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Development of Soil Moisture Data Assimilation Scheme for Predicting Effective
Soil Characteristics Using Remotely Sensed Data
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Abstract

In this study, we developed the Soil Moisture Data Assimilation (SMDA) scheme to extract Effective Soil Characteristics-ESC (Sand, Silt, Clay %) from
MODerate resolution Imaging Spectroradiometer (MODIS) products. The SMDA scheme was applied to the MODIS-based Soil Moisture (SM) data
during the summer (July to September) period. Then the ESC and soil erosion factors (K) were predicted, respectively. Several numerical experiments
were conducted to test the performance of SMDA at the study sites under the synthetic and field validation conditions. In the synthetic experiment, the
estimated soil moistures values(R: >0.990 and RMSE: <0.005) were identified well with the synthetic observations. The field validation results at the
Bangdongri and Chungmicheon sites were also comparable to the TDR-based measurements with the statistics (R: 0.772/0.000 and RMSE: 0.065/0.000).
The estimated ESC values were also matched well with the measurements for the synthetic and field validation conditions. Then we tested the SMDA
scheme to extract the ESC from the MODIS-based soil moisture products. Although uncertainties exist in the results, the estimated soil moisture and ESC
based on the SMDA were comparable to the measurements. Overall, the K factors were similarly distributed based on the derived ESC. Also, the K
factors in the mountainous regions were higher than those of the relatively flat areas. Thus, the newly developed SMDA scheme can be useful to estimate
spatially and temporally-distributed soil erosion and establish soil erosion management plans.
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EORALS A SlalAE fojol Al Bshe =
O Al vraEko] A olsl A4 o] I Q 5, B E RS Al F A
(Universal Soil Loss Equation — USLE) (Wischmeier and
Smith, 1978)-& 7%, B0k, 2%, A 9] =, E2]0]8- S|
Aol w2k Q17 EF Ao 4] Qof Lk ORI AL ol el
Hyom  AIAR o= go] ARgE AL Qltk H-8EGRA
ZA12 A7 A (rill erosion) 2 HAFZA] (sheet erosion) o]
O EFFATE ST = o, ESRAT S
B A= 73-$-21A} (Rainfall erosivity factor-R factor), EF3]
21212} (Soil erosion factor-K factor), Z3AFIA} (Slope and

slope steepness factor-LS factor), Z-=-21Z} (Crop and cover

it

management factor-C factor) 2! B2 1A} (Conservation
practice factor-P factor) 5711 Q1x}7} 2 @ 3}t} 71-9-212HR
factor)= ERA o2 oA elolA] ZH9e 9 797}
Lot PAIE 7HAE AV sIRtelw, EFRIAIRIAL (K factor)
= EFAYA=E e EG B4, 2, 718 T
ool S wh=rh HARIAF (LS factor)= AR 9 73
Aol ofsff Bkl YaFe nIx|H, AHE<1A(C factor)
= FRANA ] AE0] S, EA0|8ER 5O A#ulE
“Feflol] kS W=tk HA IR} (P factor)= 5L A=)
T A e e Wit

Slaspats| =2y Al60d Al1E, 2018 « 21
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EQFAIQIA} (K factor)= EFQ] 24 Adof| b2 EQFE 4
o] BBk Uehlis AeA, BRSO B4 ol g3l
E Fo| TRl wE EFRAEe AfolE kgt Ut
7ol EAFE Aol ntet ok Ale] Yt char, 2o
AHEFE] 224 E)FolM varel SAIAR] vlEo] B
49 mare] falefol Btk et £71% See] B

