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Abstract

This study aims at assessing the quality of the Advanced Microwave Scanning Radiometer 2 (AMSR?2) soil moisture products onboard
GCOM-WI1 satellite based on Land Parameter Retrieval Model (LPRM) soil moisture retrieval algorithm with field measurements in South
Korea from March to September, 2014. Results of mean bias and root mean square error between AMSR2 LPRM soil moisture products
(X-band) and ground measurements showed reasonable value of 0.03 and 0.16. Also, the maximum of the Pearson correlation coefficients was
0.67, which showed good agreement in terms of temporal variability with ground measurements. By comparing AMSR2 soil moisture with
in-situ measurement according to the overpass time and band frequency, X-band products on the ascending time outperformed than those of
Cl-band and C2-band. Furthermore, this study offers an insight into the applicability of the AMSR?2 soil moisture products for monitoring
various natural disasters at a large scale such as drought and flood.
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FR7VETHe R EYSES ti7|e AF Aol
g o2-8-S AAHE T8 IR 1A E]oj$iT(Jackson
et al., 2010; Seneviratne et al., 2010; Choi and Jacobs, 2008;
Njoku et al., 2003; Wagner et al., 1999). T35+ $]4Jol| A
AFEE ES o= 71318}, AR 7)1 H 59
A 27 oA A Ao W, F4, 7ha, FAHEA
5O Z+E Aofiofl waE EA ol 8% QIth(Kim and
Choi, 2015b; Leroux ef al., 2013; Bolton et al., 2012). ©|2{ g+
7ol 914 dA=EAPE Bt 999 EdrEE
2|52 0 = BE 4= Q= A o] Q7] witolthKerr et al,
2010; Jackson et al., 2010). EXFFE A& 94842
ulo] 2 2 tH(microwave) g ©]-8olo] =S F-Wol=d),
nfo] 3 = u} AATAR= EH| et HIde] TAglo] EYa=
ArEo] B Q9 UH7]-2 % (Brightness temperature, Ty) %=
S 4= A2 FH X of 7175 (Wigneron, Schmugge,
Chanzy, Calvet, & Kerr, 1998), 2 EZo|(Ful<of o=}
3~5cm ESESTE) T &g JHE A3ATHNjoku &
Entekhabi, 1996). ©]2]gt nfo]| g2 u} 7|Ht A& EoFpE
Atz A 4= A A7k oot Rofo] x| tatet At o]
37 7193eHCrow & Ryu, 2009; Choi et al., 2008; Choi
et al., 2013),

o ufol 2 7]k 91 B

o9,

ol9h e FHER <l T
AmE F AARReRE A 2T Foof dis] F50]
7FsotAe, SR EgLE AR S HhE 3-8oks A

of2] Aol k. 1) iAo r W 7 sldE=et
A7V 2] BA, 2) National Aeronautics And Space
Administration (NASA), European Space Agency (ESA),
Japan Aerospace Exploration Agency (JAXA) 52| $14
ER 4 2TeEe Ao HHspl 9Hsp
o]2012]7] €2 7). 3) 914 22| Pz 2] Calibration/
Validation A7} F-53F 4, 4) 2] @ Auprbi] o = QIgh
7R S Q@0 A= ToE I EYrE
b ARGl Aljto] 9l&ol A& E o] $rh(Kim & Choi.,
2015a; Oliva et al., 2012). fl=e]l $1olA 1HEH B2
2} 9) 12148 FhEsk 1, 7124 Hel A 2 n-si)
EES 7E0R 94 B4R RS USSR e
AF50] =] o) 2t Albergel et al., 2012; Brocca et al.,
2011; Draper et al., 2009). ©]21gt 2tz HE-S 53 9ol
=5 ESw Amel AHoA 537 A5t et
S B7FE 4 Qlek SRR A TS ESE Ame

