24,7%), 20-50cm(5.9%) <=O 2 Tk
o] Fxsh= AR Ukt dAdlA= A IF
o] 27.8%, BATH 24.0%, UPEA] 16.1% £O2 9
go| BxaliL dglon, AolAt Akr] ZHEwe

(D} Al47] AFUHAD), A)47] 2HEFHV) o] Zk2t
43.6%, 17.5%, 13.6% =02 Q20] Busly 9lee 3

QABITE. oldfell A FAIAY] 280 EA|wEL
AR 2l0] 79.0%, 23] 10,19 0% HESITL Y= A
o etk

SARIH ] ©80] FrHEme} He Pelo] gl A
o e Gls BEAEE Eeh HAE, EoF bl
SEHE, QAR EXTEE 5ot o]f ugom
AF FAIA 0] 0 Bo] [&Th uloh B BIIRE
Exo] Rt Q018 mfolst 2= glojrt o 1w

wE 542 o5 fix
Qow, SalEjobEe:

$o] Aslelolo R o]l
FARIA| o} o] 2EgEe

Hoprt ojuby] 4l Mool 2 Lasp] ugolc,
AApE BEL 050] YA YA, AAHES] QAlztol

HE 300 AeAul 9@l AJ7F WAoo Qs AAHo
ShtsA F2 0309 BARE Zhs Ao i E

3, B9 Wi B A Aolo] v e}
A Ttz ofolA 97 wlEel, w5 o]
9 whpokEo] A Wi Fojth QM HEL B4
el R s Aofe] BAS g 24
Ajgle] AmEle], 2G4 AT Bo] EESH= Ao

-201 -

gehEh upXjero.R, S4o] o80) EXwH
Bol ] AFIA T 247 F2 e o] 9
AR o]l BER 9 2EF7} B 2R
A Bmsty) oleti ekt

=
1=Ihva
2

=i
=

V. 28 9 1
2 AF 1] AAUoln, QEA - A -
A - B A 5 AW Aerrel7] oo
3 ofnrh Faskch Ao ART 5] kil o
o AlEE] o] F7HSHRAL, B Tge] Wl
A wol 289 Fido] HstEm gk, H4E o8
0= 2|0 R|F - x| Aol EXOZ ol Eelo] &
ot ASE oot uebd few 08 Sig v
2 AR A= -sfor sh, oF #lsliA
© &50] #Esh= A - eE FEYE 24
71% A7} " asit
04-?01]*1“ AT SAREA Sl {27 059 &
A3 98, Hlo|x¢k 2HE 7IRte] -

[U

mlo
rsi'

F{E

7L};qoa =0
& qysE xﬂem DEM3} 744}
A, EX R Sato] Ak

EO
L

P ES

=4 El

‘z'j}ﬂ 30 03)01n(19 2%)9Jr 350~ 400m(14 6%) Zof B3
Bh, AARS T 20-30°(48.3%), 10-20°(28.4%) 9], A}
TR F(14,1%), 'F5(12.7%), BA|(12.3%) ) E3E5}
Zog gRI=Gtt &3 AlFE SRS 059

EOF HjE TS R Q I, fREA

[z

rr

BB 9F5(70.2%) 0
50-100cm(66,0%), 20cm ©]5H24,7%) F-7tof| Wo| B3k
Sl= A0 2 Uitk oA tiiE A d
H(27.8%) 2 ZATH(24.09%), HIHER](16.1%) ] %
o] w3kl glglom, Ao Al47] 2HEF
(D (43.6%) 2 Al47] @FRID(17.5%) 0 LF0]
8L ‘Rl" S FRlsksrt ool AlF FARIAY @
HB g 2)a]&o] A=-IZ]H(79.9%) 2] 3o &

H iz
'\L‘

_E'—_
=
25}

FAIA Y 920] Z7HEE E4o] e}
e AW, &89 diito] A3EolEoR o]



sl 5
FojA] Lo, ARzole FARIA AT} Po] A
B84 Baph dojup] 418 Aoje] 32 Bzs)

| Eolch E4), 920] FAE DA, AAHL] oFxlzh
o] HE 30° AuX|ut Q& A7 Halo=Z ol5) 2kst

AARS 2= AR sttt A, AlF Kol o)
R @noky s|uieko @ o] ol §)7] wjiolc) Yl
A, ZAIA| ol A IEE i oo B 9

3 2@ARo] WAEIY] wholeka ekglct vl
o, SN 1 Ao B U 28R} &
H Apde] QA #xsh] wizoletal HekETh

Ezol A4 - 34 A EA] Alolof|A
oxzu] Aol 220 ety Y54
/3 Atel o] AFuaAE mEE ek 1 A,
7422 l S 2l el @y
gtk F%o gt Bt

PIPES

S

75, 2013, “AFE S P

TS AARI R
A, 2011, “R&71sat BRSNS 95 A%
7 kol Wit AL WFATAE, 25(3), 41-55.