Glfto] 3 9 (R90] 21 S )Elo] S Y| 49 &
oFo] g Algko] & 11, EOFZ0] E4A]o] S A H-G-ETf0|
Hassto] fATe] Aolxit SfjollAl= == Wischmeier
and Smith (1965)°]l o]sff A|QHE EFRAIQIAL A 541
o]&5}ALY, Wischmeier (1971) 2] 3= 31, Erickson (1997)
o] Akt 4l7t w3, R =S o83 4 (MOCT,
1992)0] wo] ARE-E|Qich 2 Xt 5 (1998)-2 Wischmeier
and Smith (1965)7} 2I9Fet B-4]0] 4 U SEH]e] Bzl 4l
A2 SITHe) 2 et 4 Y WAl et s e
SHHOm, AT 5 (2004) EFAIQIA 1A 22
Ao qas 13H517] Yl Box (1981)7F Aokt ZAloz2 5
ato] &SI E ol AL 5 (2003)2 AeEopEe)
AU ESFL- 2 o|85lo] EofRAlef Ay W Eoky: =20
w2 g Sk Hjol Tt A7-E adslick sk of
25 Q1758 Eobe] el 72 S4o] Alge] meiA
Buigch 71 slel i EQFIAIAE APget, B9
147 ol K o2 e m Y
QUAHE APFSH 9l Qb0 R Sl s EOERA AL
4 S (http:/soil.rda.go. kr/sml/mdex Jjsp)
9FEA] (Sand, Silt, Clay %) A=E 0]8-3}
S AP Eteh ARG EEE] 542 Al
7re] B 50 upet 27 ‘?‘;3} 1 A EoFe] 2 EA0]
|H3L FUEE, 5 A 1914 Ssel ofsf 2A| F3F
= et FEHA Xﬂlﬂ% EGHH 79 Al-E7H]
o7 Wb B 24 SAS UEhA] Jh7] wizell
B APA =2 g o) AYSHA Eok whebA 2l A

O

2191491 Bl of) A Watshs Eoo] Tad EAS )
J5t Eok 2] 0lx} Ay o] I Q 3T},

1 AN E AEEF] 2942 Bl 23t
EoFo] Bad Wl 22 EA W2 B Q- 0a E
oFz]A101%} (effective K)S APyt AtE2421) Q¥
S 7|Hke] Eoka=H o]u| 2| 2 HE| 8-F EQFEA u /s
(Sand, Silt, Clay %) %2 93t EofRA 52537 7
9k 2) A FZHA O R BEE o] Qi GE EYSA 22 1
3) 225 G8 BFEAL o83 Seluete] $7 B

(]

H AT Lol A= Q1 FLAd71HER] MODIS (MODerate resolution
Imaging Spectroradiometer) ©|"]X]A}& 2} Scott et al. (2003)
o] AAIgt FH A 3|4l AAISH 500 m x 500m =
O] Bt Agstglon, AP E Bkt ojn| A2
B 58 EFEA (Sand, Silt, Clay %) & & 4 4 B4
2 o5 93t 932 7] (inversion model, IM) 74t EF
AR E 14 eI IE MODIS ola] iz 7142
2 AT BE3}7] ool ATEe] AShH- A W)
£ P23k Teb4 MODIS 7)ih Eof-2 ol 2z o)
Q1914 A} 212 WSS P2alr] W], 22E EFEAL
MODIS = s thitsh= i EGEAH = st
I 2 A2 7]4Ee] EQFE W & (Noah-Land Surface Model,
Noah-LSM) ¥} A ¥ EQFrEXR E3|HE 88 EUE
2 (Sand, Silt, Clay %) 2 2= (RS, RGL, HS, Z0, LAI) Tj7}
W42 olgelo] Bl Bk SRS STtk B
BAREI o] SAEo] oz HHE} el (%)
1 2]%) 2 0]85}o] Noah-LSM & 9] QJejH=9] E9F
ol Bg|d Wl LxZ EAJo] 13 EH $7 EOFEA] 2l &

Table 1 Constrained ranges of the Noah—LSM input variables for the genetic algorithm

MaxSMC Osat Ysat b HS 2 LA/
Min, 0.35 5 0.10 0.000001 0.10 36 0.01 0.1
Max, 0.42 8 0.65 0.00001 0.82 55 0.10 5

MaxSMC = At EQL4E51EE (cm® cm™)

