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Eddden 25 0l 9] &9
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Ede gdd d4a8d7e] Aegss B3 o)FodYg. EY
FAAZ AR = ol FH L2 Edo] s E wFoR
EY 74P (soil landscape)s T35, ESSHAONAE EYA
w EFEAG I AaaAe i e AEH o R ARkt
oF 2 Alke] 27] @AlA Jenny(1941)7F 71, *ﬁ%, A4,
2A, A 59 57HA A ejls AR ol B4 FY wE
502 EYPYAS 43 Simonson(1959)9] A+ 5& B3 &
A BESFAES Axe FH e F33 A (weathering front), 1|3l
w7 (drainage divides)E AAIZ gk 3249l Al 2 ¥l(system)
T8 Ado2A S A s E AT
o] wnlgto® Huggett(1975)= 7]¥ EJdd9=
A 2~"S o] FE {9(valley basin)® =84S 7Fx3}
S B2A Foe S B2 A A o follA F
AR Z JFA oz a5 AT BHo FEHo] e 7
A Al (closed system) 24 FHAQ1 FHE =2 A o] 7Hssith. 1
Yol HA - A o] ZH/|A ol ZEALTE Shbe] 79
ol FEs= X}%ﬁ](self*sufﬁcient system)o| ™, 215 X o A
AR AAEO JoWA FAI FAAlNM MR HE E
3t A (diverse system)®A] WRE 717
I =4, ARl sgo] FHRE AANH=
2

2
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2) F9 ArATY Y BF7|HMOZA Catena HEE

AR A BEGEA ool 7lxste] & Al A8
7

=
a2 s WHEL A 32 W (Landscape Delination)oll 7|1RFS &
Catena E A Holth o= AxdAe E43 olyA 3
I BEAE nEdte], AFA A Ueds ZRA 20 nel B
EAS dSste UHoR EGIEAY #Ed dekiHs 52T
T ATk B FAAY EETE W HHoE HE A9s oY
o= stv EY AR 78 2 dlolyuE B A oA AL

go] 7}538lth(Park and Viek. 2002).
1930 ] 9= =48R} Milnetw= 7
=9 ug7tA] whEE= AELZQ Bk £45 d9str] e gt

% tH(Conacher and Darlymple,

FE A= AP =134
) | A= vE=2A4 veds AHd s

A= FPslet= MEeZA tre AFH(Dan and Yaalon,
1964, Walker and Ruhe, 1968; Huggett, 1975; Pennock and
Vreeken, 1986; Pennock and Acton, 1989)2 %3 t}o¥3dlk 7|5 ¢}
Bakoll A Bkt Al Atelo] A Jd o zA FlEATH

olg]gt WAL o] §ete] A AMHS FHIfete B2 Ul
whejo] gk 1 7F2-dl Ruhe(1960)2 o] gk 2294 AW Q4
ESFEI Ao 57488393, Ruhe and Walker(1968)%= 7}
o] FeAMARES  Summit, Shoulder, Backslope, Footslope,
Toeslope 2. & A 2]} T}
Al 7R g APARE S AxTY FEd W 29 g
4 ojFe 7IWtoer ERHACH i AHFHE g 53
< o5 2ok Summite AHA =
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- ToR Q3 52 EYS we JFHI] el HAEE o
T Aol EFY dwlol sbd # @A w = Abdelth Shoulders
Summit Abdobfel] X5t EFF FEE Btk Summitét
Shoulder AFH & ZAE=S] St iz Add = o B¢
o] &wtstal Ax fFFo|l M A B IF WIS IAF T
FAWgo]l ofym 1o we} EY WS SummitRth gl
Backslopes # A Al o & Shoulder AFH ofgfjol] 9 x|3kth. AALE
7} Shoulder AFH BT Yol &3} H A E o] g o] FHato] FH
AE FHo] Yetr] Al#ek= AWt Footslope  oF e <]
ToeslopeAtH 3} o] AMH -5 T 45t d9= 53 JHE
w AAET7E vrol ERe] HA A4l FEAE Apdolth
Toeslope AFH 2 F2 Aol AY ofF 253 JEjE B o2
AAESt 9 EHom AlddAd WE e HHEI O9F 8

old Wghshs EHAER Q] T4 Aol M AHer EgE

i)

43 Fok 34 HAB2 THA,
¥ AT olgel 57 welel Hatel AW Hster e Atwzt 3
A7 vhEetn AEe wet FedEe 57t AAEE =g

S
(@)}

Channel= £33 67 AFEFIHA=E F9 AHe Fdsiath A
A AFEF FA4S A F AR FEFE 5 AT A w1A G
o] 4= Freeman(1991)e] <la] /e vt 35 H(multiple flow
algorithm)S& ©] 83t A -9 X 5=(upslope contribution area)®} 3%}
AA A FFHe] L (MM A =t AEe] BAFE FAld 3ot ke
g APASHE(Cs, A WP 5x5)& o] &ste] AFE Fgth
o HAHolA o] &H= AFEF FEAES F 2-3% 2 F W
A GA= AEAAHI FEA| 5 APEe] FAEH Ao
= AgY 5AS et A&, AESs BAET)

