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ABI Advanced Baseline Imager

AHI Advanced Himawari Imager

AMI Advanced Meteorological Imager

ATBD Algorithm Theoretical Base Document

AVHRR Advanced Very High Resolution Radiometer

BT Brightness Temperature

GK-2A Geostationary Korea Multi-Purpose Satelli@A
GOES Geostationary Operational Environmental Stell
GTS Global Telecommunication System

HSST Hybrid SST

IR Infrared

LUT Look Up Table

MCSST Multi-Channel Sea Surface Temperature
MODIS Moderate Resolution Imaging Spectroradiometer
MSST Multi-band SST

NLSST Non-Linear Sea Surface Temperature

OSTIA Operational Sea Surface Temperature and &eAralysis
RMSE Root Mean Squared Error

RTM Radiative Transfer Model

SEVIRI Spanning Enhanced Visible and Infrared Innage
SST Sea Surface Temperature

UTC Coordinated Universal Time

VIIRS Visible/Infrared Imager/Radiometer Suite
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M ethod Channel Equation

MCSST_S = Q105+ Co(T105— Ti29 +

Split
MCSST Cs(Tios— Tizg(sed —-1)+G
. NLSST_S = d105+ CoTre (Tio5— Ti23) +
NLSST Split
Cs(Tios— Tizg(sedd —1)+G
HSST = Fe + Cu(T105— Tcs109 +
Hybrid SST Split CoTro((Tro5— Tes109 — (Tizz— Tesi2d) +
Cs((T105— Tes109 — (Tizz— Tes123)(sed —1) + G
) 4 MSST = GTi05+ Ca(T105— T12.9 + (Cs(Tr05— Te7) +
Multi-band CuTr05— Tid))(sed — 1) + (@Tios— Tos) +
(4-band) SST Channels A sT L e e

Ce(Ti05— T11.9) + Co(T105— T12.9)Tec + Cs

23 Y¥x=
2.3.1L1B

¥ 227 AMI &5 AF5.9) geolocation FEZHEH At=H 255 Fdt Zojth AMI A
9 AAAEE 74 dol mlg] ZAAdEo] Qe 7 ¥ (Look Up Table; LUT) 9} H]iLa}ko
A EE o= Wl 3FES AAA dg: A5E &3t

=<

¥ 22 AA AR QlE 2=

Name Description Dimension
Ch11 AMI BT Calibrated AMI L1b BT in channel 11 dr{lon, lat)
Ch13 AMI BT Calibrated AMI L1b BT in channel 13 dr{lon, lat)
Ch14 AMI BT Calibrated AMI L1b BT in channel 14 dr{lon, lat)
Chi5 AMI BT Calibrated AMI L1b BT in channel 15 dr{lon, lat)
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3E 2.3 GK-2A/AMI #= A8 E

AFEEe] AtEE L2/3 A E T

gFol dgAse dE¥e ARE stk
3 232748 1Y 5=
Name Description Dimension
AMI cloud mask AMI L2 cloud mask data grid (loat)
AMI sea ice mask AMI L3 sea ice mask data grid (lat)
233 H% A=
E 240 s AbE dudgd dYHEs B ARss Hdsslt
T 24R% A8 Y 2=
Name Description Dimension
Latitude Pixel latitude grid (lon, lat)
Longitude Pixel longitude grid (lon, lat)
Satellite zenith AMI satellite zenith angles gridn|, lat)
Solar zenith AMI solar zenith angles grid (lon) lat
land/sea mask Land/sea mask grid (lon, lat)
Simulated clear-sky BT RTM simulated clear-sky BT grid (lon, lat)
Daily SST climatology
SST climatology grid (lon, lat)
(mean, standard deviation, maximum, minimum)
First-guess SST field OSTIA SST or real-time MCSST grid (lon, lat)

2.4 027 W74

Al oA WES HFe B

O

ol MH-E zlo] 10 mm oHjellA o] FolA = Fe=,
9 F G-2(skin SSTY 243 #Ho] At} (e.g., Saunders, 1967; Robinson et al., 1984; Donlon
and Robinson, 1997; Donlon et al., 2002; Minnett, 2003). ¥t o | AGFAZA5= S &
Hlof web zlo]7} xpol7h QUAIRE AWkA © 72 “pulk SST'E =43t} sl &
WO 7 2lsto] skin SST} bulk SSTAC] o= 2 &= Jro] 2 zto]7t BAEH (e.q.,
Gentemann etla2003; Horrocks et al., 2003; Gentemann, 2007; Gentemann and Minnett, 2008). ©]
23t Aol vhgo] okahul, THo| Qi W ol H% EHIHY EFol AN

