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ABSTRACT

Spatial analysis of soils in Jeju Island

Kyung Hwan Moon

Department of Agricultural Chemistry
Graduate School, Jeju National University,
Jeju, 690-756, Korea
(Supervised by professor Dr. Hae-Nam Hyun)

In Jeju Island, they have many different soil types mainly Andisols
because of various environmental situation like parent material, time,
climate, organism and topography. The diversity of Jeju soils makes
difficult to understand and manage properly. This study was conducted
to elucidate to understand the relationship of soils and environmental
factors and to understand the distribution characteristics of Jeju soils by
quantitative methods.

In first chapter, we make multiple regression models for soil organic
matter and Al,+%Fe, contents using 3 principal components which were
selected by PCA with 11 different environmental variables. Three
principal components can explain 55.8% of total variance by 11
variables. The combined effect of Halla Mt.(principal component 1) and
vegetation (principal component 2) are important for soil organic matter
and Al,+%Fe, contents variations. We can also make maps of soil
organic matter and Al,+%Fe, content in Jeju Island using models.

In second chapter, we elucidate the distribution characteristics of soil
series in Jeju Island by soil properties, like Al,+%Fe,, soil organic

matter and soil temperature, which are important for soil classification in
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Soil Taxonomy System. We made maps of SOM and Al,+%Fe, using
ordinary kriging, which method was best among tested interpolation
methods. We also made soil temperature map from temperature—soil
temperature relationship. With Al,+X%Fe, category, Non—Andisols are
located in northern and western areas in the island. With SOM category
in Andisols region, Non—Fulvudands/Melanudands are located in
mid—mountainous part of northern and western areas in the island. With
soil temperature regime, mesic soils are located in center—mountainous
part in the island. Using overlay analysis with maps of soil property and
soil, we can find that some soil series should be reclassified and
remapped because the area is shared the different soil property regions.

In third chapter, we made the algorithm for prediction of soil series
in Jeju Island using 11 environmental factors including elevation,
temperature, precipitation, slope, aspect, topographic wetness index,
distance from the shore and peak, elevation difference within 1k
neighborhood, surface geology and land use. We clarified representative
values of each soil series and use them for making probability equation
of existence for each soil series at every environmental conditions. The
algorithm shows in accuracy of 33% at first chance, 62% within third
chances, 74% within fifth chances with random environmental variables.
With the algorithm, we can make prediction soil map in Jeju Island.
Possible soil catena in each direction were elucidated. We can also
clarified possible Entisols, Alfisols, Ultisols, and Andisols areas in Jeju
Island wusing the algorithm. Additional studies are requested to
understand the genesis of Non—andisols and detailed classification of

Andisols in Jeju Islands.

Key words : Spatial analysis, Soil classification, Soil property map,

Andisols, Jeju Isand
— ” —
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Al,
Fe,
SOM
CEC
EC
TWI
NPP
Rs

Z
EleDiff
EEMT

Codi
Distfpeak
DEM

SD

min

max
Temp
Rain

ET

Prin 1
RMSE
Adj R—sq
DF

IDW
LPI
SK
OK
GIS
RS

NORMDIST

NIAST

Abbreviation

Al contents extracted by ammonium oxalate (%)
Fe contents extracted by ammonium oxalate (%)
Soil organic matter (%)

Cation exchange capacity (cmol® kg™ ')
Electrical conductivity (dS m™")
Topographic wetness index

¥ )
Mean daily solar radiation (MJ m™ 2 d™ 1)

Net primary production (g m~

Elevation (m)
Elevation difference within lkif neighbor (m)

Effective energy and mass transfer (MJ m™ 2 yr Y
or Soil forming energy

Euclidean distance from the coast (m)
Euclidean distance from the peak of Halla Mt. (m)
Digital elevation model (m)

Standard deviation

Minimum

Maximum

Temperature (TC)

Precipitation (mm yr_ ")

Potential evapotranspiration (mm yr_l)
Principal component 1

Root mean square error

Adjusted R—square

Degree of freedom

Empirical semivariance (in spatial statistics)
Inversed distance weighting

Local polynomial interpolation

Simple Kriging

Ordinary Kriging

Geographic information system
Remote sensing

NORMDIST function in Excel program

National Institute of Agricultural Science & Technology
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FOB Acicular feldspar—bearing olivine basalt

FB Feldspar basalt

PAB Porphyritic augite basalt
APB Aphanitic basalt

PFB Porphyritic feldspar basalt
AB Augite basalt

T Trachyte

TA Trachyte andesite

C Cinder cone

SSF Sungsan formation

SD Sand dune

SGF Seoguipo formation
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AFEs evehe w4 1.8% S3sARt Lxeka 9= B T
© 63/MZ FEvel EYE 390FF ol 16%7F ol &2 Ao vjg thek
st EoFo] 23t UtH(Song et al, 2005). oA stEpatke] spAkEto]
2ol A o] Fol A 3pabel o] B A Y Bl A Adiv 44 vEa, st

7b =2 ek e U2, A, A Sol vy = saksu Aokl

A FdlE ESLAASE EF 54 wie oeFstAl uEua lu(Song,
1989).

1970t Soil TaxonomyelA= 3SHES|EE  Inceptisols®]  of=<l
AndeptsZ EFIN AFE AUESFZRAAAL o] AEdte] AFTE BESFS

570 &, 1171 o5, 1370 dlaf 4 60719 ESEFoE &/ (Um et al,
1978). 2=y 70dd 2HH 80d ol sHats =] digt Ak JTHem o
Folx a1, 71 A3 19909+ Andisolsolghs MEE How MHggozn 3
Abs|Eo) st ERAAZE AA o2 ukR Al H AT (Soil Survey Staff, 1990).

19994l Soil Taxonomy 7N ¥ W7H(Soil Survey Staff, 1999) 2 &
& EFESlg ER7Ise] dEAow 4 wet oo "i-g-sto] f-2uhetel
A= 20009l Taxonomical classification of Korean soilsS 27}t
(NIAST, 2000). o] wj 2iiete] #3E3H= P48 ES Andisols o= #H

sgout, Andisols £F71Fe] og B4 Qo] $HFoR BEYL WAte

A4 ¥ Andisolsell &8bAY 19F AR EFRl T, ofel, 22k, Al

=z
T
A% TERFAAE 85 ESES AIRAD, ARE BRIED B AR
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% o] ZAIE AlwstAl alAsfoF & Zloltk(Song et al., 2005a, 2008b).

SRS E S S ubetel A 1970 2 ofg AFtAtel| ga thEe] vlst
QT HE EYor A4 ol AlFEoME v AHlE Fee sdVE
o] FHSIstA sl gkrh. olel wel Andisolse] obd A el I E T|F
H 2S5 A&shs & Joprule 7hs/dol i, EofeAdol ofstH il Stk
SH7F AEA 02 A7|Hol g (Lim et al., 2001; Hyun et al, 1997).
ol e ot ABI7F AFEY AstEE LAATIE FH)] T
Uets BuEs Q7% k(Ko et al, 2005; Han, 2009). whebr] @2

o AFL EYs At Rty o3 5A4S THCE FHg o

:

1o

Oft
o

o}N
=1}

4
Pl

Q
= ar
H AHFH Ve gt Sokel A8 o, B ok A

AMZE AT okt dF= ek (Carr et al, 2007; McBratney et al., 2002).
T Vst AEA, AEEY T B HeioklME ST AR ST E
ol teto] EFmrt Jstar 1 Fofel A&st7] st Juje dRE o
T3l th(Heuvelink and Webster, 2001). #AFE 7]&S o] &3l B9
SAES MEFCcE Ugd ESFSAAEE AREAY] o84S FuiAA

Vo
ofel A= AUAAS FA FIAZE F 7] W] ZEe 2 FEke
2 Z9 shyrt @d(Carr et al, 2007). 3 EF BR7O y|Fo] & F Qe
EYSEAAEE EYEY Moy EYEAC nAe= F el 9F 55 &
Aotz golstAl 2 = Stk

B ATl s AFAQ BHS ol&st BEGEA I dF e ddds
Tk, AFTe] Tt EUo Bxet A sty olsista, FEld e
® EYS st #Elsted 28-S 771 flete]l aA 3749 EokE ol
FREJTG. A1elds B EFel 23 ESEAALEE A7) Slst
of A QRN EFEAGNY #HHAAS A WHoE ¥, FAste] B
A RS HESHL BESEe vluskil. A2 s s A S o] 88t
o] EYSAALE AYsta ol wEoR EFe Fos Axnrt HE
Alo+%Fe,, f718%% 2 ESn FEEE olgste] dAA ESE Ao Eok
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stil, o2 ® Keys to  Subordersel 2J3&l] obgwelE, Keys to Great
Groupsel ol& 9, Keys to Subgroupsel 93] o9& A4 o
TRt s AAS Hol Qv ofa ket AAE Sl ofg] 7HAe] 5AS
T g e & 9E9E AAsH HY, HFHor BEYes A do
(Soil Survey Staff, 2006).

5 @99 ERedMe 2771 5 ool wel Gelisols, Histosols,

il

Spodosols, Andisols, Oxisols, Vertisols, Aridisols, Ultisols, Mollisols,
Alfisols, Inceptisols, Entisols®] =202 Adx}d] /=S ol Ut}

A E¢FEH 100em o7t dEdTol Y 200cm ool dTtE
A3l SlaL, 100cm oWl gelic ®&°] A& A%l Gelisols® &FFA Rt
FElvetel s ®ad vl gl

EFo] Gelisols & TF8HA Xt th5 S % Histosols o5& HES
A gk ESEEANAM 60cm ot Zofeld 60% °]d°] andic EFS5HS U
EbA] koA, EoF AE 80cm T WF o]o] fU7|HEYSY u Histosols®
w7 eth. Histosols E& &°] 3E3td A 9oy SAH oA AtAhw o] +=5
sto] fr7l&o] fGA ElEHA Eotr HAE uf FHHH, AFEoNE olEE
o] o]o] BFHAT. HFCE 7IF ZHo] ol¥e spodicte EHAfdE ESS
Spodosols® EHF3la 9}l SpodosolsS HE sty 59 = 3538 7]
Sz F2 A= FevEteA = B b7k gld

Spodosols Z79o] TR &3t F7]12 EgEHolY andic EUYEAS
7= f71d EFS BmHelA 60cm oAl e TRY &S Afols A
E59 60% oA andic EYSAHS WEbd A-%ol Andisols® TE€ U
Andisols F-gluetel A AlFEe M= 50% o148 X HJolA vt Fxsta Q)
on, ETEAxE  EIXs: 9tk Andisolse  FANEL  wAdE]
short—range—order F=°|AY Al(Fe)—f71& HFA7 F7F =& Eolzt
= Aem, olgdt =49 dFe FEY 7 Ae Alt+Fed ol /7]
ol ot v AR, AAEAY, s Feld e &% Tl andic EYS
el F7F Hr, 53], skAE Sol T3 AAE AJolA Al+lsFen

A=y
=
staF2 Andisols o155 #dd = Q= 23 A %7}

-

O
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$-of OxisolsIA| & FeatA ). 7]

T Zlo] o] oxic THUE EAfshe EYE Oxisols® #/38tH, thao=® ¢

Aridisols®] otd A$ AEHA S argillic ©]Y kandic = H3t1

o
st
71328t w3 Bl Ultisols® #3738t} Ultisols& =4 Fadkal A& A
o
=

AEZo) AU, BE EFoA d7]x3st%7}
7l WhEE e WA A A AR A U7 FRE 714 =
Zetet gEuetel s A AT el kx| AA EESE AoFE delA

W AFEoAE Bu"E dv7F 9tk AlfisolsS argillic, kandic B
natric = REFsPAY, 1mm oA+ AEF o] 9l= fragipan©] A& EJO]
o Q7NEIET BE A o, 29 &% fEuheelA B4
AR AFEoE AFA A dF FEski vtal BT vt

U9 Inceptisols< $HoA wl-¢ 23t 7% AA, H& ¥

b
30
rir

=
oy
Mo

A Qo 3z FTE cambic T4 ochric THARETS HFgsts EYo|th
Inceptisols Ao g Wukst E¢kolu, wide] & B 9 ER7|+=
A8 FHFA7IA Zote AASAE EHfste EYoE wl$ tUds EYS
Egetth feuels A Yol HAtsko] Inceptisols©] 7HE ol £3xEsh= Ao
2 Huya a, AFEAQME AR HEX Exss Jor dEA 3l
th v et o 2 Entisols 919 117 EEd &814] 4= BESoZ AGFS
o e ZAVE A wlokst Eoks vEbdth o] g B HAo] ¢ A
st 5AAR Y el EA] sl EAEa Ut FEUEhs AP SHoE
Entisols®] Inceptisols TS % Wo| #Xst= Zo®E HuHI glow, AF
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o= ek AdF B x5 At (Song et al., 2005; Soil Survey Staff,
2006).

sPHEEC 9ot AAE AT B A
Andisolso] F2 A4 wdE 3 ok Andisols® FA /NE 3Aks], 4, &
A S ZE shbEEEolY s E QoA IdsE1, wd Fiol
allophane, imogolite, ferrihydrite $¥ #& short—order—range %E9°|7u}t
Al=F71 544 7F F7F "= Edolth (USDA, 1999).

F714d Eqkxdoelyt andic ESEANS EA4ste 4718 9 AR AA F

A2 dolelld 60 cm olul ZolollA, E= 1 o] ool dAd, FAAE A

o
2L
ofth
2
[-‘O
ot
>
Ht
[-‘O

MEES9] 37 o= AE Z8YE o] allophane, imogolite, ferrihydrite} &2
short—range—order ¥&°|4 AlFe—-f71E5&A7F 58 AAY, T3/ @

AAHAA R 3t Fefdo] S5 o] Eokolr ot S4do] yehdt
Andic B 549 FAAA 2de f7IELTFC] 25% olst2A (FHx=
A D, EFFEEF 33kPacld FAHUEZE 0.90 Mg/ ©lsh, {1t Hf50]
85% ©1d, Al,+)sFe o @&l 2% oS EF w5 AR (TH=2d 2,
0.02mmelA 2mm7kA 8] 12 ESYATE 30% ©l7, AR50l 25% ©l4,
Alo+lsFe.ol @0l 0.4% o, A fEde] 5% oY, [Al+
VeFeo]*15.625 + [3RHd 2]l gho] 36.25 o]dd A (=4 3l 3
ataL 1tk (Soil Survey Staff, 2006). §-2upekel o] F3h7h ol A

i,
o,

Sofl= il FFFA 19 gd dAE =Y, £4A9E, JAEEY ) Al +K%Fe,
o] steFe] Al 7hA] 7)ol Aol wkEEojof sk, o $F 71H] V]Eolgte F
=3k 7ol Andisols 27 zZt¢a Qlvpar @sk 4271 Qi)

Acid oxalate &) allophane, imogolite, Al—/-7]58A e AlS F
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=3}t3l, ferrihydrite®} Fe—7]&58A HEe] Fes F=3H7] W&ol acid
oxalate IE (Al + %Fe) & 7F¢ 523 Andisols 77159 sty= ©]
23kar Qloh. E3E allophaneoly ferrihydrite2} 7ol Aol oFst F&E
Al(Fe) =71 5dA7F 71 H& B4 7 di34<d 542 84U v
A g o] & Zlojt}. wepA EFEerw 33kPaclA &4 4x 0.90 M
o]}, 181 QA B{50] 85% o] Andisols E{F7]F0

rie

Andisols®li= Aquands, Gelands, Cryands, Torrands, Xerands,
Vitrands, Ustands, Udands®] 87| o}o] Ql=d, BA]l A st &5+
= VitrandsE A st 77 ofE 7]FAxte] 2Fle] EFHT(Soeil Survey
Staff, 2006). AFE2 71¥xH0] Udic B FEd 322 AFTE it

Jl

3|E+= Andisols® 870 o}E = Cryands, Gelands, Torrands, Xerands,
UstandsE A 2]3}e] Aquands, Vitrands, Udands®] 371 o}&E = 3u=z &
& g At AFE EY¢elM Aquandse BEILEHIL QA dom, EofeE H
gol w2 xHA EYQ VitrandsE AT EGQ] ALE N EFE
I, 2 99 ESS AF Udands® #7513 3t Udandsel+= Placudands,

32

Durudands, Melanudands, Hydrudands, Fulvudands, Hapludands® 67§ <+
o] &5 1 9t Placudands& 713 EFxWo|y) andic EYEY S B
© #7712 59 AF AA T 2 ZolelA 100 cm old o]l placics=
X733, Hydrudands+ andic E4 & H st EFo)A 1,500kPa 44
stol| A o] nlF EFe] FEstgo] 100% oY His Efoly ol ES Al

TE BXstes AC®E HiuEA ¢l itk Durudandse 718 EFxdo|v
A

of
=

ol zlole] A3} FTNE HAde EYSE StEFH AT 279 EYFEO]
s ok a8y &9 A% S5 duripano] A3k Zlo] olug)
FA SOl EAFIER ol E%S Durudands® wHE T §lth. EES
Melanudands® w7 & & Slow, 948  Hapludands® 7% + U=
Zloltk(Song et al., 2008).