O+ ESHE EQFO| EQUABSIE (cm® cm °)

oo - E3HEl EXO| matric potentlal (—cm)

Kew © E8IE EQFO| (cm d7')

b 229| 37| BEXE LIEH= curve fitting B4
HS © X|IEHHZEIT| (roughness of length)

Zp - RIEHHZ!]| (roughness of length)

LA/ 1 EHX|4 (leaf area index)
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Olefat - 2P - O - H7% - AISH - U - Al

N (P={MaxSMC, O, Wsat Ksat, b, HS, Zo, LAI})E 27
sto] Eofa L Olgho] ASZHMODIS, TDR F)of Ak}
L5 F3HA7ITh (Table 1). RS (2]47]5A43)FRGL (Y
AP AEH 2 S 1T £ Bl v|A= 9F
o mH|gt A o= el 2|43} dare| & aaS Al
717] 9lato] v o] Zoh 0 H gk Wole] 27Hghe A}
Boleh A2 dareEE 5247 (D)€} Fitness 94
24 (1)TH2)E o] §5t0] A=k} molg B el Zho]
Apo| 7k 2|47t E g Fol%] Al (Generation, G)& WH=:
3}o] & Z=t}. Cosby 5 (1984)2 PTF (Pedo Transfer
Function) 7|5t X2 (Sand, %) 2 H & (Clay, %)E ©|-&3}o]
Noah-LSM .3 ] QI H4=Q] Ouur, Whar, Koar, D b TH7HRAS
MY FAS AljrelGit) wEbA & AqtolA= FF AR
A gk Bk N Oats Yoar, Koarw D b)2} Cosby 5
(1984)7F A A1 RE 5-4] (3~6)2 o]-8-5Fo] =R A 21AH(K) 2
Y42l EFEA (Sand, Slit % Clay %) 451
A=l EFEAIT} Williams and Sharpley (1990)7} A Qtst
EFRARIA A 541 o] 8sto] 3 o' FatE o] §)

© FE EFHAUAKE 2E B BRI A4 e USLE
of QAR E Bt EpAUS AT
1 &
2P, =min{ &3 [6,,(6) 6, (P (M)
t=1 i
Fitness, (P) = ! ()
i Z(P)

7| A, Osy: AEE EFGE (em’ em™), 6: TOJE EoF
S8 (em’ em®), 2 AL T2 9 Ho) o717 i AR &

112} running index (i=1,...,G) ©|th

6, =0.489—0.00126 X sand 3)
_ 10.0exp(1.88—0.0131 X sand)
wsm‘ - 1000 (4)
Ko = 0.0070556 < 10.0exp(—0.884 +0.0153 X sand)
sat 10000
&)
b=2.91+0.159 X clay (6)

7| A, MaxSMC: 2|t B B3 (em® em™), G
kel =oFo] EYSEAT (em’ om”), prar EIHE B
matric potential (-cm), Ky ZE3HE EoFo] (em d™) U b: 2
=9 7] 325 YERY = curve fitting H4=0]T}

1, MODIS 7|dt EQk=E20|0|X| AX

Scott 5 (2003)2 EQFe] FU=f AS5H B &
AE A S & EEslo] YAEAK}RE (LANDSAT)f| 2]
49 I 07 FBa|o] 9l EYeES APYsigict 2
¢Atof| A<= Scott 5 (2003)©] A|QFRE F-4] (7~9)= MODIS
A7 o] A-&38}o] 500 m x 500 m A= L] EokEHkak (soil
evaporation)S A4 9 3|7 4] 78ke] EokH o 2 ¥3ls}

oAk,

R =G+ H+\E 7
A=)\E/(A\E+ H) ®
0/6,, = exp(A—a)/b,a=1.0,b=0.421 )

o) 7| A R,: A FEAE (net radiation, W/mz), G: E9F9]
o o]% (soil heat flux, W/m®), H: t]7]| 2 &Fsl= A o] %
(sensible heat flux, W/m®), AE: 2+ 0| (20] ZHto]| A8
of|L] %], W/m?), a,b: A 2 81A|4= (curve-fitting parameters),
0 EofHE (cm3 cm'3) 9 [ EQFZHEE (soil evaporation)
olt}. ¥ Aol 4 ALG-E MODISS]42] 4|22 Table 29
2.