AL T«



z}o] 7} B]% S7}stt} (Fairall et al. 1996; Murray et al., 2000; Wick et al., 2002; Castro et al., 2003;
StuartMenteth et al., 2003; Tanashi et al., 2003; Nardielli et al., 2005). 1% 2.1:> F/oF7Fe] 3
Al AgrHEE A s oo WE o JHe F&5 UEa Stk e 94
skin SSTA== 2] B2 ATl flstd @ @54 bulk SSTARE ol&38t7]ol=
of g} Aeko] mEth FHTol: ofzte dl4w 225 k] fdl oF 0.17 KO dAe 2
3 Ml (offsetys 483101 skin SST= bulk SST2 W37 % 3, &4 A =7t &8 7l
o= ol g} 2 BAAS o] &ste] Mty stth (Donlon et al., 2002).

SST 40 = SSTy, (K) SST,,, - S8T,,_ (K]
49 . LI 18 15 ] 25 3
tl,‘n-i
- ATawrna
~0 = 40K f_,__,.r-'

"‘-#" SSTdepth
0
+ et <+ ssTid
{
{a) Night time situation, Bght wind {b) Day time situation, strong

solai radiation and light winds

a9 2199 7HA S22 A2l (Donlon et al., 2007)

SSTuk= SSTn— [0.14 + 0.30exp(-u/3.70)] 2.1)

714 SSTuk®t SSTkim= 22t bulk SST} skin SSPI™, u= &% oltt

Fole 25 A WE o= Qo] skin SST}F bulk SST| #HAI7F v H3telzlc,
nds =g7] fElAE sligdelAe] flux AR A 1 Febe] A HE deHeSs
Az E0] Qlojok stk B ATBDAIAME AA sga=S oz o a2 me Ay
A sFHes AeE Had UH skin SS®} bulk SST°| #}olE 1 &dHA] 9kar /\}%o}
Atk 3N dugFe] ATE 7T dole A €& =% 4S5 bulk SST
o] dAH A= (matchupkE *Pgo}oﬂ o] &3ttt ¥4 2 F Castro et al.(2016» AVHRR
(Advanced Very High Resolution Radiometef) === 2} bulk SST] €424 52 3]#AFH
sk A3 Tt skin SSTFY] XA AR 374 S Aol wlsiA, 1 A o]
vz okom, @3]y o JEgd Ayt ok stk As Bl v Qlth
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25 F5h4 A

251454 dFHer iE dags
197044 o= QAFF HLdde AreS oL dATHEE FHT 7 e
dag]Fo] MEE AT tEA ] dugFo] e dI]AFA (MCSST; Multi-Channel
Sea Surface Temperatupé¥} (Prabhakara et al., 1974; McMillin, 1975; Barton, 1985; McClain et al.,
1985).

MCSSTp = a,Tios + ax(Ts8 — T105) + az(Tz8 — T1o5)(secd — 1) + a, (2.2)
MCSSTp = a;Tyo5 + az(Tios — T123) + az(Tigs — Ti23)(secd — 1) + ay (2.3)
MCSSTr = a1 Tyo5 + a(T3 8 — T123) + a3(Tzg — Tip3)(secd — 1) +ay (2.4)

ArHen AEA AFEEE 9o uhEl dual window MCSST MCSSTp ), split window
MCSST (MCSSTy), triple window MCSST MCSST;)Z T2 ¥t} MCSST g5l A t)7]
J3ke] HMEAS e E Zo] Walton et al. (1998)] H]A & <112]Z(NLSST; Non-Linear
Sea Surface Temperatufe)e, T2 o] HH