Melanudands+ melanic #A25& Hfgste EYO|th. melanic 74 %25

< 5§14 EYEUolY andic EYSAES UEde #71e T4 AFAEAA T
— 11 —
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&2 zZloloA 30cm oW Zlolo| ARAAE Bk, AA 40cme A F
30cm ©]%}e] FAFAE 2= AESAA andic EGELZS UER L, &
Yol A&7t 2 o]sto]™, melanic index 7} 1.7 ©]3}, fF7|&@AgEFo] O

2 6% (EGT7I= 10%) o180l BE BT F7leadzko] 4% o]/o]

1>
=<
ofj
1o

the= s TFAACE gt} Fulvudands+ melanic 7 k<]

VEs WEAZIA RSk e Hfshe Edod, I 99 EY¢S
Hapludands® &/ 9t (Soil Survey Staff, 2006). AlF%ol F3E3s= tlF
9]  Andisols®] Udands® ®&F¥31 %99, Udands¥ Melanudands,
Fulvudands % Hapludands® 37] tido® BFH31 Qt) weba] AlF%o

X 3F= AndisolsollA EY T f718 §HFS S EFeeE 5235 B77)

AFE ES T Andisolso] ofd EdoM HEAAZTQA  argillicolh
kandic 5 HEFstH 71F ZoldA e dAV|xstr (gl el uwhehA
Ultisols, T+ Alfisols® #7528 7+ AUtk 5 7|5 ZoloA fol2FozA 4
713357} 35% m]wto]w Ultisols, 35% ©]Ato]™ Alfisols® #F %t}

EF2EAE BEYY H2 F2dte VIR ol&HeH, AFrole

%o gt thermic? mesic 2719 TEAS BWSF 3 9t EZ 50cm
ol AP HFA S 7]FO 2 8Co|A 15T olstolal o521y ALz &%
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AFEe] HEX3F+= Histosols, Andisols, Ultisols, Alfisols, Inceptisols,
Entisols®] 67 B 5] /e BXAd S 135t 4~6719 EUgFozE F
stk g 2 7R Y EYEHCE FRT 5 I AL + YBFe, &

=
=
& 2% AAMNSRZ Andisolso] X F Qe AYS FEE F 5 qlow,

E
N
U
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s
ol
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S
S
j
U‘L"
ot
—
o
NS
o,
X
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flo
>
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o
73
of\

o 4] Melanudands
/Fulvdands”} ofd thto] #¥Esk= XS FElehe 7o) Ha, & EYgE

15C9 AAANLE EU%ES mesicQl A thermicQl A &3 7|50 U},
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3 ATE T8 EYEAY 95 4

A
i
b

Andisols2 2 FHo] allophane, imogolite, ferrihydrite &3 22
short—order—range F&Eo|AY Al-F71 &A1 71 F7F H+= EUOZA (Soil
Survey Staff, 1999), Z3}&5 57 wE AR ENLHES F BAZE o] AA

HH(Buol et al., 2003).

gabs], sabAL, A, T4, Sbat e sREEAEES ST wE
71 witell gl mrt v e Als} Fedl S3EEE wath f7]1E welo] @
o 2

W F& 7% skl AEEAEEY] 53 F3e] AAE A
= Al B Fed} f17]=0] dgsto] Al(Fe) 715

715 AE vdE ol st AdAe]l A7) T vFY f71E HAAS
AT f71=0] vFerE HAHE [f7]4ke] gl &ste] pHE v @
obA ™ pH7} wtil 7148 &Ado] FiEFE Al-F7IEEA L Al FX
o} (Dahlgren et al.,, 1991; Shoji et al., 1993). 284 pH”7} 5.0 o|o =
FoAAY F7= Fwol AgtEHAE Al-{7|53A Aol w3151, Alo] Sist
T35 o] allophane ®+ imogoliteE A st1l, Fed ferrihydrite® # 2o}
(Mizota and van Reeuwijk, 1989; Buol et al., 2003).

Andisols¥} H| Andisols& T#3h= ol
%, 183l Andisols W& TEscH 2% 249 FRATEES V), A

B, AP, 2A, AReR el 5 Qe olg s o B acle] oste]

=
e A Wl mAlg APedle] A G Frhe mask gt
_13_
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&9 A5 (Topographic Wetness

°©

o]

=
=

[¢]

Z
At} (Gritzner et al, 2001; McBratney et

o ol%ol webd A4E 1%

L=

Fal, =

°©

1/\10] ‘?:_}/\ﬂ

PzS
=

=

(Yun et al, 2009). o|&3t A

ol A

)

ol
e

FAIRE A

S

al., 2003; S¢rensen et al, 2006).
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) EGARY AH L 2

SEHALN W FABAPAES o183/ AN FUAOE wmA 12
A P EPARE Aol LA ARE ARG AANA BHS
9.9}

Fasdh o2 flstel AFEANA 3214804 HEAR, WYIE n
E RS Tl EFARE AAstAh A9 AL AFH 4
s WASA olEHE ANE ndste] HEE w=A AYsnA sgor,

= EEWG AFSGAY B4 o
Asteleh. AFE WAL wels
A2 sk,
ARG AR FAS] 2mm AZ W F B4 o] $3H9ch IN NaF
5

pH® ammonium oxalate % <45l 2 TFo T4 vo

ok,
J |
ol
4
B
o
il

o,

o 3
W FHHOZ 58 kr T 1Y ESAEE

)
mlo
ofs

¥ FEUHE AB7AA dxddedAd FEsE WHES o] 835l (NRCS,
7= =5 el ol A
U= Tyurinf &2 FA4 A THINIAST, 2000).
EF SARCEE ESFENANA Y ge Al +KFe FFoZ AtsAY
A ESFR7E0 FHOENEH % TR e 24 o] &-skqitt.
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Rtgstol AR HEE AT T A ge FESSI o] W siis
22 WG] e FEA G E A E3te= 1/6000 A H =AM Tl

stol 30m X 30m s Ee AAE AESId=E AR
(DEM, Digital Elevation Model) & #dsle] o] 235}
AR 0 ZF = TUABAZ(NPP), YAFEFRs), T84 (PMET) &

5
=4
kJ
o
fllo
e
e

A kil
At FAAAAATL AW FI|L W Joero 2 HE ZA = Lejth WHS
o] &3t L (Grace et al, 2006), YAFEFS Hargreaves'Holl afdur=gaas
Hred et W oz k4 ekSl il (Bandyopadhyay et al, 2008), FASAlE+=
Hargreaves W< FAO Penman—Monteith AN OC 2 $HAkslo] Al AEsHS

t}(Allen et al., 1998; Bandyopadhyay et al, 2008).

AgeRleM= i (Z2), ABEFaAF(TWD, 1 ki F9¢e] =4
(EleDiff), E=FFdAUAEBEMT), sitezFE 71 (CodD), =5 F
°] A<l (Distfpeak) 5& zst3ith.

|

O
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Rs =(1+2.7%10 "*2) #Kr* (Tmay— Tumin) "**Ra (1)
Rs : mean daily solar radiation(MJ m™ d™")
Tmax, Tmin : maximum and minimum temperatures(C)
Kr : empirical coefficient (0.16)

Ra : extraterrestrial radiation(MJ m 2 d™)

NPP = min(NPPT, NPPP) (2)
NPPT = 3000/(1 + exp(1.315—-0.0119%T))
NPPP = 3000%(1 +exp(=0.00664%P))

NPP : net primary production(g m™? yr ')
T : mean annual temperature(C)

P : mean annual precipitation(mm yr )

1 ke @ o] Basidarel 54 AAete] it ieasE A ddigs ol &
stol T, EFPANHYA= Rasmussen©] AA|SE effective energy and
mass transfer (EEMT)Z YeERNA S (Minasny et al, 2008; Rasmussen
and Tabor, 2007), It ZHE ] Al dfitd T4 Al Ha A4A
Y=, Ao rHEHY A= T4 AR A7 HAa AAAYE Tekel

.

TWI = In(a/tanB) (3)
TWI : topographic wetness index
a : local up slope contributing area(m’m™)

B : slope(degrees)

_17_
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EEMT = 347.134%(=0.5%(((T-21.5)/-10.1)% + (((P-4412)/1704)%)

yr'H)

-2

effective energy and mass transfer(MJ m

EEMT :

mean annual temperature (C)

T :

P : mean annual precipitation(mm yr ')
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D =AY BS54

i lole Z2AE AR AR {71ER AltY%Fe, §FS dehdth =
AHAH BES 47183 HiE 94.3 g kg 'olal BEHAE 65.0 g kg o]
R, ANEAE Hit 82.6 g kg 'ol1, BFHAE 596 g kg '® FHHoE
REVF AERTE 7] &3] ot moror
Ae otk 2AF A0 EfTIE T MAE wlg Hol REAE Ha

0 g kg 'AFEE 240g kg 71H], AEJAE HA 0 g kg 'INAFE 230¢g

>
i
N
=S
e
i
of
3
R
rlr
Kl
i
=2
-
rr
o
£t
w
\]

® 29%°]31 HNEAAM= 3.67%= 7
E7F RERU Rt =2 Aol RFHANME XE 1.96%°] 1|5
NEAAM 2.18%% ¥ AFolAtt. Al+%Fe, 32 WIS EEA 0.05%
~ 9.22% °]9la, AENHE 0.0 9.3%% &S AEZ v=F WS
HAARE ZARA g2 97wl WA #xeta glo], A% Andisols

o] oyl E3} Andisolsel Eo¥o] FEsi 9l vhEla gith

Table 1. Statistics of soil organic matter and contents of Al,+Y%Fe, at

sampled 321 locations in Jeju Island.

soil layer ' AT Soil organic matter Al,+Y%Fe,
(g kg™ (%)

mean 94.3 3.29

surface SD 65.0 1.96
max 240 9.22
mean 82.6 3.67

subsoil SD 59.6 2.18
min 0.0 0.0
max 230 9.3

—_ 19 —_

Collection @ jeju



T 77CE AFES WA o] 1,848kl AL 1w sd
)9 & Holgh, AWEH o F 50cm ol AT 7|2HT 7] ui o A
2 15CE 71522 310 BEofo 2o U EEo] Bxd 7107 oity

AT AAE T (Moon et al, 2009).

Table 2. Statistics of temperature and precipitation at sampled 321

locations.
Temperature (C) Precipitation (mm yr ')
mean 14.6 1,748
SD 1.3 530
min 8.6 1,012
max 16.3 4111
— 20 —
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24003 BHYE HFEQeoR FAA A U
(Radiation), FASITAFET) ol LHHUT Y=
3 #EE ge9ow FAAHME HE 1,736g m C yr o], H4 1,250¢
T2 oyrtellA 1,948g mT? yr oItk AFE A A FAREA 3
FE A oA F= WA T 7]Ro] s Abekx| ol ARe] Fhe-Fo] K
5t Ao A= WA YehdE oIt LA V]S4l &

=
= -
THY #A-o] lom, AE 2E7F i o] W2 oA =A JEhd
t}

=
off

24

1t 1,026mmo] 3 #H4 968mmelA Hdl 1,076mm7HA W= 110mmeo]
At olg A FAF AL 7] 1,000mm Weloll o, A9 X u}
2} 1,000mmel~ 4,000mm ©°]87k4 % §A el glor g, A&l o]g
e FEEA oM AGdEe T AFER Zo|zt HaA Jehgoen,
o] Z meh Eoko] A4, waelt & JFS A= QRo=E o=tk (Moon

et al., 2009).

Table 3. Statistics of net primary product, radiation and potential

evapotranspiration at sampled 321 locations.

Net primary M Potential
( proguct_ (M%afrllg‘tzlodgg evap(otransp_iration
gm ~yr mm yr
mean 1,736 12.6 1,026
SD 126 0.9 24
min 1,250 10.9 968
max 1,948 15.0 1,076

AEedy FIHE AFEocloRFE= T x (Elevation), AFHE5SAF

(TWI, Topographic wetness index), =% 1kif #A|& ¢ 1 Ex}, EFAAD
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Y= Aotk AFFEATE 19 HelA FAE vt LM s v
st e shFelA= =4 ALtE =S ke A= (Moore, 1993; S¢rensen et
al, 2006), AFE AA A= Fehtoly e 5o FAFoAM= HA 6.79 #
= HojFa A, st sk shreld Ho 22.69 s dERI A

. 328 2AXA9 APEEATE A4 830014 Ho) 16,59 e molF
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AolM = T =7 HA OmoldHF-E FHul 174m7bA =328k IS,
A= HA 2. 7mellA HYl 71me] WHE Bolw Hr> 17m JEolqd
o} B oY A]+= Rasmussen and Tabor(2007)7} 71547 4 F3p7F =
AAEH ES At = =

ol AT gholl FHEFE EFAGAUAE FobAA " AT A oA
Eol Bu EE YR 9A 92 wF FAAFe] VMY %1 2%
$E el A Y REE 24 g3 Aol A2 HF A GA 2HA
el ZARA AL o] 82MJ m ° yr o]y, HA 41MJ m? yr oA
Al 195MJ m™? yr 7449 WS AT ddog2RE o AHAYE A
A5 e] Fate] 4.7kmelA, Ha 0.1 kmelA Hol 14km7bA 2] #1915 Ho
I i steat Ao 2 RE o Agle AR O] ol 22kmolqlal, FH 4
3.5kmelX Hdl 37kme WSS YERHIL AT
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Table 4. Statistics of elevation, topographic wetness index, elevation
difference, soil forming energy, distance from coast, and distance from

the peak at sampled 321 locations.

. Soil . .
Ele(Vn?)“O“ TWI gﬁevfet;%ne feolfg}gyg o e frDérSrfagngk
(m) M m*yr) (m) (m)
mean 180 126 169 819 4,696 21,774
SD 197 1.1 11.0 30.8 3515 7,835
min 5 8.3 2.7 40.6 100 3,494
max s 155 711 195.1 14,019 37,209

2L ANF, A4, ARY 7 AR datel RuASE Fee 2
}oARuEt 0E 104 ARed F FRads cAPAFS A 8

F59 05014001t —0.5013ke) A Ex 2o 4vhe Holm U, 2%, A

of Az ERHolek /Yol ARHA FT FAN WGz o) Wl 4FF
1490] thehisl Bk ool @ BEFAYC] Ut RUES o) 8ol BPRYIE
Foluh Al+Y%Fe, % 5 EYEHL FHUFL W1 4T 490l 24

o tETAAS AAdats] AAs| Folo} wri,

o e

ulf
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Table 5. Correlation matrix between environmental factors collected at

sampled 321 locations.