TP, 2007, “AIFE 250 Fke Aol mE PR
H}o} Oq_“rL,” zﬂ_,_l:HﬁLﬁ A—]}\]-EL_I_]_‘:—_,_

5%, 2016, “AAAAFAAT AR AeF
EJEA nlw ATt A=

R3] e %, 2018, “Frepit SHFAe] 7R, A4, Bt
Aeks D83 P R B spde T AAP
FFR|Elaksx), 7(3), 289-302.

71712 A8 A Vs 2016, “AlFRE AANAEY
JEGA FRAZA RS0 71x|9k o) 2]
)37, 52(5), 763-774.

- ARk 2005, “AFE SARIK|S W RS ¢
3 EHIoA A} G Wkl 18, 73-104.

=9 A AR

A

Arfi¢]

-202 -

AR 4197 AT, 2007, “T 0.8 9] et Azt B4
o B9 AVASAY W dREAse, 35(1),
48-58.

Ak 1999, “Fho] FARbA|elo] ok A5t T
7=, 27(1) 39-51.

20, 2000, “AF :50) glela] B w g Wek B

Ak oﬁ, 4, 1-30.
e 78 2017, T8 e Al A 9 -9

Gt S, AT AlFATE
B 5 QE7], 2008, “AIS AFlEjolEe

RO Afete AR SR SR, 15(2), 55-65.
FU-AET, 2018, “ThEAl7| $dDEE ol AT
AR A9 BEA|0)E s} ) SARIR]E]ElE)
2], 28(3), 89-100.
7+ 2007, “GISE: o]83} Al
Joroll et A 2
A& A53, 2017, “HAY

83t

o

71 Oz _j\q 01/\

=

4

I=PAE ]

1_.0

5] B2 75
HESE I anAE A L

1313} o]t EE 719E: o]
PUAPAAT Ao 0] U A B
2| &5}E]7], 24(3), 105-118.

‘l‘ﬁ

H
[e]

(]

AL, 2015, “FHEA FAV IS o183t g HEA| Y
20 T3t A7 Weight of evidence 7|HE F410.
27 pgjeki AR

QJE L. 2012, “AIFEA] Y| ©-20] A1 BrjokAu} B AR
el AEEle]#], 26(5), 635-653.
AT 2 2018, “GIS 74 SER|S o &
AT} oA P HE EA
2], 25(2), 1-14.
8- 24, 2006, “E-GIS 7141e] 5P W Gmo)E)
jslEEslsl=54 D, 26(6), 1011-1017.
H, 1997a, ARE ZAR S E51RAL B4,
#, 1997b, AE2] 22,
AFHPAATY H, 2016, ARE
AT AFEEAR] =

2P, 2018, “AFEE A)o] Agree) Al

B A
J B4 SR geE

A
AP

ZHkA]

SR = 0 5F3AR,

S 2 54
I A7RE e AR AR, 7(1), 29-41.

28~ aslg- 31k 2016, “AlF A A s A
U U 04 RS 71 1E
skxjeals|A), 5(2), 107-119.

Angillieri, MLY.E,, 2010, Application of frequency ratio

=
o

L AE|s dE?

and logistic regression to active rock glacier

occurrence in the Andes of San Juan, Argentina,



Geomorphology, 114(3), 396-405.

Bonham-Carter, GE, 1994, Geographic Information Systems
for Geoscientists, Modeling with GIS, Oxford: Per-
gamon Press.

Brenning, A., Grasser, M., and Friend, D.A., 2007,
Statistical estimation and generalized additive
modeling of rock glacier distribution in the San
Juan Mountains, Colorado, United States, Journal of
Geophysical Research, 112, 1-10.

Brenning, A. and Trombotto, D., 2006, Logistic regression
modeling of rock glacier and glacier distribution:
Topographic and climatic controls in the semi-arid
Andes, Geomorphology, 81(1-2), 141-154.

Chung, EC. and Fabbri, A.G., 1998, Three Bayesian
prediction models for landslide hazard, Proceeding
of International Association for Mathematical Geology
(IAMG °98), 204-211.

ONeil, GL, Goodall, JL, and Watson, LT, 2018,
Evaluating the potential for site-specific modification
of LIDAR DEM derivatives to improve envir-

onmental planning-scale wetland identification

-203 -

ALZEXR

MZIXS 289 At
using Random Forest dlassification, Journal of
Hydrology, 559, 192-208.

= 5Auel, http://www.naas.gokr

ARSI, http://wwwforest.go.kr

SR AU ALY, https://wwwkigam.re.kr

245, http://me.go.kr

WAl AT, 32588, TAHEE SFA TSR 56,
Saaistal QlEAre]Ietdiet 2| 2|shak o] U
gisrs@kongju.ac. kr)

Correspondence @ Dong-Ho Jang, 32588, 56 Gongju-

daehak-ro, Gongju-si, Chungcheongnanm-do, Korea,
Department of Geography, College of Humanities
and Social Sciences, Kongju National University

(Email: gisrs@kongju.ac.kr)

ol ol

1 20194 78 10
[2A=Q 2019 7& 24

EnsPyel 20194 78 31

ol
=

ol
=