NLSSTD = a1T10_5 + azTFG(Tglg - T10_5) + a3(56C9 - 1) + a4 (25)
NLSSTp = a1Tios + a2Trc(Tros — Tr2.3) + ag(Tios — Tr23)(secd — 1) + a, (2.6)
NLSSTT = a1T10.5 + azTFG (T3.8 - T12.3) + a3 (SeCQ - 1) + a4 (27)

duE]FoA BHILE @GIFHSE Z27R) T v 488 R27] wie] dF
e AEEAL, split window MCSSE tixeAy, T F7]|407 oRys=
do] F8 255 ARSI S btk NLSST %8t slFd s ks Al AREH = 93
w2} dual window NLSST YLSSTp), split window NLSST (VLSSTg), triple window NLSST
(NLSST; )& T-Z¥Th GK2AAMI #lFH 2% 4 dag]Fexs ARgAre] H2 o
w2} MCSST2} NLSST= 4AF&E wj split window MCSS®} split window NLSST 2 112] 52
Aeste] e s AbE g

»

bo oo O
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252 Hybrid |5 A& dug&

L

HT BAPAG R (RTM) S F=AAIE F380] Zhssidel weh, FAED AdAEEs d9st
of Y HHI &% (simulated clear-sky BE R o3k= Zo] 7} 8 b

2712 s Apolgk Atele] AFAleE AbEste] F7F AL ™ (scaling) 2+
A= FEe] Hybrid slFWH-&%E (HSST) SaelEs Attt



Hybrld EH‘/‘FU&%E = = =]
9 B3 Amel BAAY waol woE Ane] 42 /e ol w}a} EEJER
2 o

#k /‘}O]«] ﬂ%ﬂﬁ] ﬁ%ﬁiﬁ‘r. ol wj A 7hsst T H el E’i%l{ = least-
square Hybrid*c‘?H—’F?iL¢E‘rjl A&t §ST oy = YEFIA

SS8Tsu = Trg + brs1(Tros — Tes105) + brsaTre{(Tios — Tesi05) — (Tizz — Tes12:3)}

+ brs3st(Tio5 — Tesios) — (Ti23 — Tesi23)}(secd — 1) + bygy
2.8)

rlr

U @Al = o] AFsEs AALE dlFs ol Fastth NLSST ¢ 2.6p14 <
IAGE ALsta AR FAREY 271A iR s Alol] RFEHAgE et &
3, least-square Hybridl=H 2% (2] 2.8 E w37 iA 2 @ AES A 8]etar AALsH
AR 271A Sl HEE Abole] EFEHAMES FEITE o] E9] HE LZAS A9
st A gell FalgH A2 Hybrid SST] Al4E 9A Hi, QXYL AS5529
Bargtold MEzE AlFZ AAbeE FAbgEe] B ghs W EZN RS QEAEE
A ok o] S HoE YERWA oo 4 2.9-2.12% Frh

oy, = std[a;(Tios5 — Tes105) + A2Tre{(Tr0s — Tes105) — (Tiz3 — Tes123)} +
a3{(Tio5 — Tcs105) — (Ti23 — Tesi2.3)3(secd — 1) — Tgg] (2.9)

orsy = std[bs1(Tios — Tesi05) + brs2Tre{(Tios — Tesio5) — (Tizz — Tesi23)} +
brs3{(T105 — Tesi05) — (T123 — Tes123)}(secO — 1) + Trg] (2.10)

b, = (onr/01su)brsn  (n=1,2,3) (2.11)

by = mean(T;s) — mean((oy./0Lsu)[brs1(Tios — Tesio.5)
+ brs2Tre{(Thos — Tesi05) — (Ti23 — Tes12.3)}

+ brs3{(Tio5 — Tesi0s) — (Tiz3 — Tesi23)}(secO — 1) — Tgg]
2.12)

AN T AS 2 Azolth olgA ~AY
2.137% 7o)l HEZ S Hybrid a5 HLE A& 2A)o] Ao zit},



HSST = Trg + b1(T105 — Tesi0.5) + b2Tre{(Tios — Tesio5) — (Ti23 — Tes123)} +
b3{(T105 — Tcs105) — (T3 — Tes123)}(secd — 1) + by

(2.13)

2.5.3 Multi-band (4-bandpll +H &% At&E daEF

# < Himawari-8/AHI (Advanced Himawari Imager), GOES-1@eostationary Operational
Environmental Satellite -16)/ABI (Advanced Baselineager®} #2 W% A& Al ARE
S s WMETE MR o] AAMTE FAEe] HAbE e wet 7]Ee 2-37]9] AE=
ol gsto] APA AN S B9 dFHLE 2bE SugFES 7|2 oE 3 Multi-band
(4-band) ATHE T A& dag]Eo] AgrE Tt (Kramar et al., 2016).