Elevation “TWI Temp Rain ET  NPP Radiation EEMT Codi DistfPeak

TWI  -0.362
Temp -0983 0.360
Rain 0811 -0.362 -0.820
ET 0052 -0.010 0.064 -0.340
npp -0433 0019 0394 -0.041 =0.377
Radiation  0.610 =0.313 -0.683 0.836 -0.560 0.252
EEMT 0685 =0.341 -0.688 0971 -0.371 0.078 0.805
Codi 0837 -0.261 -0.840 0.696 -0.029 -0.320 0521  0.623
DistfPeak -0.728 0358 0.655 -0.696 —0.373 0.080 -0.443 -0.622 —0.564
Elediff — 0767 -0.457 -0.724 0.622 0177 -0.241 0475 0543 0517 -0.733

* TWI, topographic wetness index; Temp, temperature; Rain, precipitation; ET, potential
evapotranspiration; NPP, net primary production; EEMT, soil forming energy; Codi,
distance from coast; DistfPeak, distance from peak. All abbreviations are summarized
at front pages.
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Table 7. Eigenvectors for each principal component with 11
environmental variables.

Variables Prin 1 Prin 2 Prin 3 Prin 4

Elevation 0.380 —0.168 0.159 —0.007

Topographic wetness index —0.189 0.026 0.527 0.786

Temperature —0.379 0.099 —-0.214 0.066

Precipitation 0.377 0.184 0.047 0.074

Evapotranspiration —0.047 —0.615 —-0.312 0.275

Net primary product —0.081 0.503 —0.512 0.331

Radiation 0.313 0.382 —0.002 0.029

Soil forming energy 0.347 0.248 —=0.027 0.132

Distance from coast 0.330 —0.098 0.284 0.028

Distance from peak —0.312 0.202 0.380 —-0.410

Elevation difference 0.318 —-0.194 —0.254 —-0.013

Table 8. Correlation coefficients and probabilities between principal

components and environmental variables.

Variables Prins | Prin 2 Prin 3 Prin 4
aodid 35 R TN o
Topographic wetness index z%égf 8(5)82 <O.(-)504021 <(?O6O7091
e 3 S oz D]
eeion 2384 ) LEAR oo
Evapotranspiration _09013176 z%gg? 2%8511 <(?.0203071
Net primary product _O(.)O%%l 2-0702071 2%802? <0.0208061
oo e -SR] RN D% ol
Distance from coast 80801071 _09011421 <90209021 88%?
Distance from peak 2%5512 20209021 20309011 z%ggil
Elevation difference <(.).O708071 2%3811 2%36511 _00803152
_ o6 -
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Figure 2. Scatter plot of corelation coefficients between 11 variables and

principal components on principal componentl and principal component

2 axis.
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Figure 3. Scatter plot of corelation coefficients between 11 variables and
principal components on principal component 1 and principal component

3 axis.
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Prin 1 = Elevation*0.380+TWIx*(—0.189) +Temperature*(—0.379) +
Precipitation*0.377+Evapotranspiration* (—=0.047) +NPP# (=0.081) +
Radiation*0.313+ (Soil forming energy)*0.347+

(Distance from coast)*0.330+ (Distance from peak)*(—0.312)+
(Elevation difference)*0.318

Prin 2 = Elevation*(=0.168)+TWIx(0.026) + Temperaturex (0.099) +
Precipitation*0.184 +Evapotranspiration* (—=0.615) + NPP* (0.503) +
Radiation*0.382+ (Soil forming energy)*0.248+

(Distance from coast)*(=0.098) + (Distance from peak)*(0.202) +
(Elevation difference)*(—=0.194)

Prin 3 = Elevation*0.159+TWI*(0.527) + Temperature*(=0.214) +
Precipitation*0.047+Evapotranspiration* (—=0.312) +NPP#* (-0.512) +
Radiation* (=0.002) + (Soil forming energy)*(=0.027) +
(Distance from coast)*0.284+ (Distance from peak)*(0.380) +
(Elevation difference)*(—0.254)

EEE #7409 goRVH AR SUHol FYRL AN + At 43
Fakol, o FYE ANAL wPoR Zzhe) FHR g RIS 45
o Abelmate Wud FAR 19 FEES uw debile] gl A0l
L AAYE 5% E 2RAdow 45 go| el FuE vk W
FRom, ANETE PEE FAE 2% Y BEEL 3o Burelol
i ARPACloR A5E Yol MG, BENE YU FYY 3L
FeE Aol BAMTOR A3 Rl B bt AR AL @t
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Figure 4. Maps of principal component 1(A), principal component 2(B)

and principal component 3(C) from environmental factors.
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Prin2
Figure 6. Relationship between principal component 2 and soil organic

matter.

0
Prin3
Figure 7. Relationship between principal component 3 and soil organic

matter.
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A= IARFLS FI+F 0.05904 eFFEivk(pgkel 0.0001 o]sh. = *
9 R® gro R wueld A §71E8E HEY 524% F5 o] AR

Table 9. Analysis of variance with soil organic matter and 3 principal

components by multiple regression analysis.

Source DF  Sum of Squares Mean Square F Value Pr > F
Model 2] 7145 2382 118.3 <.0001
Error 317 6382 20
Root MSE 4.49 R—Square 0.528
Dependent Mean 9.43 Adj R—Sq 0.524

Table 10. Parameter estimates of each variable for estimation of soil

organic matter contents by multiple regression analysis.

) Parameter Standard Variance
Variable DF ) t Value Pr > |tl "
Estimate Error Inflation
Intercept 1 9.428 0.250 37.7 <.0001 0
Prin 1 1 1.642 0.101 16.2 <.0001 1
Prin 2 1 1.584 0.174 9.1 <.0001 1
Prin 3 1 0.716 0.244 2.9 0.0036 1

S| AAF7T AA = L
5] A AL A MY F

7} 0
B 1,2, 32 oot BAfslRe] Pue Ryt BYOR, o|F o] §uio]

SOM (%) = 9.428+1.642*(Prin 1)+1.584*(Prin 2)+0.716%(Prin 3)+ ¢
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Figure 8. Measured and estimated soil organic matter contents with 3

principal components in surface layer.
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Figure 9. Relationship between principal component 1 and Al,+%Fe,

contents.
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Alo+1/2Feo(%)
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Figure 10. Relationship between principal component 2 and Al,+Y%Fe,

contents.
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Table 11. Analysis of variance with Al,+%Fe, contents and 3 principal

components by multiple regression analysis.

Source DF  Sum of Squares Mean Square F Value Pr > F
Model 3 472 157 65.5 <.0001
Error 317 762 2
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Table 12. Analysis of variance with Al,+%Fe, contents and 2 principal
Pr > F

components by multiple regression analysis.
Sum of Squares Mean Square F Value
<.0001

Source DF
Model 2 466 233 96.3
Error 318 769 2
Root MSE 1.56 R—Square 0.38
Dependent Mean 3.29 Adj R—Sq 0.37
Table 13. Parameter estimates of each variable for estimation of
Al,+¥%Fe, contents by multiple regression analysis.
) Parameter Standard Variance
Variable DF ] t Value Pr > |tl ]
Estimate Error Inflation
Intercept 1 3.289 0.087 37.9 <.0001 0
Prin 1 1 0.324 0.035 9.2 <.0001 1
Prin 2 1 0.624 0.060 10.4 <.0001 il
P Ao FAR 1, 29 Oisk IAAFE B
| ety Al,+%Fe, &S +74

Al,+Y%Fe, 3%
T 7Y FF 0.0594
st7] 9t
Al,+Y%Fe, (%) = 3.289+0.324*(Prin 1) +0.624%(Prin 2)+ ¢

A ] FHE Al+lsFe, FFI AN SHE Al+)sTFe,
SHRATE 7 @ 78 A= 0.38% °F 38%2] Wolrt

T A3l

T

13 169 ¥

FYS
o o3 Mg
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8914
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Figure 11. Measured and estimated Al,+%Fe, contents with 2 principal

components in surface layer.
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Figure 12. Soil organic matter map(A) using soil map and estimated

soil organic matter map (B) using multiple regression equations.
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Figure 13. Map of estimated Al,+%Fe, content using multiple

regression equations.
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2. M= 3 g

ALgex et g A2M= E4283el =AY S gk wkdo] v

wA AEE AYFAPRE o83l Al+UFe, EFRFIE 5 EFEYA
=8 ARSIk AN AHN EFARZRE BAE Al+4Fe, o T
e ARAHAG AES Adskel B4L Aok

oy 7HA AYEARH T AHAAA AR WA &3t A AartsH,
spline, local polynomial interpolation(LPD) W3}, EA|& o] 7ol )]y +=
Kriging {2+ simple Kringing(SK), ordinary Kriging (OK) .2 E9E
AAEE AT Kriginge® A Ao theh eAAEE HEE 24
sto] A3 QAo X E MWt Al+ %Fe,, EYGR7IE TXE 59 E

£ oA RMSEE o] 8stel Hgd g WSk 50em 2

o
lu
2,
N
oy

AR Alt+KiFe, BNV, EYeE 5 EYSHAEANN E77150]
He Ab+KFe, §F 2%, EdA71E §F 10%, As2E 15TE 7I€4oR

sto] 714k ol F) ok 2719 XHoz FEEtA, o] ALE EYEet FH
sto] Z} A o] 2= EGEI 1 A4S AbEstal, A48

AYsALHE A8 9 EYSAARY AAHS S8kl ArcGIS(v.9.2),
geostatistical analyst(v.9.1), spatial analyst(v.9.1) 59 2735 o] &3}
At

ot Ho
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3. &nt « &

D 2 frlegddst B 48

A1l & 1A AR wksp Zo] 32170 ZAAAY BES] {U|ETEFS

g kg ol EFEHEAE 65.0 g kg o)A, AEIE Ht 826 g

kg_loljl, FFHAAE 59.6 g kg 'E HPFoR REVL AERUE 753
oFzb Eokou, BFWAE FASte] Wole & Aozt §ISith. Al+YFe,

TP WESL BERC O £ AFeIRon A9 b A A4 gk

(A)

(B)

*

Figure 14. Distributions of soil organic matter at sampled points for

surface soil(A) and subsurface soil(B).
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Figure 15. Distributions of Al,+%Fe, at sampled points for surface

so0il(A) and subsurface soil(B).
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de] shefo] sl Ads] At A9 JERdSa T E
FEE o]g3te] HUI1BAEE AT W EEst BRe) AU ol n
o getsbl bl S glAw, Abebd Eokwt ol 1) Fel wAe] w2
Aol ol me Ry 5 ok

"lk
SOM(g/kg)
| R
-sln-m
(A) — g
| ER
. [ R
A
SOM{p/kg)
[ ER
Est-lm
(B) _m.:no
| E
g . 5o
Figure 16. Maps of soil organic matter for surface soil(A) and
subsurface soil(B) made from soil map in Jeju Island.
2) sibEA ost ERTE A%
oAel 744 BUBARCl 28l £EG} HEY EFFIE FF AxE 4
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Ep A3k FARSE A &Fo] Sl
% 17004 29 197k = AP AG A QD bl &k A At
¥, Spline®, A9tkzdrulay-s vebdidch. WAEEzE vlaes Ay
AR (ADW) & ZAMAH S S350 248 fAHER g A o] gk
E&ES Hols FEp7F @ol W I ol H g
A itz AG9pgd Ui LPD e 534% #hol BF HE

SOM(g/kg)
[ lo-19
B 20- 33
B o
B oo
B o010

SOM(g/kg)

[Jo-1s
[ o8
B -0 59
| e
B o050

Figure 17. Maps of soil organic matter for surface(A) and

subsurface (B) layers made by inverse distance weighting method.
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B «0- 53
B oo
B 00150

Figure 18. Maps of soil organic matter for surface(A) and

®

subsurface (B) layers made by Spline method.
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Figure 19. Maps of soil organic matter for surface(A) and

(B)

subsurface (B) layers made by local polynomial interpolation method.
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a9 2004 29 21°= e A Kriging®H el ol&f ujatst A

s

ki
i

A
H
ER ol 2Rk 2= simple Kriginge RAAWe] F 224 WHHE 42

d

iy

3] &3 vty 7PASt WatsksE WHolal, ordinary Krigings 1E]3%F
27] o o % Agsttal 7Hgskal Waksks W otk o] S+ 7t

A el og 71T Ake FARE JEHlE W UAIRE IF 22004 F
2 AdSEFAAEE B A Ao AA  simple Kriging©]

ordinary Kriging®t} <ex7F AA YEET & XYEHOF T ordinary
Kriginge AFE 47 9 dF A LS wjies A Ao A% exp7p &

& AoR o550 simple Kriging®th g% Q1 A5 etk

Mo
=2
off
X
Y

SOM(g/kg)
[Jo-1a
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I <0- 59
B so- o0
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Figure 20. Maps of soil organic matter for surface(A) and

(B)

subsurface(B) layers made by simple Kriging method with trend

removal.
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Figure 21. Maps of soil organic matter for surface(A) and subsurface(B)

(B)

layers made by ordinary Kriging method with trend removal.

Figure 22. Prediction standard error maps for simple Kriging(A) and
ordinary Kriging (B).
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o] 74 A eE A2 vlwsty] flske] oS exte] Wit SAAREE £
14 AAIFAHE. RMSEE Spline® el 7 w2 2oz yebgAnt, @4t
H o A+= ordinary Kriginge] 7F¢ 953t Aoz yelytl T3 ordinary
Kriging - SplineWell H|ste] AAAE H} &vkstAl Yeld] & 3ol
N, EGFY AFFEES Y3t 7oz o] &3]l Agteirta wdesteit.

Table 14. Prediction error statistics for various interpolation methods for

soil organic matter contents in Jeju Island. Number of compared data

was 321.

Prediction errors IDW = LPI Spline SK OK
Mean of error 0.36 —-1.62 0.3 0.22 0.02
Root mean square of error 26 25.5 25.3 25.4 25.4

* IDW, inverse distance weighting; LPI, local polynomial interpolation; SK, simple
Kriging; OK, ordinary Kriging

3) Alt+’%Feo, E¥R7IE, EY2EAESY E4F

e
L

olg] 7 3 EAYYE T Ad9rZeH Y ordinary Krigings ©]§
AlbtiFe 8 As 27 23] YA, Agdrrbays 2AH 9] &
A AR7E BEHZ] wjie] el AU AEERe]  dRA o] st

Al,+%Fe a0l YA Yepd oy ordinary  Krigingfle AAHo=
Alo+%Fe 3rgs vl SE3A7IHA BojFa ltk Al+%Fe 8% 2%E 7
0% & W ordinary KrigingtHel &3std Az AF=e T3 g7 W
O % andic EFEAC] AatA vEaL Qe WhE, AEF A9 O 2= andic

EaEAo] 2 Uehti 9lX 9okt

ot
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Figure 23. Maps of Al,+%Fe, contents by IDW(A) and ordinary
Kriging method(B).