L
=]
7lste] HREA ok AR FEetar ol oM ZF AFEe e
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Agste] HFHoR Ao} e F 67 AFHR EFIATH(E
2-3, 1% 2-2).
T 2-3 U AGRF ARMFGAS, ARIAE /) F3
(=71, 20045 QL)
Upslope Contribution
Surface curvature(Cs)
Area (As)
Summit As; ;= As; Cs; ;> Cs;
Shoulder As; ;< As;; < As, Cs; ;> Cs;
Backslope As; ;< As; ; < As, Cs_; < Cs; ; < Cs
Footslope As; ;< As;; < As, Cs;; = Cs_
Toeslope As; ;> As, Cs_; < Cs; ; < Cs;
Channel As; ;= As,
s
E | ‘/Ap “
52 SRR | R
2 PRt e L A N
6
@4-‘- A |
g.% 2 R ?’?‘. / '\1 - —'f\”‘r i LEOVA
BE Y B T i [ S R SRR o B, VLY T )
32— - W v off
: \/
-4 - " =
. .=
- g o 2 E e il e
2 Inkarfluveshoulde‘r\,\\ _ 5 Q: % 5 /"'3/ shoulder
5 % 5 813 3% & 2
2 backslops, - g B @ % 2 3
3 \ S92 8 - g =
3 X, &/l P o
H g
=:, foolslope -”)
(77 Iosslopef 1 lces\ape
Simple slope channel Complex slope
9 2-2. AAAFAAF(As) S AFAFTAE(Cs) o] X3t mE A B/
AT (R 20045 AR1E)
- 2 A1

T ]| r:ﬂ T



ool AFgFE WHY JHEY AP EFe WHS EdE 3§
o AFEAYE U 79 =ALY JHEY AA @2l (slope profile)
5 = % LotHA EX I &

E3 2
F AEAe] mzow dEds Andge] Aust Am el

AT A G AFAFE A=) el A9 a=ARQD FA AL
L% 3 (Digital Elevation Model; DEM)E W# F=3dch. o

& sA-ed-8Q AW A 99 SRTM(Shuttle  Radar
Topography Mission) DEM 30m arcsec-12] 20161, 2017\d =4S
USGS dHelgHo]22FH T5sto] FALRA 5 270d S A9

HENEE B AFAT nedtel AFARE THA

a9 2-3 AFAY FATERILI00007 219F (), A H (3

_ o1 - . Jﬂ kl )




&3] il (elevation), 7 AHSlope), AFH

HE (surface curvature), TH=FE(plan curvature), AFH-F+HA|
o
=

(upslope contributing area) ApEshe] A HEY] RS V)
T2 &84

AEE FA7E mobA WA YEYE 7§ ApolE: uiWate= gk
2 EYEAd 9=

=

d -

Aol A vEldE BdEsE] Aoy wmErs A3t
PN
T

= AXE L1

g dHIES TaA FAYS sk AlHe] 9 S AbEH

E2 3AYA ApEYEH e 7 ES pdEelE HEEA 2YEAY vt
A =

and Kirkby, 1972; Moore and Wilson, 1992).
AALES dHITES ArcGIS 1055 AFE3l¥ 1 ATHIHES
2

Park et a].(2001)°ﬂ ofeff Azt vz vold E& o83t

a9 24 AFA el A
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S 77t 670 catena APHEE
footslope, toeslope)® & % ZF 9ol A Catena A HE7/7F A3t
AEH o R ¥x3E Qo] FHE 2 1y ad S Ae
AP 9] 67 A 2 AAARE BARS TR AAs Al

=25 AAs

summit, shoulder, backslope,

Transect 2
Transect 1 ~

EdA R AHs FHL ofF Ha dFde] At A7 FA
ato] AAleqiom, 2020 9d el A 109 7b4 103]o 2AA 353l
ol A 30m olufe] Aelel #AF 2z Ao o]

7

g AAsgom, EFNR AHA EFEUY 2RAY FE §7)
% 5¢ AAY F EFANEAA/ (amplensh S ol g3kl o
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T 9. 72 AFHAAL SOKKIAjiES]  DGPS(Differential
Global Positioning System)dH| & o] &35t X E 7| &3} F
THAOoR F49 3084 1207 AH] ARE ANFst] ATARR
gAY 2-6, 1 2-7).