2. Noah—-LSM 2§

Noah-LSM (Noah-Land Surface Model, Ek et al., 2003 ) %
#-2-1993 ¢ =4S4 XE| (National Center for Environmental
Prediction-NCEP) ]| A] 7H=]9) ). Noah-LSM 232 2] 9]
o M| NAES ol §5to] A\ EoFRS mojalch
Noah-LSM 3-8 B4R 413} o] 2| g 4 o =2
747

Table 2 MODIS information

Image characteristics Value
Year 2014
Coordinate system Latitude, Longitude
Bands 1—7
(500 m * 500 m)

MODIS
Land surface temperature

(1000 m * 1000 m)

Emissivities 31/32
(1000 m < 1000 m)

Resolution

e85 = A0 AlLE, 2018 « 23



SRR 7l REEYSN LS 9t EYLERIRE | Y
if 0 hd V Z ZHeth B Aol SRt AT MaxSMC (K]
kYRR -
wSav EYEFE om’ em”), O (L3FE EFO| EJEF L
3

—f U,CdSJer Mk,k(1—5k,,€)dv+/ S,dV (10)
S kK AV AV

o714 ¥: control volume (m’), ps: intrinsic density of
constituent k (kg m’3), 6 partial volume of constituent & (m3
m>), hy: specific enthalpy (J kg"l), Uy: mass flux (kg m’ s'l),
Miw: phase change (kg m” s7), g kronecker delta, S:

source of sink term ©|tc}.

E35FNoah-LSM *&-2 Clapp and Hornberger (1978)7}
AN Eokraley vl e w & LAl 0] 830 Eok=

o] Bt Bt

90 o 00, oK(6)
E_ 0z (D(O) 0z ) + 0z +tQ (11)
Y=t () (12)
sat
K10) = £, ()" (13)
sat
47]A, 0: EF5EFF (em’ em™), z: EYFZI0] (em), D

(0): EFESASE em” &), (K(0)@p/20) RK(Q): W12
ShEoFe] AL (em d ), Q: Ao oJ3) F4El=
EOrpB Wy, H]Z S} 2 L] & OFO] matric potential,
b: =9 27]) B E YEM+= curve fitting H, O 2 Ky

 E31E BEoFo] BEoFH (ecm’ em”) W 22| AEE (emd™)
olc,

Noah-LSM Z & oAl EQFS-L F779] 502 143513
o, AA| EgkZo] Zlo|= 2 EH PLTE] 210 cm =z 3}

o];z [e]

o} ZFEok=22 x5¢cm, 1 x 10 cm
x 120 cm& A5} Th

x20cm, 1 x30cm, 1

3. §XXI 212|E (genetic algorithm)

Noah-LSM® &1} A% 3414} A7} (Genetic Algorithm-
GA, Holland, 1975; Goldberg, 1989)-2- 231 A €l A o] 7]u}
shol 12 gtol Ak o 2213} 7% 3}
yolth 522 dag]E&2 Al (generation) Q2] A+
(population)of|A] 71 AZE (fitness) 7| =2 244 (individual)

= Aelsto] AE (selection), W2} (crossover), Bo| (mutation)
2] 717 (GA-operator)< 5519 T £ A =E 7Fx A

/\E L
= %4—1_
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cm’ cm™), Wsar (FESFE] EOFS] matric potential, -cm), Ko (32
3hE 29, em d), b (359 7] BEZE UER)E curve
fitting ®H<), HS (X 3H 7| 2 7], roughness of length), Zy(A]
X7 2 7], roughness of length) 2 LA (Y HA|<, leaf area
index) W75 o]-§5ko] WO Eofgito] ASH B9
Spto] TABhES 24