A B 2wt vlaste] SR E, AR,

A= 57 3ol T &2 5ol th27] wlze] A= 1]
folS vl BAlste] 94 Apart Quph A== o AL
= A = el tishA = B 2574 9
2 =4 ol 24 §) E WA 8PS, AR
354 BAYSHE o8] 5)2 esof k= ofefgo] gt
(Jackson et al., 2010). TetA] o] Ao A= GCOM-W1
73S AMSR2 AN E ©1-8, 412 H 1 EYw Alms
A WR 9 oRA ess FgHoz 15
ASotlen, 24& Fol = A HoA 2] AMSR2
LPRM Y1 2|& 7|9 EF-E 2pm 0] 2848 371 g 4
A0

2. 914 Y AHBAAE

2.1 Y 4A=

AMSR2+= 2012\ 3o HAFE GCOM-W1 4]l
HAE o83 vro]A=u} Al olth. AMSR2:= NASAS)
Aqua 9ol EAE Advanced Microwave Scanning
Radiometer-EOS (AMSR-E) Al A o] T4 7E Q]3] 7id
&SIt AMSR-E AlA = | x0] 453 ulo| A=t AlA =
ThFRt 2ofol| A Eai 4FEol| o]-§= ol gth(Koike er
al., 2004. Njoku et al., 2003). AMSR2 Al A= AMSR-E]|
H|off Bt 2 BhAR QFEURE A A sho] 7R 331 sl d e
2taE A5k, 71£6.9,10.7, 18.7,23.8,36.5, 89.0 GHzS]
% 67| Sl A 7.3 GHz Ad o] F71E o] ghr] @ Hulzt
A(RFI, Radio Frequency Interference)2] el st 274
a1 8]ES 3kt thImaoka et al., 2010). @A L&
L FFF AN 7| FHIAXA)E= X-Band AMSR2 EF
B 2 aE AlFslal o H(Fujii ef al., 2009) NASAESF
LPRM ¢85S 53 AMSR2 At#E C1, C2, X-band 9]
AEE2 AlEskal It Owe, De Jeu & Holmes, 2008). &
%170 A= NASA LRRM 7|4t & 1128 &2 535) Al 3 ==
EF459] ascending (13:30), descending (1:30) overpass
time A|7Fe] 2F=E E-8-5F0TE. AMSR2 AllA 9 7} Faf
F I A& 542 Table 1.914] & &= k.

Table 1. Frequency channels and ground resolution of AMSR2
sensor

Center 6.93(Cl)
frequency (GHz /7.3(C2)10'65(X) 18.7 | 23.8 | 36.5 | 89.0
Band width(MHz) 350 100 200 | 400 | 1000 | 3000

Polarization Vertical and Horizontal

Ground 35x62 | 24x42 |14x22|15x26| 7x12 | 3x5
resolution (km)
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2.2 LPRM (Land Parameter Retrieval Model)

LPRM ¢1e8]&2 nfo| Sz u} QAZAL 7|HF EQF
2wt B 5 A4 HE AwE Y AR=E oto] Ax®
Z o] Heloles R EFpE AR EETF, o] 5 TH
92 Ame TENE W S9e AR A=Y wY

oFprB AHE AESHE A AE0]THOwe, De Jeu &
Holmes, 2008). YEHE dAHEH thst A xlo] 7]&
AMSR-E AlA] 8] E¢fi AP A e]&52 7S] Sls)
LPRM ¢112]55 7t om, AMSR2 AlA7F &HAlH
GCOM-W1 9o 55 AAIRY o] Sof| & sfjd A 2] E
£ &35 2012 EE dAESSE IFE7F NASA GCMD
(Global Change Master Directory) A/H| A5 F3] 20124
BE @AY EGR ARE Raz st
QIT}(ftp://hydrol .sci.gsfc.nasa.gov/data/s4pa). & Aol A
= AMSR2 LPRM EOFE 712 7190 2| o= 20}0]
H 2 45 flsl 7F ARk 10 km 33t s =2
B A= s Aot