Summit(SU)
[ shoulder(SH)
[[] Backslope(8s)
[ Footslope(Fs)
[ Toeslope(Ts)
[ Channel(CH)

3 S iy e e e—

[ Summit(sL
B Shoulder(s

I Footsiope
[E Toestope(T
B Channel(ct

a) 9149 b) Al fo]

= R ks T

Ao, SECHIL MATOMAL LMMNERSTY



3) EG AAAAR o3ty S =AH

ANFA T Bk tigk AAg = A F0 F 2FEAZ 3
gto] 2mm AE ARSI ol F EYG 54 2ALE A8
W &3t% pH, EC (Electric Conductivity),
%] 3+5 (Cation exchange capacity; CEC) & #4134t} pHet
EC, CEC & E% o3ty 549 42 v EdHsds] ES
3} H(SSSA, Methods of Soil analysis)oll o] A3te] A& ofst
o Aty AFdeA JAPFHAT. =AY BEG 54 7HEd
Yol gs CECOl 45 AM=distn s H}3teE7]7]<9(The
National Instrumentation Center for Environmental Management;
NICEM)ell AxA 85 ¢erste] 45 o aqlt)

o2

F}O

O E4 Soil texture

EAL micro pipette ¥ (Miller and Miller, 1987) 2.2 &3}
. =4 & 2mm AAED} EY 205 FH3Ee] 50 mlL centrifuge
tubeo] ¥ il E2FAI(IN NaOH + 5% Naes [(POs; )6l) 40 mLE ¥ il
stk olF AgyelA 30 CTZ FAA7IH dA A F
micro—pipette 2= 25 cm ZolodA dEgN 25mLE FHsleo v
FAE GobEd mriddd &3 F dx7]dA 106 T= dxA7
A AE FFS oAk Fe AL 53 pm Aol A

T:':
23 STHFE AL T Jolde dAE vg FAE "ol &
£ A1 Z*

Zulg £7)o &A AZ7| 05 T2 Ax3t & FAE A3}
of Belol s ferh dES ek & g Al dEe H|
&S F3le] USDA 57/ 7l<ol wet BEA4S B 73t
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A7NAEE ECY 4% pHS fFAFSHAl A et B¢ A5 5gi}
Z E

C E78N1414 ps/cm A S 4

Eo ol A3 THE EY W ug sped dolo
S =A== Ao B Aol A= Amrhein & Suarez(1990)2]
HE Mgttt 5g9 BEYARE AFste] 30ml &Fe d4lEE
Frol Wi pH 829 02M CaCl2/0.0125M CaSO4 ¥ 3£ 20ml
£ fote] 5@ ER-HA-FFAE BYste AARS 43 5T
o} 43] whRsto] e E ’E}%o S 100ml Ze}~=e] AT wst
daois

0.025M CaCl22 3]Alsk 5 5&3F &gtstal, 442 <t
2 BA S 43] REESLe] Ca. SO4, Cl, HCO3 o9 4o A}-&-3h
ok olF 05M Mg(NO3)2&2 FZEat= A4S 23 o|dA +
=4 Ca, Mg, K 783 Na & 4579 ol dAsFE34%
HA(AAS; Atomic Absorption Spectophotometer)ol] Fd3sle] A=
W =4S gotetA doth

Mg, K, Na of=9] &&Fg<lel] AREZH. o5 20ml9]
A
o

CEC= 10 X Tg,— Tyep, — Tso,+ VIHCO,]+ [SO,] — [Cal)
— (T —via)—=[so,(1q— vial/[al - [HCO (T — Vial)/ [l

(#)2-5)
o) U FAW kg T FolesE
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4) A EGEAY TS wne Bt

O ESEARY 3B H 22

ATHFAG] F 7 el AR EGEAY a3 4
S A7) 9ste] AlvH g & 1% (semivariogram) 43 EYE
el BEXEE EEFIYu. AW easie] =& TIBCO
Softwarelnc.®] S-Plus6.2& A&t om, &4 &+ Wits &€&
3 FHESEANY EY EEXEE ESRIAFY ArcGIS 1052 o] 83}
o BAsAh B AFolA ARge Wl A gl #ek o
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p'L
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v
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1
grol 27 depd wlg

As] ol ABAE gE AR e 2ol A AL

(h) ==—23, [(Z(z,)—Z(z,+1h))]
! 27%:21 (212-6)

Aujugl 1] Bl HAHe RFEIHENA SHE HFEET
o] FIF IS yotste] TP RARS BXo A3k HAHgS4
= A= Aol (Journel and Huijbregts, 1978). Ajvn| = 2] @ 13
o 5 #ZFghe] FIFAALES AYete AAELS A Y k(SilD,

A7 g (range), U2l (nugget) 59 37HA= 4359 At E2A
g7t 7kt 4 At JW AR gES oY dAE
UeR A e3Al Hol Hgeadlo] 4% s YEhdEd olE &
g gkole}l sttt AaAYE AHAAES AFLT 5 Jde HAUAYE 9
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¥ 35 A9 Auiwgl 2y 29 (spherical)
Variables A}l f-4 A H4

177.213 129.063

Moist 0.802 1.211

0.421 0.345

100.422 133.723

LOI 0.526 0.677

0.000 0.000

87.303 61.482

pH 0.253 0.428

0.000 0.000

23.423 11.345

EC 7.424 9.682

2.213 2.138

181.237 208.627

CEC 0.238 0.366

0.031 0.104
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¥ 35 AAR 209 2w JE