4., USLE (Uuniversal Soil Loss Equation) 28

HEEORGA] (universal soil loss equation-USLE) 2. &-2- 1]
=+ 555 (United States Department of Agriculture-USDA)
of| A sl o AT HA S B A TS AP
A=RX KX LSX Px C 14)
o171 A: Sl
R: 73901}, K: EoF%
Bl o}

AAG RO B 717t Feke] ERRAR,

o 0>
A QIAL LS: AL C: 2= Q1AL P

]
S

FE:

ﬁWW%wAL
EoFz] 41912} (K factor) 7l
AL ol i
0@ Eks v
_Et Wylle, Erlckson, Wlschmeler ?0] A|erst thofst v
¥ So) 9l o, 2 7oA Williams and Sharpley (1990)
7} 7Rekgt EPIC (erosion/productivity impact calculator) &2
o A] o]Lat BRI} AR TAIS o]9sllon], B
OFAAQIAFe] WS 0.01~0.59] WIS shAlTh. ek
T (%)= FEHONA AlSS AR&8EATE

L = o
ar o 1_/5;1—1%}:‘5

ITE
—=

=
=

silt
clay+ silt

0.3

silt
=20

)

K=1(0.2+0.3exp(—0.0256 sand (1

0.25C
C+exp(3.72—2.950)
0.7.5MV
SN +exp(—5.51+22.95N1)

%< (1.0—

x (10— ) (15)

o] 7] 4] Sand: 22| (%), Silt: ©]E (%), Clay:
97k 3R (%), SN = 1-(sand/100) o]c}.

HE (%), C:

U M

5 Al =4 a4

& Aol A e B AR s eI vE ASE] 9
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3ol A S22 7|AEIEA ] 237 A=A E (Automated XT] grim — ) (g — ™)

Synoptic Observing System-ASOS)& o]-8-3}o] 74413 R— i1 ' (16)

(synthetic experiment)& ZBLGTE 7P M = A2 \/i (g g ETJ s

5 EFEAS Noah-LSM 20| QJ2isto] Eoprg Ay = =

s, o] 5 7] AE B O 2 ARSIt o] % Bk

EALRES | 0] 8-5t0] 7H o] AE EqFrol s B XT] 0o —:m)?

545 —’?‘—%LP A5 BEYEAET Blugith 7HIER 9 RMSE= tzf (7

5 ASE B ASeAs wiAlskar 2y AR ¢

Lo \—7—(-:;___1_/\01E Fx o] °] 7/\]%104 M= Z47 )

;fléaese (1)~:94 ;jfg@g AL&;;J} (Tableoz)1 o V1A 07 g o e AR 6 o)
g RSBl VS A S15101 TDR (Time &1 ek 0)7: A531) ol

Domain Reflectrometry)3HH| 2 23 22 A] AH W= B ]—EEEPI‘:”-—] A-HA o]& MODIS 7|8k Al

O] OB A= A3l Hu| A 0.0] 0] EORE AlZ7ES o] A 0 7 Bizg]o] Q1= EokR o]u| 2| x}7 o] 2]-85}0]

&t EGELS TSItk e B A5k FelueEt A 9] EF5d (Sand, Silt, Clay %)2 3131

220119 6¥Y 11YRE 7L 20U7HA] 2= A2 E o] & 29 E9F EAJ7} Williams and Sharpley (1990)7] A

sfglon, 7IATREARE EATSL 0D 2011 F R EFHAIG A TS o83t A s e 2

IATEARE o] 8519}, HujHe] 492014904919 EHO| U= FAETHAIAS] FHEEE =SS

FE 10931 9711 SHE AR E o]gsigl o, o|dH= EFIAAE Y USLEY Jeata e &85} —Euoko“

2 (203)9] A/ AEALRE o] 83kT) o139 uE =AM

S| MODIS o] A A} = 2 F B Z=Ett EQFaE o u| A A}=

o B2 AR 3 |M Y A5 flste] A= 3

- 9™ (Cheongduk-myeon), 34| D/ ASH . Za 2 oF

(Hyunpoong-myeon), Z3AE T 3kt 228 (SSandchaek-

myeon), ZAFHE SR 1ORS (Hamyang-eup) ] EOF 1, 7FM4IE (Synthetic experiment)