2.3 2| HESAR

A= 5A718 8= A 28 (http://weather.rda.go.kr) | 4]
= 2= 1500970 2[4 TE ES=oll g JEE A1t
Ut} 2 AoA = o] F A= =717l FaRh 113 7Y
214 o] EQFE ZF=(10 em, 20 cm, 30 cm, 50 cm)@}F 792
212 HolHE FHY, o] F HF EFTEel 15T 10em
O A= E 9V EE) v E IRt St E = E-8ot
ot 21 EoFE I=7H] = Time Domain Reflectomet
ry (TDR) AIA 2, 227 0te] 2R 7] 545 HehE o]-85
o] EgaE TS S5k AlS o] 81t 2 Aol A
£ 1) A TS EFET AMSR2 Ho]E7F R -fa 3t 4]
ZoflA 2) ARte] whet = A= H| A 4524 0 & Far ko]
Rom, 3) EGTR-0] AF0| B eAVES F weprbeA] o
EE 71%9 & 5= Data quality control (QC) & 4~5}%.2.
o, o] & BT Fotoh= 3870 213 A5t 4 ESr2
A} 2F0] Bl 1l 7415 AA|SHITE Fig. 1+= 1509170 219 &
Aol A8 dlolHE BAIGH A olok. - Ho[HE
IHEE 113082 FFSIoH A|ZFA 0 & L76}7] 9

Fig. 1. Locations of sites in south korea

2.4 ZAMUH

glo]g] B o] hA| 5t 2 o] flo]E= B4 ol A A <]
sttt 914 EoFrE AR E ascending, descending®]
overpass time®]| S ol= At = 5 61111, o] E Al 1t
4= 99(C1, C2, X-band) E & Uiro] BF5Ic) 25 2t
29] A 2= [t-2days, t+2days] 9] 7170 2 o5+ 51
o, o] 5 AHUS ESaE A= v, - AE5H ] 2ol 2
3 A (nearest neighbor) & ©1-&, 2| 8=t=2t 7H 7
7hE AL ESF R A= E FEokqrh AA 2l H =9
A2 A, 22K bias) 2F B AlF2XHRMSE) ©| &
A7IH-E o5ttt B F AA=E AX 91 Aot A
HAPE A=) AT E A, okt E2 v
Sto] ST 2] Hof|412] AMSR2 LPRM ¢12]5 716 EQF
Tt 2ba O] EA4-& A5t Table. 2).

EoF 2|9 A © 2 AMSR2 LPRM &118]& 7|4 EoF
A= b 2|3 B2 A= FRARE A5 Hol=A] o7
etz 1ol AAE BEE o]- 8ol Erwo] a4
H EAof| o= AI7HE 542 AT oFTH(Fig. 3, Fig. 4).

o)

&

i

.

Table 2. Statistical analysis of AMSR2 soil moisture with 38 In-situ measurements

frequency band overpass time mean_correlation oefficient mean_bias mean RMSE max. correlation coefficient
X-band ascending 0.257 0.029 0.162 0.658
descending 0.140 0.177 0.231 0.635
Cl-band ascending 0.219 0.163 0.212 0.523
descending 0.220 0.140 0.198 0.577
ascending 0.171 0.030 0.158 0.378
C2-band descending 0.186 0.025 0.154 0.524




426 S. Kim ez al. / Journal of Korea Water Resources Association 49(5) 423-429

3. G 29t U £

AMSR2 LPRM ¢118]& 7|5t ESE AR E A=

T Atme vl W 249 A3t 9173 9] overpass time 2]
W5} b= o 9 (Cl-band, C2-band, 18] 1 X-band)
B ARl w21 EFEat AA|El= /ol Ato]
7H S & 4= 21 IT} Table. 2= 387 A1 Q] EFH
5 21330 AMSR2 AlA 9] Al k=0 o Eri At=2f
O] A7} overpass time (ascending, descending)©f| T
2} o2 A §ig}o}l=] vl FAg Autolot. X-bandof| A=
3871 X% S+ ascending A17FH(13:30) 7} descending A7
(1:30) o} o =2 /7 -2 Bias @ RMSEE Hol=
2|7 o] Z-2- 5, C1-band, C2-bandJ|4|+= descending A7t
th7} ascending AT E T} B -2 ATHAIE Ho|FT}
olgfgt Avt= vt A2 JFEE =4 2 = Aok