N1

Layer | Depth(cm) Color Structure Type

Ah 10 Brown (75YR 4/3) single grained

B1 30 Brown (7.5YR4/4) subangular bulky Sandy

B2 100 Brown (7.5YR5/4) subangular bulky loam

BC 150 Brown (7.5YR4/2) subangular bulky

N2

Layer | Depth(cm) | Color Structure Type

Ai 15 Brown (10YR 4/3) single grained

Bl 40 Weak red (10R 5/3) subangular bulky Sandy

B2 120 Red (10R 5/6) subangular bulky loam

BC 150 Dusky Red (10R 3/3) | subangular bulky
AT =4 1(0]8F ADAME we] o] #zs x| grol
3 58 vgeR 298 PR £AH dAe we )
¥ g Fx7F 958 dgERgT 5YR 4283 M)A 5YR 5/1

o ]
@ 2 A



o ol ahuetelol
g geld] Eejuhe
s AAA $1

Al

Layer | Depth(cm) | Color Structure Type
A 10 Brown (75YR 4/3) subangular bulky

Bl 30 Brown (75YR 4/4) subangular bulky | Loamy
B2 70 Dark reddish gray (5YR 4/2) | subangular bulky | sand
BC 100 Gray (5YR 5/1) subangular bulky

A2

Ap 10 Brown (7.5YR 4/3) subangular platy

Bt 30 Dark gray (5YR 4/1) subangular bulky | Loamy
B2 60 Dark reddish gray (5YR 4/2) | Angular bulky sand
B3 100 Dark Gray (5YR 4/1) Angular bulky

A9 A4 20018 A2)+= 4719 F91(0-10, 10-30, 30-60,
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(19.3%), HE+ 3.0~100%81%) It dE+= thAHo=Z 253~
540p (H+t 4199)2 XY AMdoln EuEv 1.97~4.730(3F
343p)2 EFF g BT W A9F Al 60716 EEA
29 9% A4S AAE A3 EHgE 63.0~82.0% (H 68.4%),
A= 10.0~25.4% (14.4%), A EE 25~145% (71%)9 0. 4%
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Ao R FAE BE A HoA EYS ALY E(sandy loam)- %2
E(loamy sand)Z F&FH o F93 SHde] FEE& GESL

g opde e,

rr
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) AEANH S EF 59 v

2 el A 47 27 Sl VlEste] AR AR
AES 4 AN, N2, Al, A2) 02 FR3le] BARNS A&
A7 BE S AEel o8 HolE BT S wE 7}
EGEA Huxto]l fogES FEFTH(017), pH(016), EC(.022)
T8 3 LOISF CECOlAl <0019 A& Ho] Hate] Aol Feldd
xsts 9o ol wek vEehy
= Aol WEdth @ AARFA T A9 AfolellA FHE E
| ==id 3S LOI, CECZ
et ols 53 7 EYEAE oA AAleA Ay
WA 4N S0 EY FEIEHS iAo R 27-30% Wl
5 Btk A3 N1k N29) Hat2 7h7F 29.25%, 29.95% =
A9 =4 AL(28.23%), A2(27.77%)° HIEo] 104914 1.084)
Holel A A vetom WA S0 Hitate] feojgFo] 0.055
o ZE 00172 YeRY 7 SH 2 fone Zelvt gl o=
UERETHEE 3-7). 34 ek 2k 2ol s EEly] 93 Tukey AR
713@94 A7 N2#F A24Fol 9] Htatel7h - 2192 p<0.05 G0l A

i
o

_

W N1E 72225 N2(-0.70), A1(1.02) 183 A2(1.48)2 =}
ol7}b gtk AlS VFo® 8 Afox uyux N2(-1.73),
A2(0.46) 9= frolet ztol7t #EEH A okl AL FGe] B
AAfrgel nlaf AbHEF A wiALES] F=7]AQ1 JHETE o] Fof A

1 oglonE B F¥ fEel Bustel 4Afd B ] 5
Fol A9FoANY k& Ao F2Hh 2 T 240 J)w
B ool ge FezaAstl dom $AG APUEY ¥ a4
ol SRS Y REWA v fAF G4 £ o] FA



o 1
gk @8 AARY A Aol FAFES 070, AAFGAME
gol =yt olE EdE AFAFe
b 540 N1(13.85)¢F N2(13.41), <191+
24 AL1L2DSE A2003D% 242t FREo] fejo] o] o3

4|
P
\1
rO
r

T4 =4 Moist, LOI ®] 1L

Moist (%)
Transect (N=30)

Mean SD F D

N1 29.25ab 2.20

N2 29.95b 415
3.55%* 017

Al 28.23ab 2.53

A2 27.77a 2.96

LOI (%)
Transect (N=30)

Mean SD F o)