Ordinary Kriging¥< 7]°% Andisols E¥A93 78x ¢ A4
Taot7] flste] EYdEst sk UEUigitt. ¥ 240 yERd vpe} o)
2 F79 EdEEC] Andisols XA ST T8A] e A Ao AX FEsA

oloith. olgld EUGEEL Andisols EFA A oshH Euolea] FEo)

Andisols® /¥ Y& EYGES 7ol SADE} QAHE {53
2o gE BRI|FNY 25 RS AESoF & Zo|u. 73, ol FE, F
A% & Andisols®E EFHI AT ESFES Al +%Fe, < 2.0%0 A9& 54
o7 o] B BEYEC o BEYow EiFuojok st egEo A
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Inceptisols@ #7531 Q=% FE Al,+%Fe, o] 2.0% o]l A4

of B¥3= Zo7 Hol 2uHE ¥ YR = Andisols® EFEojof & Flo|t},

B Alo + 1/2Feo < 2%
B Alo + 1/2Feo > 2%

Figure 24. Overlay map of soil series and 2% Al,+%Fe, contents.

Table 15. Soil series overlay on Al,+X%Fe, contents criteria for

Andisols in Jeju Island.

Area ratio of .
Mismatched area

Soil series Al,+Y%Fe, > 2%

(ha)
(%)
Gujwa 76 3,390
Ara 74 2,310
Yongheung 43 1,658
Jungmun 88 1,424
Donggui 24 1,241
Jungeom 86 955
Ora 89 930
Gueom 24 710
Songag 72 620
Gapa 51 612
Gyorae 67 463
Haweon 15 341
Ido 24 246
Donghong 22 209
Sanbang 66 190
Inseong 75 117
— 55 —

Collection @ jeju



‘-&v H:%,':FEEQ
s I
i i
‘;HE» . S "ﬁ
S .Y
g Y i
i ; ¥ Bl

Figure 25. Distribution of Gujwa soil series and Al,+%Fe, contents

Jeju Island.

7l ESOAMY EGRVIEA 6%, S5 ESFVIER 10%E 7SR Sl
Fulvudands, %i= Melanudands$® Hapludands7} T-#% k. 19 260l B
L5 T35k Y. olgd SHAEZNTYH TEF, T
s, oketE, T9F, AFE, 285F 9 B B BEe] EdUlE 1029
71X Qe ¢F Fo ®EEHI AT Hapludands® 751 & TEF9Y
$ Fulvudands, £+ Melanudands EFC 2 FEHFEOoF & Eofo] Te A
o7 AZAAY. 3, ofgl, 549, AWE 5 Fulvudands, i Melanudands®
THEIL e EYE T 1718 %ol 10% vRkl =52 HapludandsQ!
UE ESoz AEFEHoF stk Al @ebsS H]Andisols EFolHEA R
F71EEFol 10% o4 AYelx wo] X3t e A SF Hol Andisols
% Hapludands #¥%F oy 2} Fulvudands, =+ Melanudands E%FO 2 3}
of AEFaloF & Zlojt.
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Figure 26. Overlay map of soil series and 10% soil organic matter

contents.

Table 16. Soil series overlay on SOM contents criteria for
Melanudands/Fulvudands and Hapludands in Jeju Island.

Area ratio of

Soil series SOM ?) 10% Mismatched area(ha)
(9

Jungmun 44 5,489
Gujwa 32 4,600
Ara 34 3,068
Jungeom 44 3,000
Jeju 41 2,837
Ora 22 1,949
Jeongbang 63 974
Gyorae 38 841
Songag 37 823
Minag 88 791
Hanrim 55 560
Gimyeong 91 .Y
Namweon 83 503
Gamsan 46 404
Topyeong 83 372
Gunsan 90 183

B T 2xek 712 #Ae AFEelA AlF, AT
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AAEE AR Y. H, $95 5°] mesicd thermic + Aol 4
Aol AA Qv Aow EAXQUL EokLo] EGEHRT A9 EFugo)

soil temperature(°C)

y = 0.8755x + 379

10

0 5 10 15 20 25 30
Figure 27. Relationship mean annual temperature and under ground

temperature at 50cm depth in Jeju Island.

soil ternperature’C)
'

=‘=‘3
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Figure 28. Map of mean annual under ground temperature at 50cm

depth in Jeju Island. Solid line represents 15C contour.
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B soil temperature <15 ¢
B scil temperature > 15 C

Figure 29. Overlay map of soil series and 15C of under ground

temperature at 50cm depth.

Table 17. Soil series overlay on soil temperature criteria for thermic

and mesic in Jeju Island.

Area ratio of .
mismatched area

Soil series soil temp. = 15T
(%) (ha)
Pyeongdae 74 2,762
Songdang 71 1,007
Jeju 37 890
Miag 78 356
Gunsan 14 252
Hangyeong 26 197

2

4) AFE EFY T

ok

AT AA BEds AlotkFe, s 722 319 Andisolsd < 3l
t A9¥ Andisols®] obd AFo=z Hufo|x ZA FEZE F 9t
Andisols ~ ®¥@Zo] yYowrw  EEHINEFFS J|FoR §Y
Fulvduands/Melanudands® < Sli= #93 Hapludands¥d + U= Aoz

i oo A MEE = gl wek EoF L TARS 7]F 0 % thermicd mesic
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gtk o5 TEEL FFHW 1Y 303 2ol

L. Non-Andisols & '
thermic

Figure 30. Jeju soils can classified with 5 classes by andic soil

property, soil organic matter, soil temperature.

B4

[e) [e)
e B

o>

Fl A4 W2 176,280ha 5 Andisols®] ©FY 3l thermic ES2%E
F= A Yol 16.4%<%1 28,900ha, Andisols®] =X 4 Slal
thermic ES2EA oA T EoFf7]E38r3o] 10%E5 WA 9ol Hapludandsit
H] Andisols®] ®3¥X 3= 11X 90] 24.1%<%0 42,400ha¢]lA . Andisols©]al EF
F71E8=0] 10%E5 9ol Melanudandstt Fulvudands® 72 4 o
thermic E¥&E4S A3k 1A %0] 39.6%21 68,700hac] Tt o] A<
z2AA FaE f7lEe FE OEFSL 7] el Fulvdands® it
Melanudands”} o] £33} Andisolsola EF7]EEEC] 10%E5 dEol
Melanudandst} Fulvudands®@ #7F2 < 121 mesic ES2EAS B3
IVA &0l 18.8%<1 33,200hac] Ut} o] A|el= 4 A AstelA BdE 771
S T2 BA3a 7] wiEo] Melanudandsy® WE BX3RA ¢, tjiE

Fulvudands”?} 33t} Andisols®] #3X3 <4 91 Melanudandstt

ol
g

rlr

Fulvudands”?} 334 92491 mesic ESLEAS H {3 VAol 1%l

1,700ha, 7]E} 120ha©]3lt}.
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Table 18. Areas(ha) of soil series located in each regions.

soil series region I region II region III region IV region V Etc
Aeweol 199 23 0 0 0 0
Ara 2,295 3,620 3,055 7 11 1
Byeongag 67 107 68 3 2 0
Daeheul 55 234 34 0 0 4
Daejeong 149 82 1 0 0 1
Daepyeong 0 369 0 0 0 6
Donggui 3,727 1,166 75 0 0 2
Donghong 715 208 1 0 0 14
Euigui 39 301 1,882 0 0 18
Gamsan 25 321 338 21 53 12
Gangjeong 703 31 0 0 0 36
Gapa 400 550 88 0 0 112
Geumag 48 68 1514 3 59 15
Gimyeong 5 510 5, DI 42 0 29
Gueom 2,100 613 96 0 0 68
Gujwa 3,129 6,885 4,576 22 40 129
Gunsan 12 15 3 87 1,525 10 ]!
Gyorae 440 388 502 31 11 14
Haean 107 35 0 0 0 41
Haengweon 5 303 5,825 144 42 0
Hamo 19 729 0 0 0 6
Hangyeong 0 0 197 493 70 0
Hanrim 1 520 623 57 36 1
Haweon 1,864 341 0 0 0 38
Heugag 0 7 1,171 11,441 55 0
Ido 760 198 47 0 0 0
Iho 0 35 15 0 0 0
Inseong 4 Ris 1 0 0 85
Jeju 181 3,659 2,209 627 263 4
Jeogag 0 9 90 2,506 13 0
Jeongbang ol 27 847 1,649 0 0 0
Jocheon 19304 144 29 0 0 109
Jungeom 802 2,824 2,993 0 28 42
Jungmun 1,392 5,309 4,628 861 124 9
Miag 0 79 1,151 356 0 0
Minag 3 782 5,193 479 7 0
Mureung 2,029 214 0 0 0 12
Nagcheon 0 40 45 0 0 20
Namweon 0 494 2,653 12 7 21
Nogsan 0 111 1,635 136 0 0
Nongo 0 4 178 2,061 0 0

Collection @ jeju

_61_



Table 18. Continued.

Etc

region II region III region IV region V

region I

soil series

0

6,163

212

Noro
Onpyeong
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ol
1,907
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stal Sl
Hapludands® #F% 31 3+ %% Fulvudands® &5

5
F, olebE, FUF 5 149, 149 @ MIA%e] de REsa ek, ol

K

EYg=LS Andisols?t  H]Andisols, Andisols F°|A%  Hapludands,
Fulvudands, Melanudands® 7t7t g-iEato] Aok & Zlolt}t. Inceptisols
2 #RHT e 22tE ) Ultisols® 751 e AF52 49 (K9] +
Zobe BlEo] AL wbHo XA VAIG7EA A A e AX FExstal 3l
t}. ol E%E Andisols¥} H]Andisols, Andisols S|4 % Hapludands,
Fulvudands, Melanudands® 7}7} Fttste] AltF{aflof & Aolth. ¢4 &
Fdlee HAYGH VAl de] Exsa vk ols ES thermicy
7

mesic EY2EAS 47 8BS A7 FEoF & Aol
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1941 Jenny7b E<F] A 221Q1 715 (climate), A% (organism), #|
(relief), ®Af (parent material), AlZk(time) 2] 57F4|& ©]&sfto] o]dt Q<l
=9 ZEol M Ed B8 T Ho] AFHeE vEd F dva
AR, 1 o]F W EYTAE g8 B LRI AAE A
o7 walE s wyo] FyEo] gtk (McBratney et al, 2003; Minasny ef
al, 2008). 12y ofg 7k @l=0] HdF o ARt A I st
71 oAg @yl wiEel Az eRlso] E&k HXE g #sto
climo-function (Dahlgren et al, 1997), organo-function(Shoji et al,
1993), topo—function (Song and Yoo, 1994), litho—function,
chrono-function 2.2 =&+ #AA=°] A5 gt}

FH Lol Webster(1994) 0l ol EFZA W 7ol &8} FAE o] &3t
= /ldo] =9¥ Pedometricsghs AMEL Hobrl AA AL, A HA|AE
(GIS, geographic information system), ¥ZAEAHRS, remote sensing) &
78] e ESRAARL ol§AS T/, B A A 2 A
Al ol Mol =k 7lsel thEk ol & wal AvH(Carre et al, 2007).

Andisols®] /el #3 dAF2e SEHAE, fBiE, 2k, EYTFEE
A%, ARE 59 Fel B3 AFAdse] Wol BaH il Iok(Shoji et al,

1993). ol o} HF A RomanA| el s Eil% 700moldelr = 3f
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A Eofo]l AAE oY, 1 o)t =AY dEFEo] At S
1. (Vacca et al., 2003), Parfitt et al,(1983) wFA U= A 7o) A
2= %
!

% halloysite7t, &% allophane®] E<F F Ffvl&o] @ottka 34al

32

o

o™, Takahashi et al(1993)2 xeric “JE]elA halloysitef/do] FZ 11
gibbsiteth Al=+7]= &AL Aol AlHATL 3t AF=
ol I3 A2 & Chae and Lee(1972)7F A% EYS kA7 2958
gk 715 stolld Fate Aom djMsto] RAY JFo] M T U ES
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Figure 31. Soils was classified by great group in detailed soil map.

_67_

Collection @ jeju



Table 19. The area and areal ratio of each soil series in Jeju Island.

Soil ) Abbreviati Classification Classification Area  Area
on seres FEVIAUON (Great Group) (Recommended) (ha) ratio
Aeweol Aw Eutrudepts Alfisols 236 0.13
Andeog Ad Hapludands Hapludands - -
Ara Aa Fulvudands Fulvudands 9,004 5.05
Byeongag Bw Hapludands Hapludands 246 0.14
Daeheul Dl Udifluvents Udifluvents 364 0.20
Daejeong Dn Hapludands Alfisols 259 0.15
Daepyeong DP Eutrudepts Alfisols 389 0.22
Donggui Dw Eutrudepts Alfisols 5,070 2.84
Donghong Do Hapludalfs Hapludalfs 939 0.53
Euigui Ek Melanudands Melanudands 2,248 1.26
Gamsan Kn Hapludands Hapludands 783 0.44
Gangjeong Kh Hapludalfs Hapludalfs 871 0.49
Gapa Gv Udipsamments  Udipsamments 1,251 0.70
Geumag Kr Melanudands Melanudands 742 0.42
Gimyeong Ka Melanudands Melanudands 6,112 3.43
Gueom Km Eutrudepts Alfisols 3,015 1.69
Gujwa Kj Fulvudands Fulvudands 14,165 7.94
Gunsan Ks Fulvudands Fulvudands 1,797 1.01
Gyorae Ko Dystrudepts Alfisols 1,395 0.78
Haean Ht Endoaqualfs Endoaqualfs 189 0.11
Haengweon Hx Melanudands Melanudands 6,319 3.54
Hamo Hm Durudands Melanudands 781 0.44
Hangyeong HR Melanudands Melanudands 760 0.43
Hanrim Hi Hapludands Hapludands 1,240 0.70
Haweon Hv Hapludults Hapludults 2,286 1.28
Heugag HA Fulvudands Fulvudands 12,673 7.11

Ido Ia Eutrudepts Eutrudepts 1,025 0.57

Iho Io Haplosaprists Haplosaprists 49 0.03
Inseong In Durudands Hapludands 469 0.26
Jeju Je Hapludands Humults 6,965 3.91
Jeogag Ja Hapludands Hapludands 2,618 1.47
Jeongbang JG Melanudands Melanudands 2,626 1.47
Jocheon Ja Udorthents Udorthents 1,799 1.01
Jungeom Jm Fulvudands Fulvudands 6,804 3.82
Jungmun J1 Hapludands Hapludands 12,348 6.92
Miag Mi Hapludands Hapludands 1,587 0.89
Minag Mb Melanudands Melanudands 6,463 3.62
Mureung Mn Hapludalfs Hapludalfs 2,336 1.31
Nagcheon Nc Psammaquents  Psammaquents 105 0.06
Namweon Nw Melanudands Melanudands 3,231 1.81

x Classification were recommended by Dr. Song in soil survey staff at NIAST

because current classification were based on old classification system.
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Table 19. Continued.

~ Classification ‘Classification Area  Area

Name Abbreviation .
(Great Group) (Recommended) (ha) ratio
Nogsan Rs Hapludands Hapludands 1,912 1.07
Nongo Ng Hapludands Hapludands 2,243 1.26
Noro Nr Hapludands Hapludands 6,375 3.57
Onpyeong Og Udipsamments Udipsamments 289 0.16
Ora Or Eutrudepts Eutrudepts 8,742 4.90
Pyeongdae Pd Melanudands Melanudands 10,423 5.84
Pyoseon Ps Melanudands Melanudands 763 0.43
Sanbang SM Udivitrands Udivitrands 565 0.32
Sara SZ Udifluvents Udifluvents 2,311 1.30
Sineom SL Melanudands Melanudands SO 7 2.11
Songag Sw Hapludands Hapludands 2,195 1.23
Songdang SD Melanudands Melanudands 3,495 1.96
Topyeong Tp Melanudands Melanudands 2851 1.26
Tosan Tn Fulvudands Fulvudands 2,650 1.49
Udo Ud Hapludands Hapludands 688 0.39
Weolpyeong Wx Endoaquepts Endoaquepts 178 0.10
Weolryeong Wr Udifluvents Udifluvents 170 0.10
Wuimi Wm Melanudands Melanudands 3,589 2.01
Yeongrag Yr Hapludalfs Hapludalfs 362 0.20
Yongdang Yo Eutrudepts Alfisols 507 0.28
Yonggang Yq Eutrudepts Alfisols 171 0.10
Yongheung Yn Hapludalfs Ultisols 2,931 1.64
Yongsu Yk Hapludalfs Hapludalfs 206 0.12

* (Classification were recommended by Dr. Song in soil survey staff at NIAST

because current classification were based on old classification system.
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Figure 33. Temperature map was drawn from the relationship of

Elevation and temperature.
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Figure 34. Comparison of measured and estimated temperature.
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Figure 35. Annual precipitation is increased by higher Elevation.
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Figure 36. Precipitation map was drawn from the relationship of
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Figure 38. Slope map was drawn from calculation with digital
elevation model (DEM).