1) Cl-band, C2-band®l| A 9] 4tE Ef—-o] AlZtefof o
2} 2| {EA = eFo] A d of) Aol 7F Y Sl= A2 RFI|
st Yoz Ay = 5= St AR et = EYTEAE
of] o] &&= nfo|Z 2k} RFIZ Q15 7| THdS wal gle
™ (Kim and Choi 2015b), T} A7} F-24-5 87|
L7} ¥= REIO Oigt @ Q%7 AAA HAhOliva et al.,
2012). opepA] A o2 w2 Futa: o] Cl-band
(6.9GHz) & C2-band (7.3GHz)= H &2 Fub4= G ji<l
X-band (10.7GHz) 2.t} RFIO] Tt B} 7|25 0] @ & A&7}
=7 2ol LAH B2k glo] EGRAlEe] 9
0zl Zes AtmEHoh P ddEsklRe]l Cl-band}
C2-band= X-band®]l H|[ RFIo] tht 7Hdo] At o = =
7] W ZO RFIZ} 322 AT )] @5 Aol A] 7] 2.2
Qo] ] Hol| dojd Ao|tt}. gfshH oA HA A
o1 Mufg-g-0 A AJ7HS] 1A] 302 H ot AR EHE A7kl
134] 30+2°] B 5= o] Yehtr] wjzo|th

2) §FHe] X-band+= 25 AlZtfof] 2| - #S 2AF=2to] 4
o] B T2 ZE HolFal Qli=t| o= RFI o *dtH &
2 A2 PFe = X-band 2] -9 RFI] gt Gk, &
Aol w2 2] 8 2o Qg Axta oA o 4= gl Aot
SfshA LPRM ¥l 2]5-2 ko] E35| Tlzte}r] fi&o|ct
(Parinussa, Meesters, et al.,2011). Z A A|7tfjoll= 2| &
oF A 0] 2k 2fo| 71 o] U] 7] miZell S E= A E
oF AR o] 2= 2to] JLEof| fFAIF o] JIATT, wrofl = A48t
2| 39| Ao 7} 86k mhito]] 2k of §ZeF LPRMO]
tjo]g Azl B 2 ATAIE Hol= A2 AR HLh
©]i=C1-bnad, C2-band 2] 74-¢-2} 4t = A1}1H]|, RFIO|
olaf| @ A H7|- =7} r| A= F&Fol, LPRM &l &9

T
F

Al 2o tigh ¥ o 27| W E2Y Aol =
oAt b L AH 7|2k 32 ES E HlofH
of Tt G vl A]7] w-EolckSoldo et al., 2015).
Overpass timeoll WE A 243 vRI7HA =,
AMSR2 EFi 2t 9} 3871 2|45 Akm ofo Al
& Fubg g o) wet 2Rste] vlugt AakE SRl & 4= )
T} Table. 2 ©f|A] ascending¥t descending A7t H5%F
X-band7} 7FY =2 4TS HoF2™, Cl-band,
C2-band <=2 & 2|7 H|o]E] o] o] A U= Ao
= AU o] gt A¥= 1) X-band EG-20] A1
Z EYgET B5 Zol9 zol7p Fox Efshal
C1-band, C2-band @] RFI°] T3t ko = It A ot
o] o] A ZH4<t Ao 2 B H) = Foletjof| ihE RFI
O] T A0 Apo| 7} Efr= AtE Aol 27| 2H-8-3ith
122 Qltt. 2) Cl-band, C2-band (2F 5cm)E Atz o2
72 TP TS ZH= X-band (2F 3cm)= A A3gHA o o5 o
Ehg-8 787 Qlth & X-band7HAHE R G 9] HFo] =
2732 o A Htgeith=s 22 AlAbobH, 7t
o+ 2| G ol - &= X-band= C1-band, C2-band .tk
224 & 4= ok g2 A It Crosson
et al., 2005). TH¥EE 2|3, 15 Hol= TR oA =
X-band7} B o] E] AFZ0f] 0] o] itz A2 Ko
F= 70|t} o] 2 gt A =(Kim et al., 2015; Griesfeller et
al.,2015)°] uto| F 2} EQk4 glo|e o] H 2|44 244
o} A Z|FIt. Table. 22 &l w412 AMSR2 LPRM E%F
T A= ot AW WS B, Abm 7] AA| A1 A
B 3870 2174 A2 box-plot (Fig. 2)& S5l S84
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HESTE2 AA G FEE Hehd Zloleh & Z19 oA (a)
= X-band, C1-band, C2-band2} A3 H|o]E RGe] 25 0.3
o1&l 387N A1 F 107H), (b= X-bandoF A= 2F
Z 2} RATH0.6 ©]4de]™ Cl-band 2} C2-band o] Z3F7} %
23 24(387] A= 127]), (C)= Cl-band®} C2-band %}
1= 2= 2o REETH0.6 o140 ™ X-band o] A}7} A]
Z3F 2H 3871 A1 - 871) 9] w7 71l Fadohe A=
|t}. Table. 3= 2t E-R=5H tiE 5= 209 A4
ol A Fuba BE RgEo] 223 A (38 A1 F 8
M AALE 22 didols At F5d 722
ascending} descending overpass time %5 Table. 30|41 E
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Fig. 4. Time series of AMSR2 soil moisture on the descending time