N1 13.85b 1.54

N2 13.42b 1.48
36.58#%x <.001

Al 11.20a 1.55

A2 10.37a 1.54

*x* P<0.05 *** p<0.01
Tukey HSD AFF43S Aol wi} Fdg Ll Fx= 05 504 2o/t §le

F frelel S43b Aolel WeE 221004 3472 wlmA WA
ol 9 NIolA 1575%, 991422l 7
om AAXNE B N2gt A2A 77
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A fr7lEe] TFo] Ha HAel @ dojyr, A9 FH9LS A
o] AL} YR wE AFZE gditoz A HAT {7
B Y =& Holdo] vre Fdugo R oozl Ho=w {FFT
o
% 3-8 A4+9 544¥ pH, EC, CEC H] L
pH
Transect (N=30)
Mean SD F o)
N1 5.43a 0.49
N2 5.83b 0.54
3.32u: 022
Al 5.77ab 0.60
A2 5.69ab 0.48
EC (mS/cm)
Transect (N=30) /et
Mean SD F o)
N1 113.13a 43.49
N2 89.08a 25.52
3.584 016
Al 100.69ab 20.11
A2 99.18ab 17.54
CEC ( 1/kg)
Transect (N=30) CHoVES
Mean SD F p
N1 8.43b 0.62
N2 8.59h 0.47
12.93%3 <.001
Al 7.89a 0.70
A2 8.20a 0.64

** p<0.05 **x p<0.01
Tukey HSD A4S Aol utel FU3 dupll E24= 06 FFoA 2ol7h fl=
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ol 607F A 670 ApAGESel] e HFOoR U oo
(n=10), Z& EFxAL 34 AlHE9 o] & 5
= a9 399 2t ol A¥RY {9y S RS ESa
AtHEEl O] wE BistE 7t EGEAOl AR 1fig FAE YE
A WA B W FREEY A9 A ¢ AME A =4
Aol Ao 2 Al FAEQl Summitoll A 27.1

Al YERS Tt Shoulder-Backslopes AXW ZAAAE HQ o] %
Footslope-Toeslope AP @]l A thA] = A YESETEZE Channel ol

M FFasks FAE Btk

E 311 7 EA9) AHudd BS54 54
N1

Moist(%) LOIL(%) H Be CEC

o1st(>o o b

Catena (mS/cm) (cmol/kg)
(N=10)

Mean | SD | Mean | SD | Mean | SD | Mean SD | Mean SD
SU 3008 | 220 | 1387 | 083 6.04 | 0.29 | 10898 | 22.13 836 | 031
SH 2858 | 215 | 1421 | 063 590 | 034 | 483 | 17.22 82X | 028
BS 2180 | 253 | 1258 | 1.0b 542 | 030 | 7337 | 1821 852 | 035
FS 3098 | 211 | 1330 | 047 509 | 028 | 107.34 | 1753 841 0.32
TS 3005 | 213 | 1573 | 051 497 | 032 | 13664 | 22.31 843 | 024
CH 2804 | 343 | 1339 | 063 517 | 048 | 16755 | 2357 861 | 022
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N2

Moist(%) LOIL(%) pH EC CEC
Catena (mS/cm) (cmol/kg)
(N=10) Mean | SD | Mean | SD | Mean | SD | Mean SD | Mean | SD
SU 27130 | 212 | 1206 | 078 | 6.05 | 028 | 5891 | 20.28 883 | 0.28
SH 2944 | 19 | 13.09 | 063 | 6.15| 027 | 86.65 | 21.29 843 | 0.29
BS 2446 | 212 | 1318 | 088 | 551 | 031 | 7811 | 1931 842 | 037
FS 3110 | 145 | 1362 | 039 | 534 | 030 | 7319 | 1723 887 | 0.22
TS 3202 | 220 | 1437 | 045 | 530 | 038 | 117.47 | 2844 877 | 024
CH 2981 | 271 | 1357 | 053 | 541 | 039 | 120.14 | 3151 821 | 025
Al

Moist(%) LOIL(%) pH EC CEC
Catena (mS/cm) (cmol/kg)
N Nean | 5D Mei SD | Mean | SD | Mean | SD | Mean | SD
SU 2712 | 231 | 1076 | 0.79 598 | 033 | 86.34 | 20.73 789 | 028
SH 2851 | 225 | 1225 | 0.88 6.06 | 031 | 8012 | 21.92 745 | 038
BS 27198 | 244 | 103 | 0.98 564 | 027 | &3H | 16/H 745 025
FS 2073 | 189 | 11.24 | 044 549 | 031 | 11506 | 17.87 814 | 022
TS 2811 | 234 | 1319 | 0.4 550 | 037 | 11350 | 26.21 830 | 034
CH 2193 | 370 | 944 | 074 597 | 067 | 12376 | 3331 810 | 032
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A2

Moist(®%) | LOI%) | pH B CEC
Catena (mS/cm) (cmol/kg)
(N=10)