Figure 39. Aspect map was drawn from calculation with digital
elevation model (DEM).
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Figure 41. Map of distance from the shore was drawn from

calculation with digital elevation model (DEM).
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Table 20. Areas and ratios of geological rocks on Jeju Island

Rock Types Abbreviation area(ha) area ratio(%)
acicular feldspar—bearing olivine basalt FOB 45,715 24.7
feldspar basalt FB 41,059 22.2
porphyritic augite basalt PAB 31,361 17.0
aphanitic basalt APB 28,554 15.4
porphyritic feldspar basalt PFB 11,244 6.1
augite basalt AB 32 0.0
trachyte T 4,940 2.7
trachyte andesite TA 1,729 0.9
cinder cone C 14,451 7.8
Sungsan formation SSF 3,472 1.9
sand dune SD 1,746 0.9
Seoguipo formation SGF 15 0.0
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Table 21. Mean Elevations(m) and standard deviations of each soil series.

Soil series Mean SD Soil series Mean SD
Gunsan 1,055 489 Wuimi 179 129
Heugag 902 310 Ara 160 109

Tosan 874 345 Namweon 158 113
Jeogag 854 283 Gimyeong 144 106
Nongo 815 266 Topyeong 138 104
Noro 755 245 Euigui 127 110
Hangyeong 546 236 Sineom 112 87
Pyeongdae 378 125 Jeongbang 105 67
Miag 357 134 Jungeom 100 95
Songdang 328 184 Donghong 96 95
Jeju 328 131 Gujwa 93 91
Nogsan 304 123 Donggui 78 57
Minag 274 131 Ido 72 50
Jungmun 270 146 Yongheung 64 45
Hanrim 244 150 Sara 56 45
Pyoseon 235 107 Gueom 54 52
Songag 234 160 Haweon 54 45
Geumag 220 143 Mureung 46 37
Haengweon 212 112 Gangjeong 35 33
Ora 202 1L30) Jocheon 29 34
Gyorae 201 139 Hamo 27 15
Gamsan 200 146 Gapa 25 19
1
——Gujwa —Gunsan
i | L1 | =+—Geumag Hangyeong

W AN 1952 Y
e’ > T
N

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000
altitude(m)

Figure 43. Theoretical curves show discovered opportunities for each

soil series.
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Figure 44. Distribution expectations of several soil series analyzed

with areal ratios within every 100m elevation contours.
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Table 22. Mean temperatures(C) and standard deviations of each soil series.

Soil series Mean SD Soil series Mean SD
Jeongbang 1963 1.5 Namweon 14.4 1.9
Sara ] 5% 1.7 Haengweon 14.3 0.9
Haweon 15.2 2.2 Gyorae 14 8 1.7
Hamo 15.1 3.2 Gangjeong 14.2 4.3
Donghong 15.1 0.7 Jungmun 14.2 1.0
Mureung 15.0 2.9 Gamsan 14.2 2.7
Donggui 15.0 1.9 Songag 14.2 1K
Yongheung 15.0 3.0 Geumag 14.1 1.6
Euigui 15.0 1.4 Minag 14.1 0.7
Gujwa 14.9 1.6 Pyoseon 14.0 0.6
Jungeom 14.9 2.1 Jeju 13.7 1.0
Gueom 14.9 2.8 Nogsan 13.6 1.6
Ido 14.8 2% Songdang 13.5 1.4
Ara 14.8 0.8 Miag 13.4 0.8
Sineom 14.7 1.1 Pyeongdae 13.3 0.8
Jocheon 14.7 3.6 Hangyeong 12.3 1.6
Topyeong 14.6 0.7 Noro 11.0 5]
Gapa 14.5 3.7 Nongo 10.7 1.7
Hanrim 14.5 1.1 Jeogag 10.4 L
Ora 14.5 1.3 Tosan 10.3 2.3
Gimyeong 14.5 1.0 Heugag 10.2 2.0
Wuimi 14.4 s Gunsan 8.8 3.3

Collection @ jeju
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Figure 45. Areal distribution of several soil series analyzed with areal

ratios within every 1C ground temperature ranges.

Table 23. Areal percentages of soil series divided by 15T ground

temperature.
. . Percentage below 15T Percentage over 15T
Soil series
of ground temperature of ground temperature
Gamsan 8.2 91.8
Geumag 6.4 93.6
Gunsan 87.6 12.4
Gyorae 4.3 95.7
Haengweon 3 97
Hangyeong ur.2 28.8
Hanrim 9.2 90.8
Heugag 90.5 9.5
Jeju 12.7 7.3
Jeogag 96.3 3.7
Jungmun 8.1 91.9
Miag 23.2 76.8
Minag 7.2 92.8
Nogsan 8.4 91.6
Nongo 91.5 8.5
Noro 96.4 3.6
Ora 5.1 94.9
Pyeongdae 26.7 73.3
Pyoseon 6.5 93.5
Songag 9.9 90.1
Songdang 29.5 70.5
Tosan 87.5 12.5
Wuimi 6.1 93.9
—_ 83 —_
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Table 24. Mean precipitation(mm) and standard deviations of each soil series.

Soil series Mean SD Soil series Mean SD
Tosan 3,532 665 Songag 1,855 435
Gunsan 3,428 1,060 Sineom 1,843 226
Heugag 3,354 565 Gamsan 1,826 467
Jeogag 3,306 691 | Jeongbang 1,813 297
Noro 3,211 586 Jungmun 1,810 442
Nongo 3,178 646 Gyorae 1,781 457
Pyeongdae 2,384 281 Ora 1,736 302
Nogsan 2,253 420 Jungeom 1,697 344
Miag 2,165 238 Ara 1,643 374
Minag 2983 370 Gujwa 1,600 326
Hangyeong 2,114 177 Ido 1,550 274
Hanrim 2,091 297 Donghong 1,474 296
Haengweon 2,048 266 Donggui 1,432 272
Jeju 2,010 360 | Yongheung 1,373 349
Songdang 1,998 295 Gapa 1,358 394
Geumag 1,997 414 Gueom 1,310 308
Pyoseon 1,982 174 Sara 1,235 207
Namweon 1,952 302 Jocheon 1,204 314
Wuimi 1,917 314 Haweon 1,193 230
Gimyeong 1,900 28 Mureung 1,167 219
Euigui 1,894 270 Hamo 1,130 214
Topyeong 1,885 234 | Gangjeong 1,078 =

120 —_— —
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Figure 46. Areal distribution of several soil series analyzed with

areal ratios by annual precipitation ranges.
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Table 25. Mean slopes(degree) and standard deviations of each soil series.

Soil series Mean SD Soil series Mean SD
Gunsan 11.9 5.5 Haengweon 2.8 1.5
Tosan 8.9 3.2 Jeongbang 2.7 1.5
Heugag 8.8 3.9 Euigui 2.7 2.2
Jeogag 8.5 4.3 Wuimi 2.4 1.4
Nongo 6.1 2.5 Donggui 2.2 T
Noro 6.1 2.9 Namweon 2.1 1.7
Hangyeong 5.3 283 Donghong 2.1 1.4
Geumag 5.1 3.0 Ido 2.1 1.2
Miag 5.0 2.8 Yongheung 2.1 1.3
Nogsan 4.8 2.5 Jungeom 2.1 1.4
Songag 4.8 2.8 Sara 1#9 0.9
Gamsan 4.3 2.8 Sineom 1.8 1.3
Gyorae 4.3 2.6 Topyeong 1.8 1.3
Hanrim 4.3 V2, o) Gimyeong 1.8 1.0
Jeju 4.1 1.7 Gujwa 1.7 1.1
Jungmun 3.8 2.0 Gueom 1.7 1.1
Pyoseon 3.8 2.7 Jocheon 1.2 0.9
Songdang 3.5 2.1 Hamo 1.2 1.3
Ora 3.3 1.7 Haweon 1.2 0.8
Minag 3.1 1.8 Gapa 1.2 0.5
Pyeongdae 3.0 1.9 Gangjeong 1.1 1.1
Ara 2.9 1.5 Mureung 1.1 0.7
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Figure 47. Areal distribution of several soil series analyzed with

areal ratios by slope ranges.

Table 26. Mean elevation differences(m) and standard deviations of each

soil series.

Soil series Mean SD Soil series Mean SD
Gunsan 83.7 BN Ara 18.5 7.8
Jeogag 57.6 24.0 Jeongbang 17.8 7.9

Tosan 56.6 20.9 Wuimi 17.7 8.8
Heugag 55.9 23.4 Euigui 17.3 10.3
Nongo 42.6 15.8 Ido 17 11.0
Noro 41.0 18.0 Namweon 16.5 11.6
Hangyeong 39.2 20.9 Donggui 16 7.7
Miag 34.1 14.8 Topyeong 15.9 9.0
Songag 32.9 17.7 Yongheung 15.8 9.1
Geumag 32.4 16.0 Donghong 15 7.9
Nogsan 30.8 13.9 Jungeom 14.1 7.7
Gamsan 30.6 13.9 Gimyeong 18%3 6.6
Hanrim 29.4 14.1 Sara 12.9 5.0
Pyoseon 29.3 19.2 Sineom 12.7 7.2
Gyorae 29.2 13.9 Gujwa 11.8 7.0
Jeju 27.0 10.2 Gueom 11.4 5.6
Songdang 26.9 14.8 Jocheon 10.9 6.1
Songdang 3.5 2.1 Hamo 1.2 1.3
Ora 3.3 1.7 Haweon 1.2 0.8
Minag 3.1 1.8 Gapa 1.2 0.5
Pyeongdae 3.0 1.9 Gangjeong 1.1 1.1
Ara 2.9 1.5 Mureung 1.1 0.7
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Figure 48. Areal distribution of several soil series analyzed with areal

ratios by elevation difference ranges.
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Figure 49. Areal distribution of several soil series analyzed with areal

ratios by aspects.
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Table 27. Mean distances(m) from shore and standard deviations of each

soil series.

Soil series Mean SD Soil series Mean SD
Gapa 1,016 738 Gimyeong 5,109 2,596
Hamo 1,093 668 Gyorae 5,247 3,533
Jocheon 1,181 1,072 Songag 5,248 3,342
Sara 1,762 1,089 Geumag 5,422 3,191
Gangjeong 1,860 1,319 Jungmun 5,631 2,392
Yongheung 1,893 1,550 Topyeong 5,645 4,411
Ido 2,057 1,500 Haengweon 5,924 1,941
Gueom 2l 3% 1,891 Namweon 5,941 4,395
Donggui 2,303 1,580 Jeju 6,744 2,282
Jeongbang 2,369 1,664 Minag 6,946 2,311
Mureung 2,743 1,650 Pyoseon 8,087 2,571
Jungeom 2,800 2,034 Songdang 8,180 2,714
Donghong 3,026 2,267 Nogsan 8,799 3,534
Haweon 3,123 1,923 Hangyeong 9,040 2,677
Euigui 3,236 2,631 Miag 9,324 2,396
Gujwa 3,237 2,420 Pyeongdae 10,484 2,391
Sineom 3,927 2,671 Heugag 10,597 2 2]
Ara 4,156 2,069 Nongo 11,119 2,641
Gamsan 4,175 3,274 Gunsan 11,208 4,178
Hanrim 4,645 2,917 Tosan 11,214 2,383
Ora 4,723 2,624 Noro 11,505 1,820
Wuimi 4,998 3,057 Jeogag 11,702 =

(4) A EA -3} EX0] 3

YA AR ABALS 2 EFE} ALEE FH BHF 2 A2
PEFE BFEY WHomNE EUF REd HES FaAL R
EdEEo] Avetde] Yal BxAw gglon FAE S P e, Fot
e BATAYCIE Bl FEstn Uit

EAo] R ¢ WHORE BASA. ZANYER ERHAD TAE,
2%, =0, A, EAE, oM 5o AgAYe] Bxsty A, FoE
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Table 28. Areal distribution ratio of each soil series by different surface

geology.
soil
. FOB APB FB PFB PAB AB T TA SSF SGF SD C SYF Br
series
Ara 015 033 011 005 0.27 0 006 0.02 0 0 0 0.02 0 0
Donggui 0.1 002 026 0 054 0 003 0.02 001 0 0 0.01 0 0
Donghong 03 001 025 0 035 0 0 001 004 0 0 0.05 0 0
Euigui 021 011 0.22 019 0.19 0 0 001 001 0 001 005 0 0
Gamsan 005 0.08 042 002 0.07 0 01 004 001 0 0 0.22 0 0
Gangjeong 05 0.01 0.1 0 019 0 0 002 018 0 0 0.01 0 0
Gapa 033 0.04 0 0 0 0 0 0 0 0 0.63 0 0 0
Geumag 0.04 023 0.13 0 0.04 0 002 0 0.03 0 0 049 0.02 0
Gimyeong 053 028 0.01 006 0.04 0 0 0 0.01 0 0 0.08 0 0
Gueom 0.62 002 0.13 0 018 0 002 001 001 0 0.01 001 0 0
Gujwa 075 011 0.05 002 0.02 0 0 0 0.01 0 002 002 0 0
Gunsan 0 0 064 002 0.03 0 004 022 001 0 0 0.04 0 0.01
Gyorae 0.17 0.1 011 003 017 001 0.02 0 004 0 0 0.36 0 0
Haengweon 0.11 037 006 006 0.36 0 001 0 0 0 0 0.03 0 0
Hamo 0.34 0 0 0 0 0 0 0 064 0 0 0.02 0 0
Hangyeong 0 003 074 009 009 0 0 0.01 0 0 0 0.04 0 0
Hanrim  0.01 0.1 052 0.02 0.2 0 007 0 0.01 0 0 0.06 0 0
Haweon 0.88 0.02 001 0 0.02 0 0 0 0.05 0 0 0.02 0 0
Heugag 0 0 073 006 011 0 001 0.03 0 0 0 0.05 0 0.01
Ido 014 0.03 027 002 041 0 001 0.01 002 0 004 007 0 0
Jeju 0.19  0.07 03 005 027 0 007 0.01 0 0 0 0.05 0 0
Jeogag 0 0.01 03 005 007 0 0 0.01 0 0 0 056 0 0
Jeongbang 0.1 011 038 018 0.16 0 003 0.01 0 0 0 0.03 0 0
Jocheon 0.66 0.02 0.08 0 017 0 0 0 004 0 0 0.01 0 0
Jungeom 055 0.08 019 005 0.09 0 0 0 0 0 001 002 0 0
Jungmun  0.16 02 024 001 0.29 0 0.06 0 0 0 0 0.03 0 0
Miag 0.08 0.2 0 0 0.06 0 0 0 0 0 0 0.66 0 0
Minag 0.08 038 008 008 026 0 001 0 0 0 0 0.1 0 0
Mureung 0.82 0.02 0.05 0 0.04 0 0 0 0.05 0 0 0.01 0 0
Namweon 0.34 027 015 0.09 0.03 0 0 0 0.01 0 0.01 0.1 0 0
Nogsan 003 016 004 009 0.09 0 0 0 0.02 0 0 057 0 0
Nongo 0 001 054 001 012 0 008 0.02 0 0 0 0.22 0 0
Noro 0 0 053 016 0.17 0 001 0 0 0 0 013 0 0
Ora 014 017 033 001 0.21 0 004 0 0.02 0 0 0.06 0 0
Pyeongdae  0.13 0.1 015 033 0.24 0 0 0 0 0 0 0.06 0 0
Pyoseon 0.09 057 0.03 0 0.05 0 0 0 0 0 0 0.26 0 0
Sara 0.2 002 007 0 0.67 0 0 0.03 0 0 0 0 0 0
Sineom  0.38 03 0.09 008 0.08 0 0 0 0 0 0 0.07 0 0
Songag 0.12 011 008 0.01 011 0.01 0.05 0 0.03 0 0 047 0 0
Songdang 0.15 046 0.17 0 0.06 0 0 0 0 0 0 017 0 0
Topyeong 037 034 006 004 007 0 0 0 0.01 0 003 008 0 0
Tosan 0 0 075 014 0.03 0 002 0.02 0 0 0 0.03 0 0
Wuimi  0.16 032 013 013 0.19 0 0 0 0 0 0 0.05 0 0
Yongheung 031 0.01 0.14 0 015 0 024 004 008 0 0 0.03 0 0
* Abbreviations represent same in Table 20.
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Table 29. Areal distribution ratio of each soil series by different land