T WSS ARESHRATE 449 B 20149 44 14 HH 10 AR daLE|E 7N EFe At m 50 O] A8

231974 245 ARS o] §5) %Ik AAreE T o)
TFAA DT A R R 7S 4 (285) T
VuEA RS ol g5t o, A Bl AR

A2 (289)2] ZRVIDEARE oL ac =
S8 EPEAL FEGOIN AT A3 Bk A )L
sto] AR NS AT £t 54 (16) L (1))
Pearson *Jll]l (R)2} RMSE (root mean square error)S
_471—9,] Z%ﬁ]-E U_l Hﬁl_/d/\—].g rx:lﬂg}ﬁ

) r{r

[¢] 7‘<
. AR B PSS 4559 (19871
& oz shoint

Table 3 Synthetic observations of the Effective Soil Charateristics

(ESC)
Sand (%) Silt (%) Clay (%)
Case 1 80.0 10.0 10.0
Case 2 10.0 10.0 80.0
Case 3 40.0 20.0 40,0
Case 4 25.0 50.0 250

0

70 Kilometers

Fig. 1 Study sites for the soil moisture data assimilation scheme;
(a) Chuncheon Bangdong—ri, (b) Chungmi—cheon watershed,
(c) Gyeongnam Cheongduk—myeon, (d) Daegu Hyunpoong—
myeon, (e) Gyeongnam Ssangchaek—myeon/Hamyang—myeon

S alsl=rgl A0 AlE, 2018 « 235
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Ol
S5

B7Fsl7] 915te] 7H4AlE (synthetic experiment)-2 53
ALt 7HA oA = —é?‘ﬁ JATE A0 2R TS
(ASOS) 2] 2011 7]/ A= 2} Case 1~4 (Table 4) 2] A=
thee EYEA 271 o] 8ato] BYEA 2 A UG

BEAAE 718190 Case 1-40]| THE EQFRAR 53}

RN O8

r

o
o
o

7150l %‘%‘J B EYEAES tha B ol sk o
U, AA1A o7 AEg0a mojgho] dAlshs ATE H etk
THIARE AA FA oA B SEAN TS S
A= Al 4= Q17] wjiZe]l Table 49] A= EFALR
2HE f8 EYEES 55 BRI Y
A2)dE ds3ich