71E FAE 9 AAAE ANA siTHEs AEs g &89 AdA IAEH
Gy Fd oE A2 10-13m W W AE 13-157A5 8 T4 Fgo] x
g 11 A5E F7HE AR a8 AE ARE FEete A gk AbE A
ISE gtk &l shuel Ale ARgEThE Zlolv stue] s dggdows vy
AA NS ez BEdxAo] AAE 4 rk(Kramar et al., 2016).

MSST = a1 Ty + a2(T1os — T12.3) +{a3(Tios — Tge) + aa(T1o5 — T112)}(secd — 1) +
{as(T1o5 — Tse) + ag(T1os — T112) + a7(T105 — T123)}TrG + ag (2.14)

AZNM Tge, Tros Tir2, T2z S AL 94 #5F FE ot

2544% dedes £ #E

T5 B4 maske A43 T WL edes 7 #e 34 F edAR vdoh
A AA dACA = AEE ATHRE ol 5 HAH olstolAY gk oldeld
ol B O E AASY. T HA DAAE dTHEE AbEe &85 A 11, 13,14,15
of tiate] tf7|HAIR Ao BojE HHAIE2E Amet 94 #S5 AR A5 &3}
ol 54 7IFa ool FEo® st AASE Al WA dACdAE 75 AR
S d&3to] AEd dATHEl FHE HAREL ot R ddEE Aue AAT
ok dl WA dAl A= 5 7HERFE A G ol gk A ASH] flEte] V1 99 Ul

AN ARE EE 5 dae A staete] 5A4S wwste 5 540 7
T A TElE W] A7 s mpARte g SR s FiHARl Hs 540
TEol vE] 22 548 o] 831

sto] gt stAHT A7 TEo] AA"E 4 AE= stth(Ignatov et al., 20L0Petrenko
etal., 2010).0] <l 7} 99 FHANHY A A7 EA AE &t T
ol o8 ede FAS AAGY] Yste] sadE Ad AR Ui 7|Eae 48319
=3

e~
o =
by
=Y



254 | HeE A%

GK-2AAMI 974 S50 258 F8atel 19, 52, 109 58 242 YA S
S w9 1N BEE 5 Aok Foldl i (uH AAY AR(k=1,..,N)E ]
gatol A7kl Tistel Fit e Fehs WM et gol AT & gk

SST(i,j) = k=1 SSTy(i,)) (2.15)

Name Category Description Dimension

Satellite-buoy-RTM-first-guess ) _
Matchup dataset Product Single ASCII file
SST matchup data

_ o Retrieval coefficients ) _
SST retrieval coefficients Product _ Single ASCII file
for Regression SST

Error statistics Product RMSE and bias Single ASiid|

Retrieved SST Product Regression SST grid (lon,lat)

flag of cloud mask, SST range test,
RTM test, climatology test,
SST quality flag Product adaptive test, uniformity test, grid (lon,lat)
threshold test, twilight area,

sunglint area

10



3. mAR 2 A%

3.1 59 d¥xs U AFA=E

GK-2A/AM| Himawari-8/AH|I GOES-R/ABI MODIS VIIRS
Wavelength Wavelength Wavelength Wavelength Wavelength
Ch# Ch# Ch# Ch# Ch#
(fm) (¢m) (fm) (4m) ()
- - - - - - 20 3.750 M12 3.700
- - - - - - 21 3.959 - -
7 3.830 7 3.9 7 3.90 22 3.959 M13  4.050
- - - - - - 23 4.050 - -
11 8.592 11 8.6 11 8.50 - - - -
13 10.403 13 10.4 13 10.35 - - - -
14 11.212 14 11.2 14 11.20 31 11.030 M15 10.763
15 12.364 15 12.3 15 12.30 32 12.020 M16 12.013
5 channels 5 channels 5 channels 6 channels Aelsan
% 31 & slgdaes At AFSE AEdS AEetr] fste] oY A=Y FFdE
A% dl gt o]t} MODIS (Moderate Resolution Imaging Spectroraditan)es o2 =5
thekstAl 7HA A oy SHAIE fAdelet GK-2A A9 H= o] Wol s Ao=E
oA A E o] GK-2A/AMI 8} §-AF3E = A€ S 7FZ Himawari-8/AHI & A &3t A=
ATrHET A5 EAHKAS A A 40}0% Hybrid SST ¢312]5 ¥ Multi-band (4-
band) SSTY 2|59 3¢ St W& sk oda Ad 11,13,14,1545 9 dF 52
BE AMEEY] sl s AlSE AFESYG T 19 3.1 & RO n R AFEE Himawari-
8/AHI 11, 13, 14, 1813 ¥ A5 9] Aot}