uses.
soil series resident farmland forest pasture wetland Etc
Ara 0.03 0.7 0.16 0.1 0 0.01
Donggui 0.26 0.6 0.06 0.06 0 0.03
Donghong 0.14 0.64 0.14 0.06 0 0.02
Euigui 0.07 0.7 0.1 0.12 0 0.02
Gamsan 0.08 0.45 0.31 0.15 0 0.01
Gangjeong 0.12 0.78 0.05 0.01 0 0.03
Gapa 0.13 0.51 0.23 0.07 0 0.05
Geumag 0.02 o). 2 0.35 0.34 0 0.01
Gimyeong 0.02 0.38 0.14 0.46 0 0
Gueom 0.16 0.72 0.07 0.03 0 0.03
Gujwa 0.04 0.52 0.27 0.16 0 0.01
Gunsan 0.01 0.05 0.81 0.12 0 0
Gyorae 0.06 0.38 0.32 0.23 0 0.01
Haengweon 0.02 0.42 0.24 0.32 0 0
Hamo 0.09 0.84 0.02 0.03 0 0.03
Hangyeong 0.01 0.14 0.57 0.26 0 0.01
Hanrim 0.12 0.47 0.27 0.13 0 0.01
Haweon 0.06 0.83 0.07 0.04 0 0.01
Heugag 0 0 0.95 0.04 0 0
Ido 0.28 0.52 0.09 0.08 0 0.02
Jeju 0.03 0.36 0.29 0.31 0 0.01
Jeogag 0 0.01 0.94 0.06 0 0
Jeongbang 0.07 0.83 0.06 0.04 0 0.01
Jocheon 0.18 0.7 0.05 0.03 0 0.03
Jungeom 0.08 0.74 0.08 0.1 0 0.01
Jungmun 0.03 0.38 0.31 0.26 0 0.02
Miag 0.01 0.14 0.5 0.34 0 0.01
Minag 0.01 0.19 0.42 0.37 0 0.01
Mureung 0.09 0.82 0.04 0.02 0 0.02
Nagcheon 0.21 0.67 0.06 0.04 0 0.01
Namweon 0.07 %5 (Ol 0.28 0 0.01
Nogsan 0.01 0.16 0.45 0.38 0 0
Nongo 0 0.01 0.93 0.05 0 0
Noro 0 0.01 0.96 0.03 0 0
Ora 0.06 0.59 0.16 0.18 0 0.01
Pyeongdae 0.01 0.1 0.36 0) 2 0 0.01
Pyoseon 0 0.21 0.16 0.62 0 0
Sara 0.16 0.77 0.03 0.02 0 0.02
Sineom 0.03 0.61 0.09 0.27 0 0
Songag 0.03 0.32 0.42 0.22 0 0.01
Songdang 0.02 0.34 0.26 0.36 0 0.01
Topyeong 0.04 0.56 0.12 0.28 0 0.01
Tosan 0 0.03 0.93 0.03 0 0
Wuimi 0.03 0.61 0.14 0.21 0 0
Yongheung 0.13 0.73 0.06 0.06 0 0.02
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Table 30. Representative values of each factors for every soil series.

1 . Elevation Codi Temp. Rain Slope EleDiff distfpeak TWI geo— land
SO SEHES ) (m) (C) (@mm) ) (m (m) logy aspect anduse
Ara 160 4,156 14.8 1,643 2.9 18.5 18,568 12.6 APB Northwest Agriculture
Donggui 78 2,303 15 1,432 2.2 16 16,521 12.7 PAB Northwest Agriculture
Donghong 96 3,026 15.1 1,474 2.1 15 19,809 12.6 PAB Northwest Agriculture
Euigui 127 3,236 15 1,894 2.7 17.3 18,955 12.7 FB Southeast Agriculture
Gamsan 200 4,175 14.2 1,826 4.3 30.6 17,420 11.2 FB South Agriculture
Gangjeong 35 1,860 14.2 1,078 1.1 9.8 27,120 13.4 FOB Southwest Agriculture
Gapa 25 1,016 14.5 1,358 1.2 8.6 30,677 13.2 SD Northwest Agriculture
Geumag 220 5,422 14.1 1,997 5.1 32.4 23,579 10.9 C Northwest Forest
Gimyeong 144 5,109 14.5 1,900 1.8 .3.3¢ 27,546 1.5 §FOB East Pasture
Gueom 54 2,185 14.9 1,310 1.7 11.4 22,889 12.7 FOB Northwest Agriculture
Gujwa 93 3,237 14.9 1,600 1.7 11.8 26,143 12.7 FOB Northwest Agriculture
Gunsan 1,055 11,208 8.8 3,428 11.9 83.7 5,240 10.4 FB Northwest Forest
Gyorae 201 5,247 14.3 1,781 4.3 29.2 19,928 11.4 C Northwest Agriculture
Haengweon 212 5,924 14.3 2,048 2.8 19.5 20,422 12.5 APB Northwest Agriculture
Hamo 27 1,093 15.1 1,130 1.2 5.3 28,522 13.3 SSF Southeast Agriculture
Hangyeong 546 9,040 12.3 2,114 5.3 39.2 10,136 11.8 FB Northwest Forest
Hanrim 244 4,645 145 2,091 4.3 29.4 11,901 11.7 FB Southeast Agriculture
Haweon 54 3,123 15.2 1,193 1.4 8.7 27,704 12.9 FOB West Agriculture
Heugag 902 10,597 10.2 3,354 8.8 55.9 6,211 11.6 FB South Forest
Ido 72 2,057 14.8 1,560 2.1 17 17,242 12.6 PAB Northwest Agriculture
Jeju 328 6,744 13.7 2,010 4.1 27 13,674 12.3 FB Northwest Agriculture
Jeogag 854 11,702 10.4 3,306 8.5 57.6 8,370 10.4 C Northwest Forest
Jeongbang 105 2,369 15.3 1,813 2.7 17.8 16,684 12.7 FB South Agriculture
Jocheon 29 1,181 14.7 1,204 1.2 10.9 25,499 12.9 FOB Northwest Agriculture
Jungeom 100 2,800 14.9 1,697 2.1 14.1 22,352 12.6 FOB Southeast Agriculture
Jungmun 270 5,631 14.2 1,810 3.8 23.8 16,337 12.2 PAB South Agriculture
Miag 357 9,324 13.4 2,165 3 34.1 20,891 10.7 C Northwest Forest
Minag 274 6,946 14.1 2,131 3.1 20.7 19,110 12.2 APB Southeast Forest
Mureung 46 2,743 158 1,167 1.1 8.2 28,617 13 FOB Southwest Agriculture
Namweon 158 5,941 14.4 1,952 2.1 16.5 23,671 12.5 FOB Southeast Agriculture
Nogsan 304 8,799 13.6 2,253 4.8 30.8 20,106 11.1 C Northwest Forest
Nongo 815 11,119 10.7 3,178 6.1 42.6 8,486 11.2 FB South Forest
Noro 755 11,505 118301 6T 41 9,293 11.7 FB East Forest
Ora 202 4,723 14.5 1,736 3.3 22.5 16,802 12.2 FB Northwest Agriculture
Pyeongdae 378 10,484 13.3 2,384 3 21.7 16,211 12.4 PFB East Pasture
Pyoseon 235 8,087 14 1,982 3.8 29.3 25,998 11.5 APB Northeast Pasture
Sara 56 1,762 15.2 1,235 1.9 12.9 19,392 12.7 PAB Northwest Agriculture
Sineom 112 3,927 14.7 1,843 1.8 12.7 27,120 12.7 FOB Southeast Agriculture
Songag 234 5,248 14.2 1,855 4.8 32.9 19,108 11.2 C Northwest Forest
Songdang 328 8,180 13.5 1,998 3.5 26.9 21,133 12.2 APB Northeast Pasture
Topyeong 138 5,645 14.6 1,885 1.8 15.9 26,368 12.6 FOB East Agriculture
Tosan 874 11,214 10.3 3,532 8.9 56.6 6,097 114 FB Southeast Forest
Wuimi 179 4,998 144 1917 24 17.7 21,354 12.5 APB Southeast Agriculture
Yongheung 64 1,893 15 1,373 2.1 15.8 20,696 12.5 FOB South Agriculture
E 312 AFE AR 2 EFBEE 9 3 1048 FEF] 3
gHt #7909 gES 4 W oSshs EgEe FFEE e 3
ojtt, 190l @& FELS 33.7%°11, 39 el AL FES 62%, 559
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Table 31. Probabilities of correct prediction for soil series using

environmental factors in Jeju Island.

0l dst In3rd In5th In 10th| Soil series 1lst 1In3rd In 5th In 10th
series

Ara 15 20 50 90 Jeongbang 38 72 85 90
Donggui 45 80 85 85 Jocheon 40 60 60 80
Donghong 5 45 60 75 Jungeom 15 20 50 90
Euigui 38 72 85 90 Jungmun 38 66 71 100
Gamsan 46 79 86 108 Miag 38 66 71 100
Gangjeong 45 80 85 85 Minag 30 62 76 92
Gapa 60 70 80 90 Mureung 5 45 60 75
Geumag 28 70 88 95 Namweon 38 72 85 90
Gimyeong 30 50 70 80 Nogsan 38 66 71 100
Gueom 30 62 76 92 Nongo 10 70 100 100
Gujwa 45 60 70 90 Noro 38 66 71 100
Gunsan 45 60 70 90 Ora 10 20 20 70
Gyorae 30 62 76 92 Pyeongdae 30 62 76 92
Haengweon 28 70 88 95 Pyoseon 38 72 85 90
Hamo 50 70 80 90 Sara 22 33 44 67
Hangyeong 70 80 80 100 Sineom 28 70 88 95
Hanrim 38 66 71 100 Songag 38 66 71 100
Haweon 40 70 80 90 Songdang 38 72 85 90
Heugag 35 75 90 95 Topyeong 38 72 85 90
Ido 30 62 76 92 Tosan 35 75 90 95
Jeju 38 66 71 100 Wuimi 28 70 88 95
Jeogag 38 66 71 100 Yongheung 20 20 30 60
Mean 33.7 62 73.9 90.6

g aQlo] WEHNS wl Bkl ofwr W A xAFeh7] flske 19
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Predicted Points

Figure 50. Predicted points for soil series and regions divided by direction

and elevation.

_94_

Collection @ jeju



Table 32. Expected soil

algorithm with environmental factors of each points.

series with direction and Elevation using

direction Elevation Ist 2nd 3rd 4th 5th
East 0~100m Sineom Euigui Namweon Jungeom  Gimyeong
East 0~100m Euigui Namweon Gamsan Jeongbang Jungeom
East 0~100m Euigui Jungeom Gamsan Namweon Jeongbang
East 0~100m Sineom Gujwa  Topyeong Jungeom Namweon
East 0~100m Jungeom Geumag Gujwa Euigui Sineom
East 0~100m Geumag Songag Gyorae Gamsan Nogsan
East 0~100m  Donghong Jungeom Gujwa Gamsan Yongheung
East 0~100m Sineom Gujwa  Topyeong Jungeom  Gimyeong
East 0~100m Gujwa Jungeom  Donghong Yongheung Ido
East 0~100m Gamsan Jungeom  Donghong Euigui Gyorae
East 0~100m Gujwa  Donghong Jungeom Gamsan Yongheung
East 0~100m  Donghong Jungeom Yongheung Gueom  Gangjeong
East 100~200m Haengweon Minag Wuimi Songdang Namweon
East 100~200m Namweon  Gimyeong Topyeong Sineom Wuimi
East 100~200m Geumag Nogsan Miag Songag Gyorae
East 100~200m Namweon Topyeong Wuimi Gimyeong Haengweon
East 100~200m Geumag Songag Gyorae Gamsan Namweon
East 100~200m Geumag Namweon Gimyeong Topyeong Songag
East 100~200m Namweon Topyeong  Gimyeong Gamsan Geumag
East 100~200m Pyoseon Topyeong Namweon  Gimyeong Wuimi
East 100~200m  Namweon Topyeong Wuimi  Gimyeong Gamsan
East 200~400m Songdang Minag Nogsan Pyeongdae Gamsan
East 200~400m Pyoseon Minag Songdang Haengweon Namweon
East 200~400m Pyeongdae Songdang  Namweon Nogsan Wuimi
East 200~400m Nogsan Pyeongdae Miag Songdang Minag
East 200~400m Pyeongdae Namweon Songdang Wuimi Jungeom
East 200~400m Namweon Songdang Wuimi Jungeom  Topyeong
East 200~400m Namweon  Topyeong Wuimi Jungeom Euigui
East 200~400m Nogsan Miag Geumag Pyoseon Songag
East 200~400m Miag Songdang Nogsan Minag Songag
East 200~400m Songdang Minag Pyoseon Namweon Wuimi
East 200~400m Pyoseon Namweon Songdang Wuimi Haengweon
East 200~400m Pyoseon Songdang Namweon Minag  Topyeong
East 200~400m Pyoseon Songdang  Namweon Wuimi Haengweon
East 400~800m Noro Nongo Tosan Jeogag Heugag
East 400~800m Noro Hangyeong Nongo Pyeongdae Jeogag
East 400~800m Pyeongdae Songdang Nogsan Minag Namweon
East 400~800m Gunsan Tosan Heugag Jeogag Noro
East 400~800m Noro Nongo Jeogag Gunsan Heugag
East 400~800m Nogsan Pyeongdae Jeogag Miag Noro
East 400~800m Pyeongdae Songdang Namweon Wuimi Minag
East 400~800m Pyeongdae Namweon Songdang Wuimi Jungeom
East 800~1,200m Gunsan Tosan Heugag Nongo Jeogag
East 800~1,200m Tosan Jeogag Gunsan Nongo Heugag
East 1200m ©]4+ Gunsan Tosan Heugag Jeogag Nongo
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Table 32. Continued.