Fig. 2= Case 1~4' ELEARES|Ho] 2&3 E
FEAS ol&sto] Hojd EfrRit S EYaE2 UE

_ (C 1) R:0.99.8 N
% 0.5 ase RMSE : 0.004 250 _ LHq— Sand EO‘:O] _‘_/\ﬂ.(ﬂ_case ]_4 0]1:1:\ o]:/\tzl O] }\OHZHZ%]
"‘E 04 ( f 500 g
B . i 2R TR EO| (Case 2-4) BRI} u)isto] At H o
£ - YA Y ) f g
o2 W A wII\\Jr‘\ M. ; "‘i‘;\; %”\\JH’AJ\,“’V \ A [N Y SN ST 2 Yelt o, Case H 54 21} EoFEA 0| EoFZ9]
N B 550 2 P v]A & Aoz vehth WAl
0'(:)4-01 0s-01 0601 0701 0801  09-01 1001 11-01 e = /g—é—%):}q— EQ]%}:(R 0.9 0]*]' 2 RMSE: 0.005 0]6‘]—)01 %.]_
0.6 T T 0 =
cus | (G - com L ASRe Ao e} B REsp|He) 2o 45e
": 0.4 AN L f/\“n“"\*/v MRS AN e e / 500 ¥ /\‘]—T"Z‘]__E 7'] '6]—93\1:]—
gos N N \‘V} . ;‘ i 750 5;
2 A \J H
S02 ! 1000 & =
Em - 1250 2 9_x°|' 75'% 'AEIO:"I
A< H O =
0.(1)4-01 05-01 06-01 07-01 08-01 09-01 10-01 11-01 150 Flg 3 1 —1—r—< ‘1/\] /\‘1‘3:1 H]-Eag Eoo‘: = TDR 7] }!\Eé
| cwed ] e Aol EYSEAREI G 28510] 325 B 54
& 0.5 2 0. 250
R gk wolgkat Algre] WS Ry vE 6%1 20942
i KUYy
G LR I e W B 79209 RkE Sk mofgte] A gt th ) Heb
forr Y NN f 1000 & o}, AAA 0= gk (R: 0.772, RMSE: 0.065)0] A7}
Zo1 o~ I 1250 _4 ]:];150 —1/%12 XLH]—OZIO]_ T;]— OC}E/\gSSand 61.5
Moot oso1  oeol ool ool osor 1001 11-01 1:00 %, Silt 28.1 %, Clay 104 %= USDAOH/H 6]— EO]:__./H
0.6 T T
~os | (Cased) o 099 g o =¥ Sandy Loam B3] A 0 & UEPgt o= FEF
v el S e oA e A de) BSTkE dXst Ao
. Pt ey, o ESap el A4 BYH S =
So2 N b ’f 10005
Eo_] N \" - 1250
0.0 1500 0.5 0
04-01 05-01 06-01 07-01 08-01 09-01 10-01 11-01 _
= Rainfall - - -obs(Synthetic) ——GA_noah :z 04 iﬁggzo_oss 200 .
203 600 E
Fig. 2 Comparison of the synthetic and estimated soil moisture Eoz | - E
dynamics for Cases 1 to 4 EO.I h At . ]2005
0 1500
Table 4 Results of the synthetic experiments 0401 05010601 07010801 0901 10-01 1101
= Rainfall Obs.SM — Sim.SM
Sand (%) | Silt (%) 2 (62 Fig. 3 Comparison of the measured and estimated soil moisture
Case 1 Synthetic ESC 80.0 10.0 10.0 dynamics at the Bangdong—ri site in Chuncheon
Estimated ESC 81.1 8.4 10.4
Case 2 Synthetic ESC 10.0 10.0 80.0 Table 5 The measured and estimated Effective Soil Characteristics
Estimated ESC 10.4 8.4 81.1 (ESC) and soil erosion factor (K) at the Bangdong—ri site
Coce 5 | Syrihetic ESC 40,0 20,0 40,0 in Chuncheon
ase
Estimated ESC 40.3 19.4 40.3 Sand (%) | Silt (%) | Clay (%) | K factor
c 4 Synthetic ESC 25.0 50.0 25.0 Measured ESC 61.5 281 10.4 0.201
ase
Estimated ESC 26.1 478 26.1 Estimated ESC 61.7 24.3 14.0 0.189
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Fig. 5 Comparison of the MODIS—based and estimated soil moisture dynamics; (a) Cheongduk—myeon, (b) Hyunpoong—myeon, (c)

SSangchaek—myeon and (d) Hamyang—eup sites

Table 7 Comparison of the measured/estimated effective soil characteristics (ESC) and soil erosion factor (K) at the Cheongduk—myeon,
Hyunpoong—myeon, SSandchaek—myeon and Hamyang—eup sites

Sand (%) Silt (%) Clay (%) K factor
Measured ESC 40.5 36.1 23.4 0.230
Cheongduk—myeon -
Estimated ESC 40.2 374 22.4 0.237
Measured ESC 483 40.2 1.5 0.275
Hyunpoong—myeon
Estimated ESC 42.0 449 13.1 0.293
Measured ESC 422 33.6 242 0.221
SSandchaek—myeon
Estimated ESC 42.0 449 131 0.254
Measured ESC 59.8 30.0 10.2 0.232
Hamyang—eup -
Estimated ESC 545 323 13.1 0.240
Bl=rs-galsl =73 AloA A1s, 2018 * 27
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