Mean | SD | Mean | SD | Mean | SD | Mean SD | Mean | SD
SU 3003 | 264 | 1042 | 069 608 | 019 | 788 | 2064 728 | 022
SH 2641 | 213 | 1055 | 058 612 | 029 | 8428 | 21.27 802 | 018
BS 269% | 235 | 1061 | 0.77 549 | 033 | 9372 | 1984 752 032
FS 2940 | 253 987 | 044 539 | 032 | 12024 | 1792 777 033
TS 2745 | 241 | 1152 | 046 534 | 030 | 10981 | 2843 79% | 026
CH 2637 | 281 926 | 064 571 | 027 | 10821 | 3177 780 | 035

*0Fo] 4™ SU:Summit, SH:Shoulder, BS:Backslope, FS:Footslope,
TS:Toeslope, CH:Channel

B W 2SS L8 Fa9aEe A dAbE R BS°1]’\1
10.35-13.18%= 714 #HA veston
SHeF TSelA 242f 2 e 1w
N wrA eI AFAZGE-Q summit-shoulderol] A AREA o 2
= vetdn 538 o FEA 7= 2 pHE shoulderel A 7F
d =S FAE KAt ECE E¥<Q shoulderdl A 7H4 vhal 2
ol toeslopeol 4] #=A WElWTE Summit-Shoulder®} Channel2 &
Ao =2 Fogt xo](p<0.05)E EAT. ECE FAFsH 237t yEr
SA FAA Aole YEhUA @it ASHE AR YEY
+ toeslope Yol A gk o] Fol Ao m HS3F Efo] UE
Ll i

32

t}. pH2 footslopeiﬂr toeslope
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Moist
30+
25+
20+
* N1
15+ o N2
‘ ‘ : : ‘ ‘ B Al
SuU SH BS FS TS CH AA2

Catena landscape units

T 310, EFRAF SH AU 0 FREwe A%

LOI| «
15+
14+
13+
127
117
10+

* N1

o1 .« N2

| | | | 1 | o Al

SuU SH BS FS TS CH AA2

Catena landscape units
29 3-11. BYEA} 24 Apdnkele] we Lol #e] A%
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+ N1

! ! ! ! ! ! o Al
SuU SH BS FS TS CH AA2

Catena landscape units

O 3-12. EYERAF S APEEH e wE pHel A

T e AAESFE d9FHe] AT Summitol] A
11.38%, 10.60%<2] H]|FS 714 714 2 AZolE& =Y
A7 AlAFE O] frlEe] JAH= Toeslope A @ THlolA 2hzf

o
<

H o]l 223t CECE HW xAF92 Footslope2t Channel
E A Ade 2 AAAG A A FAGE W Folg
& AATh ol ZuFg R A9 AAFH Y Summitoll A

1 © & LOISt whzh7hA =
AT ATl of 28 = =Stk Wby EGHSE
& Yedle AR & F de dolusg ol A9F Ul A

W Adhel uold dwdew s ey Az gE 2

|

W
O
0O
=
o,
=
Q
off
l
ot
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EC

mS/m

200 T
180 +
160 T
140 T
120 T
100 +

80

60

FS TS CH

Catena landscape units

+ N1
e N2
o Al
aAA2

TY 313 EgEA S4 Apgle] ne BCel A%

CEC

cmol/kg

9__

SuU SH BS FS TS CH

I

Catena landscape units
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N1ol A4 837 molc kg-1, N2(8.29 cmol/kg)s & =4 velto
W, 543 AFEeol diete] A9l = Al-Shoulder(7.26
cmol/kg), A2-Channel(7.45 cmol/kg) =22 YA Yelgth Q19+
go] EY pHe Summit(6.68), Shoulder(6.27), Backslope(5.31),
Footslope(6.24), Toeslope(6.21), Channel(5.43) 2.2 A3 H]3j

foldon Eath A949e EG pHrt AdHon e AL 1)

EEZ §71% AAd mE F71% f970&, 2 449 Fol e
5 gaol e BER ) 4 o]& WE 2, 3) R v

po
o

2 A5 ¥ (Weil and Brady, 2017; Binkley and Fisher, 2020).
] Footslope®l| <] 8cmolc/kg, Backslopedl*  7cmolc/kg =
Backslope©] Footslopeoll W3] Fo& o=z uwoktd. Backsloped
CEC7} &2 A& A5A BHOo=ERY AMgolyy &do] WA

7 wEow AlmE

o

J|m
O

2) EGSAHA] 242

o3t ol sl%d ApMuelel mE AN EFEAY MshE
= wefolq Al BAolBRuSl Catena AWESIS] 4AL 3
wgste 20w vehth R EFEHe ARG B
o] o5al Aq EAAUS Backslope} AR AWFUL 7}

B
rlr
ko
oflt
>
=)

concave slope) 2. 24 Footslope?] A FF%+=
Aes Bt A olwd AAAAVE =& EYEALAE
5 & o ZHE Footslopeo] A+ A4S HlLh 1
2] 3l Toeslope AtHEZol5 2 ldol| o3 ZHolso] EA 5o
FAAdE APgHo=zA o EGEA HFo] AHEZ Footslope