direction Elevation Ist 2nd 3rd 4th 5th
West 0~100m Gangjeong Mureung Haweon Jocheon Gueom
West 0~100m Gangjeong Mureung Haweon Jocheon Gueom
West 0~100m Gujwa Haweon Donghong Gueom Mureung
West 0~100m Songag Geumag Gyorae Nogsan Gamsan
West 0~100m Mureung Haweon Gangjeong Gueom Gujwa
West 0~100m Haweon Mureung Gujwa Gueom Songag
West 0~100m Gangjeong Jocheon Gueom Mureung Yongheung
West 0~100m Haweon Mureung Gujwa Gueom  Gangjeong
West 0~100m Gamsan  Donghong Gyorae Songag Ora
West 0~100m Jocheon  Gangjeong Gueom Gujwa Gapa
West 100~200m  Namweon Topyeong  Gimyeong Gujwa Wuimi
West 100~200m Gyorae Euigui  Namweon  Donghong Songag
West 100~200m  Donghong Gujwa Gamsan Jungeom Songag
West 200~400m Gyorae Gamsan Ora Namweon Songdang
West 200~400m Nogsan Songag Miag Gyorae Geumag
West 200~400m Gyorae Songag Jungmun Minag Haengweon
West 200~400m Nogsan Songag Miag Gyorae Songdang
West 200~400m Gamsan Songag Gyorae Geumag Ora
West 200~400m Songag Gyorae Nogsan Geumag Minag
West 200~400m Nogsan Miag Songag Hangyeong Pyeongdae
West 400~800m Pyeongdae Songdang Miag Namweon Minag
West 400~800m Hangyeong Nogsan Gunsan Songdang Miag
West 400~800m Pyeongdae Songdang Nogsan Miag Hangyeong
West 400~800m Hangyeong Jeogag Pyeongdae Nogsan Noro
West 400~800m Gunsan Jeogag Noro Nongo Hangyeong
West 400~800m Noro Nongo Jeogag Hangyeong Gunsan
West 800~1,200m Jeogag Gunsan Heugag Noro Tosan
West 800~1,200m Jeogag Gunsan Nongo Heugag Noro
West 800~1,200m Tosan Gunsan Heugag Jeogag Noro
West 800~1,200m Gunsan Tosan Heugag Jeogag Nongo
West 1,200m ©]%+ Gunsan Heugag Jeogag Tosan Nongo
West 1,200m ©]%+ Gunsan Tosan Jeogag Heugag Nongo
West 1,200m ©]4+ Gunsan Tosan Jeogag Heugag Nongo
South 0~100m Gamsan Songag Geumag Gyorae Hanrim
South 0~100m Euigui Jungeom Jeongbang Namweon Gujwa
South 0~100m Euigui Jungeom Jeongbang Gamsan  Namweon
South 100~ 200m Euigui Gamsan Jeongbang Jungeom Hanrim
South 100~200m Euigui Jeongbang Wuimi Jungeom Namweon
South 100~200m Euigui Hanrim Wuimi Haengweon Namweon
South 100~200m Jeongbang Euigui Jungeom Hanrim Wuimi
South 200~400m Hanrim Gamsan Euigui Songag Gyorae
South 200~400m Hanrim Jungmun Jeju Minag Haengweon
South 200~400m Hanrim Songag Gamsan Geumag Jeju
South 400~ 800m Nongo Heugag Hangyeong Gunsan Noro
South 400~800m Hanrim Songag Gamsan Geumag Jeju
South 400~ 800m Gunsan Heugag Tosan Nongo Jeogag
South 400~800m Gunsan Hangyeong Heugag Tosan Jeogag
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Table 32. Continued.

direction Elevation Ist 2nd 3rd 4th 5th
South 800~1,200m Gunsan Heugag Tosan Jeogag Nongo
South 800~1,200m Gunsan Tosan Heugag Jeogag Nongo
South 1,200m ©]4+ Gunsan Heugag Tosan Jeogag Nongo
South 1,200m ©]%+ Gunsan Tosan Heugag Jeogag Nongo
South 1,200m ] Gunsan Tosan Jeogag Heugag Nongo
South 1,200m ©]%+ Gunsan Tosan Jeogag Heugag Nongo
South 1,200m ©]%+ Gunsan Tosan Heugag Jeogag Nongo
North 0~100m Donggui  Donghong Jeongbang Ido Gamsan
North 0~100m Ido Donggui  Donghong Sara Yongheung
North 0~100m Sara Donggui  Donghong Ido Yongheung
North 0~100m  Donghong Donggui Jeongbang Ido Jungeom
North 0~100m  Donghong Jeongbang Euigui Ora Gamsan
North 0~100m Yongheung Jungeom Gueom Jocheon  Donghong
North 0~100m Yongheung Ido Jeongbang Jungeom Donggui
North 100~200m Donghong Ara Ora Donggui Jeongbang
North 100~ 200m Ara Ora Gamsan Gyorae Songag
North 100~200m Jungeom Jeongbang Euigui Donghong Ara
North 200~400m Jeju Songag Jungmun Gyorae Geumag
North 200~400m Jeju Songdang Hangyeong Pyeongdae Jungmun
North 200~400m Ora Jungmun Hanrim Gyorae Gamsan
North 200~400m Songag Geumag Gyorae Gamsan Nogsan
North 200~400m Jeju Jungmun Songag Songdang Gyorae
North 400~800m Hangyeong Nongo Noro Nogsan Jeogag
North 400~800m Hangyeong Jeju Songdang Hanrim Songag
North 400~800m Hangyeong Jeju Songdang Miag Hanrim
North 400~800m Hangyeong Nogsan Songdang Jeogag Miag
North 800~1,200m Gunsan Tosan Heugag Jeogag Nongo
North 800~1,200m Gunsan Tosan Heugag Jeogag Nongo
North 800~1,200m Gunsan Tosan Jeogag Heugag Nongo
North 800~1,200m Gunsan Tosan Heugag Jeogag Nongo
North 1,200m ©]%+ Gunsan Tosan Jeogag Heugag Nongo
North 1,200m ©]%+ Gunsan Tosan Jeogag Heugag Nongo
North 1,200m ©]4+ Gunsan Tosan Heugag Jeogag Nongo
3 EFEe A4S dudFel 9% AFE EPE BE 57
I8 51+ AFE A AYE 270m X 270m AAR E&sta, 7 A=A

o AFRE g Euolw ¥
2 199 AAE w}e} o] A A
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Figure 51. Estimated soil order drawn by results of soil estimation
algorithm from inputs of environmental factors at every 270m X

270m grid point on Jeju Island.
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Soil Classification

I Affisols

Il Eutrudepts
Il Fulvudands
I Hapludalfs
Il Hapludands
Il Hapludults
I Melanudands
Il Udifluvents
I Udipsamments
Il Udorthents
0 Ultisols

Figure 52. Estimated soil types drawn by results of soil estimation
algorithm from inputs of environmental factors at every 270m X

270m grid point on Jeju Island.

Figure 53. Estimated soil series drawn by results of soil estimation
algorithm from inputs of environmental factors at every 270m X
270m grid point on Jeju Island.

- 100 -

Collection @ jeju



—_ -
o4 R R om o W
A mzﬁ%1oﬁwwmﬂo%ﬂ W oo W W A )
2% 8 s S LR o ® w88 T g & N Ho T
R N ) = o sy R Tee i B g’
0 B,Hflﬂ <R 1 &oﬂlot“ H]IM n_uAlMHT R~ m_nm_rl
S % oo oar oy DTw o as 8 T G
SR - T el B B P« = N " S N T
B A R R DL i AL
weosom oA g ﬂ%w%ur&WHHWmMﬂ Lo WL a oy
g T o P iﬁmﬂﬁmﬂﬂ}#myga w8
Wi o = = ‘Ul Ko v:.o < 0 = LE»O d” 1;.._ H;l E‘.* X éH o7 o
2om gy oo B oy Mo dyoow o C IR el gl o LR
%mauz@__&gﬁﬂ%1ﬂmoggaoﬂelxﬁ_aJ BR e
T = et I Ko = T 2 o w9 o7 X T
M T I —_ SRR N N o 00 \W Gl KH o .M ol
oﬂﬁ % i W N g mﬁ o o S eked”) wﬁ mm H X wi o
4E%mﬁ%ﬁqﬂ5%ﬂ,,Haiﬁm%}rm@%m_wa
hoégzoovu%ﬁiwﬁ%zﬂov%m,ﬂzww o & =
TR o= o oy WX e %0 o B T o T ST o R A
mrﬂn6ﬂm qonmﬂmhvilwﬁi Eﬂfw&.% p 5 % o M oT O
~ o T
o%ﬂmﬂ#_sS.E_ﬁﬂmur%%%w1ﬁaﬁ$mowﬂﬁ
of 70 afo oy < — 2 0 <
2 ® O B owe RO s o W 3 sl of T
o B 2w o oo B 4% oy %,mb%%ﬂdd,orﬂ
T =R L - Rt A TR
%oEEé%ﬂ%@aﬁﬁﬁoﬁh/%.mﬁ%m oo XOMT
B g s x BN s T Ty - IERRIN
o M4 T T a X W om oot g e g K ol R
i S M oT oo p Noom v <A E o § P e T = & G
%mu“.uﬁoﬂﬂxﬁﬂ@si,H,MH@AHWOEME,i
%%wﬁﬂaazkﬂoavgﬂgura1m%ﬂﬂw@%%wi
M o m ‘.lv_mw._ Wi _zrl ‘ZﬂIT mvi .H_T._ ﬂ J‘O.ﬂl_l L OM m ‘&A : mp D_.E ‘WM ML ol ,.;L WAFL ‘W %,Ol
. ™ 1 =5 X 3 R o o B XN 2 M mo o %o
ﬁomqhm]@Ef_;jowjuMof;%gwxmw
ﬂmo.S,oooTO# L o B = Ay 2 AT
= B ol 9 %Eﬂur%ﬁoA 7M@x@1ﬂw%m¢m5
< o] o Y ~ JF - W T mW % 0 1A o ek =
TN oW N TN Y R o

- 101 -

Collection @ jeju



-
.

sef 3

S

Bo) A Aol 9
379 FEe]

Al A
A

[e)

=

A 55.8%,

R4

el
bol EopR1EY

1 4

A

o

i

o

ZAbE A el o

.

(F4E Del 9
2

84.4%=

9’)\

s

el 9

=«
1.58% % Q9lo] H|
1) e sAATFE 0.72%

h'

ge

TR S (

ik S
Els

el ¢

ol

ol

Ea T
T

A

a

FAE 2044

)
{F

A7

A

X
=

o, FAE 3(

7o)
<K

of o

6]—%]:

=

[¢]

61:0] ﬂX] %—%—q— Al,+%Fe,

sfel

o

of H]
AA Wole] 38%

0

|
L

K

=7
L

5

=
™

3}) B}

3

}1\1_

il Y ]

9]

I oge] FAR 29 3FAAFTE 0.62011 FAAE 19 3

FAAF7E 0.32%

(7]

SEERIEEARE = SR

Ahe

= B

S 7tell= @l

o

;OU

8

44
77}

L

T

8

15 g3Ho 24

=

7h el vzt AV E
e

o

=)

o]
’ =

of #d= o]

[¢]

feig=3s

]—, Al,+ 1/2Feo =]

u
A

Fod el 74A A 2E A

S

oy

A
=
a

o]

A

al

A< ol

L —

T

8l

19 tF. Andisols

S

2%° A
Andisols® #3355

PN
T

==
LN

F71

fo13
h=

WA o] AndisolsZ #7F=

o

tel F23k Al +%Fe,9

°

HS vwd A3 ordinary Kriging®] A
A Andisols® #7F%7] ¢

Q
2

3
=

B
aH

Andisols tj
715 10%) 2 AA

=

.

- 102 -

Fulvudands/Melanudands$} T

s
a

Collection @ jeju

o A]

==
5



So] o A AR

a4

o

, sE, T3E, offkE, THE, AFE, 28

‘_Iﬂ_ﬂ

50cm A& 15T

s

o %%

OO]:

z B

ek thgo.

af

o
ar

a

B
g

JAog AF

Ll %

il

a4 A

o], H]Andisols®| A thermic?l A4 (X]9 1), Fulvudands Y Melanudands

H A thermicq! A9 (X9 2), Fulvudands,

2% 5 9o

7} o}l Andisolso] <

3), Fulvudands,

4),

12 A thermicl #9 (X

0

Melanudands©]

A (A4 Fulvudands,

oMM mesice

P
T8

o
i ey

Melanudands®©]

5)

[eX]
s

g 4 QoA mesicdl A4 (A

Ay
fn

Melanudands”} ©}d Andisols©]

b= 2ol gl Aol

S

3

fo] Eopg of

b 4749 Aqow &8

S

%
™

44

o
=)

[¢)

dito m e e

%

o

EOr o 270m X 270me A=A}

22!

ol

o

%

8 o, 74%7} 5% ool 71Ee B

A, 62%7F 3%

S

2HE 33%7F 43

B

el

oF
o)

Ne

(

(AFeh) ¢

), &%

N

)

HE7F= 7FHA wWol

Oo% 3

2~
LA

- 103 -

Collection @ jeju



=13
=

&

5

s et7te]l Alfisolsell A

-
R

X Fel7tE Entisols©]
o] A

-

R

W A3} vl Andisols #| & oA
oA WA Alfisolse] e}

B

B E7F oA A Ultisols, Andisols® +=° 2 yYE

B
file)
o7
a

e

—_

0
KT

-

s
e

ojn
3

ofny
e

i

ol

ol

Zoltt. gko o] oA AY|E A

=

foi3

o

A3 wek Fulvudands 9 Melanudandse A48 5

8

A7l wep ARF7} = ofof

4] 8] Andisols EF2]

=
T

Rolaha o AL,

i

- 104 -

Collection @ jeju



=

L —

R

§20% s

111 Qo1 Andisols® 73
;‘<

J|

HA &

oF
o)

&

il

5]..©
e

B
g

i

1

0

ATE =

T

L

‘ot o] Aol A

o

B
g

g

44, A3

= 719,

—~
fite)
<
0

pzel

T

7A
Mo
Nfo

g 77}
LHERY

3

[e)

=

rebare)
A1

°
pul

[e)

i

o A

=

A EGEVE HE AEE &

T

R

ole] 52%%} Al,+%Fe, ¥eol 37%
A 27l A

o
fils}

Abs
3

=
1oy Al,+Y%Fe,
s©°] Andisols¥}

o

8

o

J A © 2 ordinary Kriging® o]
LRl

A

d

| —

R

o] H] ol A]

£
g

I

K 5o

[eX]
3

Andisols®] ofd A

Hapludands$} Melanudands

o]

- 105 -

Collection @ jeju

/Fulvudands ¢F #] <9



(o2
o

A

A

S
pas

bof AFE

°©

7F ATk Al A Y] TEs g

=
)

A Bl

2 =% A7} AER Andisols©]

Zo}r o] Andisols¢l Ao tf

Y

Ay
fn

)=] =]
Fo] EokE:

T

il

12131, Andisols

o

e
T

olg

Andisols®] o}d #]

)
=

t A3} Andisols

Q9

1§

g5

A
o] opd 2| e % Ultisols¥} Alfisols®] ¥ ¥Z3}

Al,+%Fe,, E%H71%, A

=k
A
=
=

)

B

ol
)

=
Nm

.zrl

AT 24 AAl, e

2y

o %
A2 5 old9 AN ARHA 2k wHow A

3

EX
=

Oo]:

Az el A, E

=
TE

A A%, Andisols, AlFE ESF

- 106 -

)

Collection @ jeju



Y
K
4
%

Allen, R., L. Pereira, D. Raes, and M. Smith. 1998. Crop
evapotranspiration. Guidelines for computing crop water
requirements. FAO Irrigation and Drainage Paper (FAO).

Bandyopadhyay, A., A. Bhadra, N.S. Raghuwanshi, and R. Singh. 2008.
Estimation of monthly solar radiation from measured air temperature
extremes. Agricultural and Forest Meteorology 148:1707—=1718.

