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Estimation of Simulated Radiances of the OSMI over the Oceans

Hyo-Suk Lim, Yong-Seung Kim, and Dong-Han Lee

Satellite Division, Korea Aerospace Research Institute

Abstract : In advance of launch, simulated radiances of the Qcean Scanning Multispectral Imager
(OSMI) will be very useful to guess the real imagery of OSMI and to prepare for data processing of OSMI.
The data processing system for OSMI which is one of sensors aboard Korea Multi — Purpose Satellite
(KOMPSAT) scheduled for launch in 1999 is developed based on the SeaWiFS Data Analysis System
{(SeaDAS). Simulation of radiances requires information on the spectral band, orbital and scanning
characteristics of the OSMI and KOMPSAT spacecraft. This paper also describes a method to create
simulated radiances of the OSMI over the oceans. Our method for constructing a simulated OSMI
imagery is to propagate a KOMPSAT orbit over a field of Coastal Zone Color Scanner (CZCS) pigment
concentrations and to use the values and atmospheric components for calculation of total radiances. A
modified Brouwer — Lyddane model with drag was used for the realistic orbit prediction, the CZCS
pigment concentrations were used to compute water - leaving radiances, and a variety of radiative
transfer models were used to calculate atmospheric contributions to total radiances detected by OSMI.

Imagery of the simulated OSMI radiances for 412, 443, 490, 555, 765, 865nm was obtained. As
expected, water - leaving radiances were only a small fraction (below 10%) of total radiances and sun
glint contaminations were observed near the solar declination. Therefore, atmospheric correction is
critical in the calculation of pigment concentration from total radiances. Because the imagery near the
sun’s glitter pattern is virtually useless and must be discarded, more advanced data collection planning will
be required to succeed in the mission of OSMI which is consistent monitoring of global oceans during
three year mission lifetime.

Key Words : Simulated Radiances, Ocean Scanning Multispectral Imager (OSMI), Korea Multi—
Purpose Satellite (KOMPSAT)
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Table 1. Orbit and Sensor Characteristics of Ocean Color Sensors

L}

Instrument Bands(nm) “ | Resolution(km) Swath(km) Orbif Node
CZCS 443, 520, 550, 670, 750, 13500 0.825 1566 12:00 ascending
OCTS 412, 443, 490, 520, 565, 670, 765, 865 0.7 1400 10:30 am descending
SeaWiFS 412, 443, 490, 510, 555, 670, 765, 865 1.1 2800 12:00 noon descending
0OCl 443, 490, 510, 555, 670, 865 0.85 600 Asynchronous
MODIS 412,443, 488, 531, 551, 667, 680, 748, 869 1.0 1500 10:30 am descending
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Fig. 1. Global Map of CZCS Pigment Concentration for March, 1984

BEe dtxeleln] B3, Hojulestel FokA
e z=

o zuguas 2o ¥EE Holn Ytk =
3 BHEARZA vFdd 7|4 NOAAAA 53]

3 COADS(Comprehensive Ocean-Atmosphere
Data Set) TE2AE ] AHE o] &84k o] A&

= 1946\ KE] 1990714 Ul flellxe] HA gk
015}.

—

2. 0|2 9 H Wy

OSMIell o8] #HSE EAlge Re A4t
1) o538 A4 AX AF 9 2) W7 45
£ (top-of-atmosphere: TOA) <l A OSMIZ} #33}
= EAES AMse #AHOZ o]F oA
SeaWiFSe] A =& Aiste
SeaTrackell T2 44949 A=
st Ao YXE Fo F 7 HelAY 94 4
gl ge] Wezha A4S AMdsdt 94 ¢
el Aoz ML g7l o§ Baled
Abshed P43 o),

S FS5o] o] &FH = BAPEA A = 79}
s gl ot ¥ yHEL A

L A=Ty(HLw(D+L(D)

+La(D+T(ALg(A)

r
2y
o
Y
oo

A7NA, 7t WaE

L) : TOAN OSMIZF #&8h= & BAS
Lw(A) : water-leaving 8-A}2F

Li(A) : Rayleigh B-A}3F

La(A) 1 o250l o3k BA}e

Lg(A) @ B Fai AL Bapey

Ta(A) : AH §3&

TA) : B4 2348
& Jepd
1) HE

AEE AXEE LZEIoQ SeaTracke
SeaWiFs #d ®Eo] /MU HOE SeaWiFS

A 8E HRPT(High Resolution Picture Trans-
mission) station A 5 753 AI7HE w2l A
abated 7] el SeaTrackd) 48 F
NORAD(North American Air Defense) TLE(Two-
line element)7t AEE, ol& HAWT 2N Z
AAE A71Ho sAHN BE AR 4
g = X ANHY, SeaTrack2 A 9
Aoflgk A 4T tEH ALAdAdE FHL
st B ATl A] o] &3t

SeaTrackoll Al HAXE =317 Y8l Brouwer
-Lyddane E4d-2 o]&3lt}l Brouwer-Lyddane %

ye dfadel sl Adste Ais ze

-229-



Journal of the Korean Society of Remote Sensing, Vol. 15, No.3, 1999

A-12 91439 ?41 | 23t
Hed 157999 2_1_«] QAT Kol Al‘i} a9
B2 NORAD TLEZ} 1Y ool $Adh=
714 3tellAl= Brouwer-Lyddane R9-& HE o
2o {83 Bk SeaTrackd] &8 £ B A7
AME 94 AHst Fo Ax(w)9 A%(p) 2
GMTE ©]43}3th SeaTrack AZEgjojo] gt
Hod 245 AFES Lambert et al(1993)& 3%
3tz wpgch