St 521 Channel®] &Hols FaFe sAlol Wol EFSAo MRt

O

flllo



)
ro,
%
oft
=
>
ML
ol

oft

# 3-8 A7A Aol 3 Catena AHATHE EYS

Variables Catena Mean SD F p
SU 28.63h 2.10
SH 98.24ab 3.13
. BS 26.79% 253
Moist FS 30.30c 193 5.126%* <.001
TS 929.41hc 2.10
CH 98 04ab 313
SU 11.78a 054
SH 12.53ab 0.48
BS 11.68a 0.38
Lot FS 12.01a 0.54 405 002
TS 13.86b 0.25
CH 1141a 0.93
SU 6.03a 0.49
SH 6.06ab 0.54
BS 5.52ab 0.60
pH FS 5.33ab 043 130% <001
TS 5.28h 0.44
CH 5.56h 0.72
SU 83.27a 43.49
SH 83.98ab 95,52
BS 82.64ab 20.11
EC FS 103.96abc 1754 109 <001
TS 119.26bc 923.12
CH 129.91be 23.11
SU 8.0%a 0.62
SH 8.04a 0.47
BS 7.9%a 0.70
CEC re . 0.6 3,98+ <001
TS 8.36h 0.46
CH 8.18b 0.71
** p<0.05

Tukey HSD AH5-35 ZAate] whe} sd3 &t
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4. EFEA vud mE JAJYEEEA A F7}

2 AT A = AIEY] AAEYH vt zh= 54 A
o] & Hlulaty] fg oy HuHES Fod [ R Y
AtAEe R FHEste] et ol gk HwA T F=AVF 47
drivp EY 549 Aolg Zeldlerte H7HE 8ol ith
ol 7)ol A3t Wyoz AukM PR Y (Generalized Linear Model;
GLM)E = ‘*6‘}91‘?}. o] XYL WEHMIF ALHFE FA| A}
gote] EYEAY #AE #dF F U= dEAd 7IHeld
(McKenzie and Austin, 1993).

olof 37k EFSAEH L WA e HdHH
AEA S AAS BIrskdoh FaEe] & k|
x5kl 9o, Moist®t CECOlA #olstA verstth. shARE pH
o ECOlAE #od A9E molx 29l ZHW 7R Al
A= LOISH CECOlA frofdh A3yt vebdk s A5 02 6-28%¢
99 e Bt LOIAE A4l wadd 7hed 718 He 44
H(r’=0.28)% Holil il CECIAE 19%% =2 duzE ety
oo shARE fodE e At mpbA = pHeE ECAlA = 9

H 6-8%%E Skt APHTeE uHlule] Ao

ME 9o F w3 vl 2 LOI(17%)2F  CEC(21%)° A 9]
g ARt vebEth AA a2 Fol A Bl vre diEs
A ApATSE vlwe A fo gk A7H(7=0.15)7F
vebskeh 2o AA vl mgA oA ECol B¢ Fed #AZ o
EfubA] &Skt

7 BEGEANagAs Arnd AAdoez EYEA U
3-28%<] WS B o)A AFA g duleA YEld B
S47ke AaAAEA Ao vugds wf dAAHoR e FX

olth. 53] pHO A F ool FEEFA LOI 53 oA

8o
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& Bl A Ha

Hd 0.23, 0.40

o] 2= 15-28% =

Aol A 17%9]

AP w91 (n=20)

(n=30)
 (F)

=:]
=

)

A

=

0.26%
(2.65)

0.14

(1.74)

0.23s%:

(2.65)

Moist

0.24

0.2

0.13
(2.11)

LOI

(1.35)

(1.65)
0.08
(1.03)

0.15%

0.04
(0.82)

(0.44)

0.10
(25.23)

0.06

(30.87)

0.03
(31.32)

EC

0.24s
(0.85)

0.19%

0.21 5

(3.91)

(0.70)
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A v el A pHel EC
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Abstract

Soil Characteristics on Slope in
the Comparison of Natural

Soils and Anthrosols :

A case of Suwon city, Gyeonggi-do

Province.

Lee Seung-jin
Geography
The Graduate School

Seoul National University

A soil type referred as ‘anthrosols’ is defined, in general, to be
formed under heavy modification to given pedogenic conditions
such as climate, parent material and landscape, mainly due to an
addition of human-driven activities that include intensive land
uses or land cover changes to natural soils.

Formation of anthrosols proliferates with geographic spread of
urbanization, deteriorates soil value and inflates soil reclamation
cost. Thus, it 1s crucial to scrutinize issues related to anthrosols

that could potentially be produced in wurban areas and
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suburb—-urban transitional areas for sustainable land use.

This study intended to analyse diversion and spatial
distribution of natural soil and anthrosols soil characteristics in
certain spatial unit - subwatershed slope. Two separate
subwatersheds are selected from study area, each represents
natural pedogenesis dominant and anthropogenic pedogenesis
dominant, then classified into 6 slope units based on the concept
of Catena for detailed comparisons. Results of the study are as
follows:

Firstly, research indicates that in study area vicinity of Suwon
regions, studied soil characteristics demonstrate distinctive spatial
distribution. Soil moist and loss on ignition(LOI) show evident
concentration in down slope areas throughout Footslope—Toeslope
units. On contrary, distributions of soil pH and electrical
conductivity(EC) show fragmented patterns.