Table 3. Statistical performances of AMSR2 soil moisture with in-situ measurement

. . R Bias RMSE

Station | Land cover | Overpass time X Cl 16 X Cl I X Cl o7
Buyeo | Crop land Ascending 0.513 0.327 0.379 -0.039 0.109 0.045 0.186 0.141 0.091
Descending 0.360 0.518 0.451 -0.039 0.108 -0.031 0.186 0.130 0.076

Hwasun | Crop land Ascending 0.533 0.195 0.069 -0.180 -0.125 -0.061 0.221 0.146 0.127
Descending 0.503 0.125 0.017 0.081 -0.083 -0.090 0.160 0.108 0.124

Gyeryong Mixed forest Ascending 0.018 0.278 0.122 0.032 0.144 0.091 0.149 0.162 0.129
Descending 0.051 0.308 0.369 0.195 0.113 0.036 0.251 0.151 0.118
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4.4
Z|- AMSR2 E= Hlo|gof tigt HE 750l &
3] 213 %] 1 I} Kim et al., 2015= AA] 72 © 2 AMSR2
JAXASFLPRM7Z |9t EJ7 Hlo] B & A & v wste] F b
O]9} /g o] A] Hof whet k22 gk 7H& Bl
Cho et al., 2015+= = 2] o] §lojA] AMSR2 (JAXA) E
T HolHE AHES EYE HolHE ol Hl L HS
Sho glole] 4~5-9] AIZHA A|gte] e vkt vhet A o]
¢l-2-& H 9t} Kim and Choi, 2015a*= AMSR2 (JAXA) E
G dlolEl et R El EQkpi H|o|E & H| wsto, SHEE
270 412] AMSR2 EGS= 914 -8 732 A AIsH
t}. o]e} o] X FopAjot Bl Ht: 25 thif o =2 jF
nfo| A2} 94 o] E-E AE Bl iRt v S d4=
o] 1Y =] 3.0}, AMSR2 LPRM 7|5t EOF4=EL0] SHit: 1]
WA= ATk tepA of Ao A= F gare]E]
H| 1 of| 9FA] =] ojoF & AMSR2 LPRM ¥172]5 7[R E
FrAtm e} A SRR A A4S AgskelH
1 A3} X-band EFFE-2 ascending Aol 4], Cl1-band
@} C2-band 2] EFF-E-2 descending A|ZFHOl A A HT=
Aot S/ BT, Fup G vl oA+
overpass time®l] ZA $10] X-band EF4-E Fho] Cl1-band <}
C2-band 2] EFH T A 5 2t w9} o =2 A4 TA|
£ H3th webs AMSR2 LPRM EFGE Zae
ascending A]7FH 2] X-band EFH gho] SHEE 2] o 7}
95 eSS HRITE=2ES A& 54 AU E5H 9
4 ESrit AHES EGEY AAE
AMSR2 LPRM E =17 2t w7 -9-APS 0 21885 2k
O] A7 R EA) S A gkl 22 wEstlt ol 2Rtk A

X

2

HT
1%

IN( ['U]O
of
%
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