11



Channel 11 Channel 13

13 3.1 29 dgAs oA (Himawari-8/AHI Ch11 (8.6um), Ch13 (10.4xm), Ch14 (11.2
(m), Ch15 (12.3um)

drHes aEAd Jos AFES A4 A #5 AR dFASAE, 52
THE 27X} SFAS A5 A, A4 g #F A5 RTM 22 AR Al
o e E&ste] APA IARAHE AAste] et olE fsliAE e A BA
gl sddS Aart desit dldHASAanes #5 A5 AR, AXEE,
AE), 23 #5 Zolo #e JHE et Qlojof sttt 183 AAtE FsHR
Lo et S-S olalstr] AsA thr] AdEHlel #E REE A Astoiop gt F-o] g
FTiol ek g7 2%, iE Sl #dt ¥l ARES x3sta QlojA AtEE 3§
FHaEo exto AV 54 agla exte] 4TS FE Y /A 2JES vofst
T St

AA Ar7Fo R FHo] 7 AgAE (2= 71A4H GTS (Global Telecommunication
Systemg &3l FAEE AT BT EF0] AR Ak o] AEE dA AT
o7 AR F&HIL Q7] wEel M R HoE ARE T HS & AUAe AR
ojth, wetA B Ao = Al AFEETE ol HSHGAAME EAFo] A5E &
g3t}

GK-2A YA g EAJo] vH]Z=3F Himawari-8/AHI 9 85 = 7FA 1, Hu A+ A=k

12



T 5%, 1 Hd A= Himawari-8/AH sl ol sl dsts 2 km= AA3ste] A #S5-
dpds 9Ad ARE etk oldE 2Ae wEHah ARES AWstel, s
Yol AFAZAR B35 9, @, A, A, B, 149E, 23 94BSARY BF
L, 9, AL R, A%, AR, GRS 2 A FEeE, 33 4o vdag Ha
gk Azl 2R 5 40w VS Do bepd o] Lx, 13 2o §
& 15tk A7lelA Pl AL, dAsHeRe & ix}E 1A RO o
A BAZE QU HaEe AASUT 0% A A% AEEd %E% A9} 4y
mask 3% Ageoith RAARE BEH ANH Aw *@*P e % 3290 then)
Atk
3 3.2 Himawari-8/AHI R A5 2 A A AS-HFES A4 A= 43
Collocation Area Period Number of data points
Himawari-8/AHI 2017.07.24
Full Disk 6,766
—in-situ— RTM - 2017.08.07

o
s
ﬁ
X
N

il
N
N
oX,
24
it
N
o
iy
o

AAARTE FAIEE, 32,1004 <

W ARE 0§l 24 JHBE ALLE AFAZFE 1o AR b
9EW HEAFE FEW ATHA FALY FnF A W B BuES
G A& faol ALNIA 00k 120D bk BE i F AR AR 7
SES S ¥ 339 3 59l A =

37} 3.
Houky gk g ALEAS 7
band (4—band) Ohai—% sl - glo] E3te
PHES % 3.6°1 7}

1_‘

F 33 9 AR AdA A iR ks Al

SST Coefficients

Multi-channel SST

Split : MCSST_S = @105+ C2(T10.5— T12.9 + C3(T10.5— T12.3)(sect9 -1H+Q
Non-linear SST
Split : NLSST_S = 105+ CoTra(Ti05— T2 + Ca(Twos— Tizg(sel —1) + G

Algorithm Cl C2 C3 C4 RMS Bias
MCSST_S 1.009796 0.954815 0.413480 0.234944 0.696260 0
NLSST_S 0.878102 0.039690 0.370040 2.766626 0.541502 0
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SST Coefficients

Multi-channel SST
Split : MCSST_S = Qo5+ Co(T10.5— T12.9 + C(Tio5— Tizg(seld —1)+ G

Non-linear SST
Split : NLSST_S = 105+ CoTro(Tio5— Ti23 + Ca(Tio5— Trz3(seld —1)+ G