Secondly, natural-anthrosols soil comparisons of the slope
classifications and transects show statistical significance, explain
19-28% of the variance in soil characteristics between natural
soils and anthrosols, except pH and EC. The cause of this low
statistical significnace shown in pH and EC requires further
extensive study.

Lastly it i1s estimated that each of spatial unit utilized to
compare anthrosols’ properties varies in  characteristics.
subwatershed approach explain 21-23% of soil moist and cation
exchange capacity(CEC), while transect approach shows 19-28%
of wvariance of LOI and CEC. The -catena approach shows
statistical significance in most of properties by 15-26%. In
summary, the result shows that the statistical significance of

Catena slope classification units for turn out to be higher than
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other spatial units.

keywords : Anthrosols, Subwatershed, Soil
landscape analysis, Catena,
Soil Characteristics, Slope Unit
Student Number : 2015-22548
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REA EGSH ABEAT
Moist LOI pH EC CEC
Pearson 43 1 237 -.128 217 049
Moist TolgE (F=) .009 .164 .017 598
N 120 120 120 120 120
Pearson ¥ 237 1 -.224" J11 3417
LOI o gds (=) .009 .014 .226 .000
N 120 120 120 120 120
Pearson A3 -.128 -.224" 1 -.363" -.155
pH T8 (=) .164 .014 .000 .091
N 120 120 120 120 120
Pearson 23 217 J11 -.363" 1 .005
EC TogE (F=) .017 226 .000 957
N 120 120 120 120 120
Pearson ¥ .049 3417 -.155 .005 1
CEC Togds (=) 098 .000 .091 957
N 120 120 120 120 120
wx, AT HAZE 0.01 FTAA el FYUTHIES).
* ATBAATE 0.05 FEAA FAFdYU(ES).
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RSB EYEHE N
Transect Catena Unit Soil Moist LOI pH EC CEC

% % mS/cm cmol/kg
N1 Summit 30.32 11.58 5.56 127.35 7.90
N1 Shoulder 27.12 12.49 5.01 83.46 8.87
N1 Backslope 25.99 11.63 5.48 76.82 9.04
N1 Footslope 28.92 13.50 5.02 88.12 9.02
N1 Toeslope 30.78 13.41 4.98 158.66 9.35
N1 Channel 32.51 12.21 491 231.41 8.45
N1 Summit 30.09 14.48 6.01 142.32 9.35
N1 Shoulder 26.63 14.53 5.97 96.33 9.13
N1 Backslope 25.76 12.40 5.59 43.52 8.09
N1 Footslope 30.95 13.02 5.30 132.45 7.83
N1 Toeslope 27.35 17.78 5.20 162.43 8.50
N1 Channel 27.58 13.26 4.85 173.22 7.69
N1 Summit 29.60 15.22 6.06 96.32 7907
N1 Shoulder 31.26 15.61 6.03 85.25 6.88
N1 Backslope 28.34 14.65 5.57 88.33 8.20
N1 Footslope 31.66 12.36 5.08 130.21 7.82
N1 Toeslope 31.66 16.13 4.81 154.23 7.29
N1 Channel 29.22 13.90 5.10 221.67 8.60
N1 Summit 29.45 14.26 6.38 94.72 8.38
N1 Shoulder 27.08 13.79 6.23 71.49 8.17
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31.78
31.30
25.77
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27.26
31.57
29.18
25.10
30.87
32.33
26.02
30.28
27.85
2712
24.38
30.44
24.46
34.84
35.29
31.64
24.38
30.44
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11.56
1341
15.94
15.58
13.81
14.64
12.64
14.20
15.40
12.01
11.71
13.23
15.93
15.03
15.01
13.97
13.15
13.81
13.56
14.27
15.00
14.78
11.15
11.81

5.17
493
4.95
5.55
6.21
6.26
5.29
5.11
491
5.44
6.36
6.34
5.14
0.17
5.35
5.73
6.41
6.63
6.06
5.96
5.39
5.29
6.41
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97.24
95.41
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87.87
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63.90
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98.79
87.62
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8.93
8.54
9.54
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8.33
9.14
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8.77
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Al
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34.84
35.29
31.64
24.38
30.44
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34.84
35.29
31.64
24.38
30.44
24.46
34.84
35.29
31.64
29.29
28.28
31.66
31.94
28.41
28.61
24.18
31.48
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14.27
15.00
10.78
11.15
12.81
11.27
13.25
15.00
14.78
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13.81
13.56
11.27
15.00
13.52
10.19
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14.21

9.57
11.65
11.30
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5.06
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6.41
6.63
6.01
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6.34
6.56
6.45
0.47
6.18
6.42
o.77
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93.48
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50.89
74.53
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131.76
125.55
90.32
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130.71
113.93
92.24
87.44
81.93
114.07
100.15
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73.83
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