Bishop, T.F.A., and A.B. McBratney. 2001. A comparison of prediction
methods for the creation of field—extent soil property maps.
Geoderma 103:149—-160.

Boul, S.W., R.J. Southhard, R.C. Graham, and P.A. McDaniel. 2003. Soil
genesis and classification. 5th ed. Iowa State Press.

Carr, F., A.B. McBratney, T. Mayr, and L. Montanarella. 2007. Digital
soil assessments: Beyond DSM. Geoderma 142:69—79.

Chae, S.S., and D.T. Lee. 1972. Studies on the genesis and classification
of volcanic black soil in Chejudo. Res. Rep. Office Rural Devel
14:27-38.

Ciollaro, G., and N. Romano. 1995. Spatial variability of the hydraulic
properties of a volcanic soil. Geoderma 65:263—282.

Cox, P.G. 1996. Some issues in the design of agricultural decision
support systems. Agricultural Systems 52:355—=381.

Dahlgren, R.A., J.L. Boettinger, G.L. Huntington, and R.G. Amundson.
1997. Soil development along an elevational transect in the western
Sierra Nevada, California. Geoderma 78:207—236.

Ettema, C., and D. Wardle. 2002. Spatial soil ecology. Trends in Ecology
& Evolution 17:177—-183.

- 107 -

Collection @ jeju



Ferrer Juli, M., T. Estrela Monreal, A. Schez del Corral Jimez, and
E.Garc Meldez. 2004. Constructing a saturated hydraulic conductivity
map of Spain using pedotransfer functions and spatial prediction.
Geoderma 123:257—=277.

Grace, P., J. Ladd, G. Robertson, and S. Gage. 2006. SOCRATES a
simple model for predicting long—term changes in soil organic carbon
in  terrestrial ecosystems. Soil Biology and Biochemistry
38:1172—-1176.

Gritzner, M., W. Marcus, R. Aspinall, and S. Custer. 2001. Assessing
landslide potential using GIS, soil wetness modeling and topographic
attributes, Payette River, Idaho. Geomorphology 37:149—165.

Han, G.H. 2009. Contamination source assessment of groundwater nitrate
in a complex terrain. Korean Journal of Soil Science and Fertilizers
42:14-20.

Heuvelink, G.B.M., and R. Webster. 2001. Modelling soil variation: past,
present, and future. Geoderma 100:269—301.

Hong, S.D., C.S. Lee, and S.W. Hwang. 2009. Soil fertility. Korean
Journal of Soil Science and Fertilizer 42:178—-194.

Hupet, F., and M. Vanclooster. 2004. Sampling strategies to estimate
field areal evapotranspiration fluxes with a soil water balance
approach. Journal of Hydrology 292:262—280.

Hyun H.N., S.W. Hyun, and H.C. Lim. 1997. Fertilization status and
issues on Cheju Province.

Inoue, K. 1986. Chemical properties. in Ando soil in Japan. Kyushu
University Press. pp 69—98

JARES. 2000. Colligative report of movements for revitalizing soils. pp
65—72.

Johnston, K., J. Ver Hoef, K. Krivoruchko, and N. Lucas. 2001. Using

ArcGIS geostatistical analyst Esri New York.
- 108 -

Collection @ jeju



Ko D.C., Y.J. Kim, and K.H. Park. 2005. Characteristics of pollution and
mixing of underground water using environmental tracer in Jeju
Island. in Jeju water and its property:45—81.

Kvn, S.H., L.E. Haugen, and T. Bresen. 2007. Variability in topsoil
texture and carbon content within soil map units and its implications
in predicting soil water content for optimum workability. Soil and
Tillage Research 95:332—347.

Legendre, P. 1993. Spatial autocorrelation: trouble or new paradigm
Ecology 74:1659—-1673.

Lim H.C., HN. Hyun, and J.H. Kim. 2001. Research for improvement of
soil environment and factors of abnormal leaf falling on citrus
orchards. pp 10—55.

McBratney, A.B., B. Minasny, S.R. Cattle, and R.W. Vervoort. 2002.
From pedotransfer functions to soil inference systems. Geoderma
109:41-73.

McBratney, A.B., M.L. Mendon Santos, and B. Minasny. 2003. On digital
soil mapping. Geoderma 117:3—52.

McKenzie, N.J., and P.J. Ryan. 1999. Spatial prediction of soil properties
using environmental correlation. Geoderma 89:67—94.

Minasny, B., A.B. McBratney, and S.a. Salvador—Blanes. 2008.
Quantitative models for pedogenesis — A review. Geoderma
144:140—-157.

Moon, K.H., H.C. Lim, and H.N. Hyun. 2008. Distribution of soil series in
Jeju Island by proximity and altitude. Korean Journal of Soil Science
and Fertilizer 40(3):221—-228.

Moon, K.H., H.C. Lim, and H.N. Hyun. 2008. Regional soil distribution in
Jeju Island by climatic factors. Korean Journal of Soil Science and
Fertilizer 42(5):347—353.

Moore I.D., P.E. Gessler, G.A.Nielsen, and G.A. Peterson. Soil attribute

- 109 -

Collection @ jeju



prediction using terrain analysis. Soil Sci Soc Am J 57:443—452.

NIAST, RDA. 1976. Detailed soil map.

NIAST, RDA. 1983. Soils in Korea. soil survey report no. 1.

NIAST, RDA. 1992. Soils in Korea(revised). soil survey report no. 13.

NIAST, RDA. 2000. Analysis methods for soil and plant material.
ppl04—107.

NIAST, RDA. 2000. Taxonomical classification of Korean soils. pp
800—809.

NRCS, USDA. 2003. Soil survey laboratory methods manual. soil survey
investigation report no. 42 ver. 4.0.

Odeha, 1.0.A., A.B. McBratney, and D.J. Chittleborough. 1994. Spatial
prediction of soil properties from landform attributes derived from a
digital elevation model. Geoderma 63:197—214.

Parfitt, R.L., M. Russell, and G.E. Orbell. 1983. Weathering sequence of
soils from volcanic ash involving allophane and halloysite, New
Zealand. Geoderma 29:41—-57.

Park C.S., K.T. Eom, and J.Y. Kim. 1984a. Variance analysis of Jejudo
soils by soil color classification. Korean Journal of Soil Science and
Fertilizer 17:141—146.

Park C.S., K.T. Eom, and K.B. Min. 1984b. Variance analysis of soil
characteristics on lava plane. Korean Journal of Soil Science and
Fertilizer 17:343—348.

Park C.S., K. T. Eom, S.J. Jeong, and S.J. Jo. 1985. Variance analysis of
soil characteristics on mountainous area. Korean Journal of Soil
Science and Fertilizer 18:128—-133.

Park, C.S., J.J. Kim, and S.J. Cho. 1984a. Analysis of spatial variability
for particle size distribution fo field soils 1. variogram. Korean
Journal of Soil Science and Fertilizer 17:212—-217.

Park, C.S., JJ. Kim, and S.J. Cho. 1984b. Analysis of spatial variability

- 110 -

Collection @ jeju



for particle size distribution fo field soils 2. fitting variogram models
and Kriging. Korean Journal of Soil Science and Fertilizer
17:319—-324.

Park, C.S., L.Y. Kim, and S.J. Cho. 1985. Classification of volcanic ash
soils and contribution of organic matter and clay to cation exchange
capacity. Korean Journal of Soil Science and Fertilizer 18:161—168.

Rasmussen, C., and N.J. Tabor. 2007. Applying a Quantitative Pedogenic
Energy Model across a Range of Environmental Gradients. Soil Sci
Soc Am J 71:1719-1729.

Saigusa, M., and N. Matsuyama. 1998. Distribution of allophanic andosols
and non—allophanic andosols in Japan. Tohoku Journal of Agricultural
Research. 48(3—-4):75—83.

Shin, J.S. 1978. Composition and genesis of volcanic ash soils derived
from basaltic materials in Jeju Island(Korea). Ph.D. Thesis. State
Univ. of Ghent. Belgium.

Shoji, S., M. Nanzyo, and R. Dahlgren. 1993. Volcanic ash soils: genesis,
properties, and utilization Elsevier Science.

Séik, AK., and P. Aagard. 2003. Spatial variability of a solid porous
framework with regard to chemical and physical properties.
Geoderma 113:47—-76.

Soil Survey Staff, USDA. 2006. Keys to soil taxonomy.

Song K.C. 1989. Andic properties in major soils in Cheju Island. in Ph.D
thesis. Seoul National University.

Song K.C. 1997. Distribution and forming condition of allophane in Jeju
Island soils. Mineral and Industry. 10(2):14-23.

Song K.C., B.K. Hyun, K.H. Moon, S.J. Jeon, and H.C. Lim. 2009.
Taxonomical classification of Yongdang series. Korean Journal of Soil
Science and Fertilizer 42(5):392—397.

Song K.C., B.K. Hyun, Y.K. Sonn, H.C. Lim, and S.C. Lee. 2009.

- 111 -

Collection @ jeju



Taxonomical classification of Namweon series, black volcanic ash
soil. Korean Journal of Soil Science and Fertilizer 42(5):384—391.

Song K.C., S.J. Jeong, B.K. Hyun, Y.K. Sonn, and H.K. Kwak. 2005.
Characteristics and classification system in Korean soils. in
Achievement and development plan of soil survey in Korea. pp
35—107.

Song K.C., S.J. Jung, B.K. Hyun, Y.K. Sonn, Y.S. Jang, C.W. Park, S.Y.
Hong, Y.H. Kim, and E.Y. Choi. 2008. Characteristics and
classification of Andisols in Jeju Island. pp 1—44.

Song Y.S., HK. Kwak, B.Y. Yeon, C.S. Lee, J.H. Yun, D.Y. Moon, and
S.C. Lee. 2002. Recommendation of optimum amount of fertilizer
nitrogen based on soil organic matter for Chinese cabbage and
cabbages in volcanic ash soils in Cheju Island. Korean Journal of Soil
Science and Fertilizer 35:105—111.

Song, K.C., and S.H. Yoo. 1994. Andic properties of major soils in Cheju
1sland III. Conditions for formations of allophane. Korean Journal of
Soil Science and Fertilizer 27:149—-157.

Sonn, Y.K., B.Y. Yeon, and C.K. Lee. 2002. Spatial Analysis of Soil
Characteristics in Rice Paddy Field. Research Report of NIAST.

S¢orensen, R., U. Zinko, and J. Seibert. 2006. On the calculation of the
topographic wetness index: evaluation of different methods based on
field observations. Hydrology and Earth System  Sciences
10:101-112.

Takahashi, T., R. Dahlgren, and P. van Susteren. 1993. Clay mineralogy
and chemistry of soils formed in volcanic materials in the xeric
moisture regime of northern California. Geoderma 59:131—150.

Ugolini, F., and R. Dahlgren. 2002. Soil development in volcanic
ash. Global Environmental Research 6:69—82.
Um K.T., Y.H. Joo, K.S. Lee, and Y.H. Shin. 1978. Research of soil

- 112 -

Collection @ jeju



characteristics for development plans of Cheju Province. Research
Report of Official Rural Development 19:1—18.

Vacca, A., P. Adamo, M. Pigna, and P. Violante. 2003. Genesis of
Tephra—derived Soils from the Roccamonfina Volcano, South Central
[taly. Soil Sci Soc Am J 67:198—-207.

Volobuyev, V.R. 1974. Main concepts of soil ecology. Geoderma
12:27-33.

Wada, K. 1986. Ando soils in Japan. Kyushu University Press. pp3—68.

Webster, R. 1994. The development of pedometrics. Geoderma 62:1—15.

White, R. 1997. Soil science: raising the profile. Australian Journal of
Soil Research 35:961—-978.

Woéten, J.HM., Y.A. Pachepsky, and W.J. Rawls. 2001. Pedotransfer
functions: bridging the gap between available basic soil data and
missing soil hydraulic characteristics. Journal of Hydrology
251:123-150.

WSO. 2001. Data of geologic columnar section on Jejudo (1970~ 2000).

Wu, C., J. Wu, Y. Luo, L. Zhang, and S.D. DeGloria. 2009. Spatial
Prediction of Soil Organic Matter Content Using Cokriging with
Remotely Sensed Data. Soil Sci Soc Am J 73:1202—1208.

Yoon, E.S., Y.T. Jung, Y.K. Sonn, S.Y. Hong, B.K. Hyun, G.S. Hyun, C.H.
Yoo, and K.Y. Jung. 2009. Soil survey, classification and
interpretation of Korea. Korean Journal of Soil Science and Fertilizer

42:5-217.

- 113 -

Collection @ jeju



29 3

WA o ATA

=
=

£2 A% A A9

PN
7 A

A=)
=

d

<

|

[=4
=0

<

ol

il

i
—

~NH

O

4
!
oW

3
X

4o

)

3 A

g7 dE

5|
pt

ZEA a1 =52 ARA

g N9

EN
==

E el thsko]

=
TE

;OHH
22|

ol
BIK

X

4o

N

=
"o

X

A A AL E] o A

=
o

olo

A7y s 2

U
—_

X

ol

3t

wokollA] ol <

,.__ﬂo
e

S7b sl

[}

i

g2l

7HA]

2 e =g

L]t
N

ojiy

2 ATAPIAE 2ALE =t Aol e 9kA

¥ 2 vt go] thin sh=A

{lo

)

b, A4 A

=

ol

gl
[y
H

.3H
it

el

N

§ sk o

9]

AE% Frtets)

22!
ol
mwm

3, BASA 7Y @

1=
=

ol

o
bl
i

T et FE ok

EeX
=

A el 5ol 71

H

A ol

o o] =Eg

N

8, AazA & Ae

70]- Oél

i
<H
™

—_
fite)

—_—

S
o

oy
R O

wm.o

Collection @ jeju



	서론
	Ⅰ. 토양특성의 예측 및 분포
	1. 서론
	1) 제주도의 토양 생성조건
	2) 제주도 토양의 분류
	3) 제주도 주요 토양특성의 예측 및 분포

	2. 재료 및 방법
	1) 토양시료의 채취 및 분석
	2) 환경요인의 추출
	3) 토양특성과 요인들 간 통계분석
	4) 토양특성지도의 작성

	3. 결과 및 고찰
	1) 조사지점의 토양특성
	2) 조사지점의 환경요인
	3) 설명변수의 축소를 위한 주성분의 선택
	4) 중회귀분석에 의한 토양유기물과 Al_(0)+½Fe_(0) 함량의 추정


	Ⅱ. 토양통의 분포와 지역구분
	1. 서론
	1) 토양특성지도의 제작 방법
	2) 지리통계에 의한 내삽
	3) 토양특성지도에 의한 토양통 지역 구분

	2. 재료 및 방법
	3. 결과 및 고찰
	1) 조사지점 유기물함량과 토양도의 활용
	2) 공간통계에 의한 토양유기물 지도
	3) Al_(0)+½Fe_(0),, 토양유기물, 토양온도지도와 토양통 분포
	4) 제주도 토양의 구분


	Ⅲ. 환경요인과 토양분포
	1. 서론
	2. 재료 및 방법
	1) 제주도 토양통의 특징 및 범위
	2) 공간자료의 작성
	(1) 해발고도
	(2) 기후요인
	(3) 지형요인
	(4) 지표지질요인
	(5) 토지이용요인

	3) 토양통 분포 분석 및 해석

	3. 결과 및 고찰
	1) 자료 분석결과
	(1) 토양통의 해발고도별 분포
	(2) 기후요인과 토양통
	(3) 지형요인과 토양통 분포
	(4) 지표지질과 토지이용

	2) 토양통의 분포예측 알고리즘
	3) 알고리즘에 의한 제주도 토양통 분포 특징


	종합 고찰
	적요
	참고문헌