Algorithm Cl1 C2 C3 C4 RMS Bias
MCSST_S 1.000994 1.230888 0.406061 -0.296407 0.603739 0
NLSST S 0.905816 0.038784 0.399890 2.450389 0.487401 0

3 3.5Hybrid lTHEE AAE AT

SST Coefficients

Hybrid SST
HSST = Fc + Cu(T105— Tcs109 + C2Tre((T10.5— Tes109 — (Tiz.3— Tesi2.3)
+ C3((T10.5— Tes109 — (Tizs— Teswd)(sedd —1) + G

Algorithm Cl1 C2 C3 C4 RMS Bias
HSST 0.884830 0.05632 -0.296796 -0.050822 0.510627 -0.005796

¥ 3.6 Multi-band (4-band) STH2% A& AlS

SST Coefficients

Multi-band (4-band) SST

MSST = GT1o.5+ C2(T105— T12.9 + (Ca(Tro5— Ta7) + Ca(Tros— Tard))(sedd —1)
+ (Cs(T105— Ts.7) + Co(T10.5— T11.9) + C7(T105— T12.9)Tre + Cs

Algorithm Cl1 C2 C3 C4

C5 C6 c7 C8 RMS Bias
HSST 0.934258 -1.135175 0.565654 0.961823

-0.043901 -0.044272 0.082092 3.204209 0.456154 0
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323%FHE A= Ay}

QoA AbzEE ZF duEFe AFE &5t Ut E AAbsth VjEHo=
Multi-band (4-band) 3|+ H2 =5 2t=3t A8 wa} split window MCSST%! NLSST,
hybrid slsFH & =25 AM&3ich 18 3.2 201721 7€ 279 15 UTCY AR5 &85l
HrH2 s AFESE oA o)t

Sea Surface Temperature (20170727 1500)

35

30

120

3.24 % dld s AE W
Nraer A& A E Hrislr] HaiMe Al At uel e 2 2550
ASARE 83, 18 w72 Y-8 A5 e A A A 59, ¥

F Ho A $14 9 g el &l
(root mean square err®}) biass A 2]
Ak dlrHE Rl Fetes A SAE e} vluste] RMSE, biase ST 2472

obelle] A3t o] Felgrh.
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1
RMSE = ;Z?zl(Xi - xl-)z (41)
. 1
Bias = — X x) (4.2)
A7 X9k = 47 AbE sieHEel A5 F2olw, nd dAA AR o]t

3345 4%

oA AN slFHIE AE dugES 2016 8€ 1UFE 2017 7€ 31474A 1
W 7+ Himawari-8/AHI A& o] A L3slo] A=A S Sty 138 3.3 Multi-
band (4-band) THEEE FAST2 vlwst Ad9E yepbdo A4 A5 A7
= AASH] Y5t & 379 A& A2 2] RMSES biasE UEFT

35
30
o6\25 - 11.5
b 20+
N
) 11
Z 15
2
%
107 Bias = -0.0291 °C 0.5
RMSE =0.6092 °C
5r SI=0.0254
R =0.9939
0 - ' ' : 0
0 10 20 30 [%]
In-situ SST ("C)
29 33 4 R A5 Heues
337 A e A A
Period Area Number of data points RMSE (°C) Bias(°C)
Multi-band — 2016.08.01 = )y iy 27,542 061  -0.03

(4-band) SST -2017.07.31
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5 718 B Alg

514%

52

5.3

* GK-2A9 sl darglgol Avdor s3] i s vad 22 =
o] mk=E ojof ¢

1) dlFH2E Ao A v= A9 gid sled2i A4S o] 9 GK-2A9
EF9A mask FHo| o]&sH HtEA] FEEXA mask AHEES AEE o] @

2) EFWolol AAAR, S JuIh Ao £7 9@ A Holo} glofof 3.
=

3) dMFHEE F7|X| (first-guess SST) A= &3+ dFd: T A=
(OSTIA SSTYF =3 o] glofof aFm =2 AAIZF MCSST & NLSST/} Al4ts
oo} 3

M S AR Al

«  MCSST, NLSST, Hybrid SST, Multi-band (4-band) ST theFst dug|Z59 AH5<
A&Aor Frrste] &g §iol HAstE e ARE AbEsolor .
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