2} Navigation

A4 A A% (@)% IE(g). wan angle,
tit anglee] 01X\ u)% 5} s-a“u xlwoﬂw
A AME 4 Aot 94, 94 da 4 ¥
A7) BAge] AZG)E B P,

5=0-6,

@)

cos 8’y =cos B cosY

714, 0= AAY AR Z, O'sE tirh v
o)

scan angle, O, scan angle, Y& tilt angle©)t}, 9
4o AYZHO)E theH ol 78 F Q)

§=sint[ RetH
| w

€

sind’s ] 3)

A 7}1A, Re= A7+ H+ W7 (63712 km), Hq
= HAA ¢ 5 (68513 km)olTh,

Ao Yxet e T Az od 4
AEH 4 9%(0)E G T2 #ANS 7}
A,

(p:sin'] [sing; cosd + cosg, sind cosn] )

714, ne 94 &3 W deAM 94 3
3t oA HARE9 #oR (180 + inclination for
the LHS facing north, 180 - inclination for the
RHS facing south) o]t}

_1,]/&-1 EARGS Az mAe A
2ol +& 4 9l

S aw)E et

cosS-singys sing
A® =COS [mcosws cosp } (5)
549 ﬁE( g 787 fae 94 At
He % -80, FHLZ ws + awoltt,

3) Viewing and Solar Geometries

Ao ARZHOL olu] AW, welzt
(@) 3 22 #AAE o)&sto] 7T,
sings-cosd sing ]

0] =cos™! [ ©)

sind cosg
eiFe] A0 e zHen) & 737 alA
v ¥ A A%, Ak, @4 % GMT7} 23
HH ofefot 2 HAE AA & & Yk o
B Agel AEE o, HYgel A9NE 5, AL
tet & o e MG g} 2o
cosby = sinds sing + cosds cosg cost 0))
Beke) Mgzt g w7t Aadel gt B 2
A AMEE Vermote et al(1997)S #2&17) u}
2=

Ir

4) OSMIZ} B&Sl= ALY A4t

1} Normalized Water-Leaving Radiances

T4 943 Bg) AR dBL wH) ok
Lyn{normalized water-leaving radiance) 2 6719}
OSMI el thsiA A AHtth Gordon et
al(1988a)°ll 91 semi-analytic #A} Rdof o3&}
A Lon thS3} 2o} vekd & gl

(1-pa)(1-pN) Fo(HR(07,4) (8)
n%Q[1 - rR(0,2)]

A 71M, o B Fol nadirell Jow F&o] 0Y
) 3T ] Fresnel ¥HAMEZ 002119) #S 7HA
®, v HET SeEeAM A, 3 ZE )
ek WhAbE o] Aqrste Ao F 0043001,
FoA)e B A3 ADE 18se By
3l extraterrestrial spectral iradiance, R(0, )& 3|

Lwn(l) =

-230-



R(A)/Qe 3149 ¢h4=21d Gordon et al.(1988a)
of ojshd o3 Lt

RA 110 A 9)
K(%)
A71A, bp(He G4 A KD 234

ot} K(A)¥ Baker and Smith(1982)o} ¢|&td o}
w3 2ol verd & 3tk

K(4) = Ku(A) + Kc(A) + Ky(A) (10)

A714 Kw(DE sige ad3As Kbe &
ALY 2IAF, KAE FRALY a3 g0
o} Kw(A)E Baker and Smith(1982)2] 7+g o] &
FcHTable 2). K (A)& Baker and Smith(1982)¢]
A e e BAAE M

Ko D=k(D[chl.alexp [-k'(Dlogolchla]
ICref) + 0.001[chla}’ (1

ol [chlale HEAD FE, Ceel= 05)E HE
a9 7% k(A9 K (A)E OSMI9] o) o
of thal H73k A2 Table 29 g 7H2th
Kg)E 002 71y 8t.

QT AF b(DE BEF 22 FANE 7}
ok,

by(A) = 0.5by(4) + buc(A) (12)

ol by(A)e a5 £ AAFE (e &
B2 Hag Al Gordon et al(1988a)¢]
ofsle ohg3 7o) vehd 4 itk

buc(A) = A(D)[chl.a]P? (13)

o714, A()¢ B(A)E FTEMN Table 29
on, [chlale 984 XX CZCS #= 78
g o] &3tk

B4 extraterrestrial irradiance MFg(A)+ Table 2
o} 7o) Gregg et al(1993)9] #t5 H&
et al.(1983)3% o] A8k Bl A
st tha3 7o) RA3NTh

Fo(4) = MFo(D[1 + 0.0167 cos 22(D-3))* (14)
365
ol@ D Julian dayo]th,

2) th7|2| Z&of offh FAte

2o
oXx
=2
X

3

QF 437 0 Ml A% F4, ooz E o
@ AU 5 0 AUsHwael g% 9%

(1) =22 (Transmittances)

Gordon et al(1983)0 98l W7]Fe] S5+

Table 2. Values for mean extraterrestrial iradiance MFg(A) (MW crm2um™), Ky(A), ke(d), K'c(4), bu(d) (m™),
A(A) (m"), and B(1) used in the creation of the OSMI simulated radiance

2 | MR | K ke Ke by A B
412 171.92 0.0194 0208 1.077 00067 0.00313 0.20401
443 189.05 0.0169 0.175 1.001 0.0048 0.00300 021770
490 193.60 00212 0.121 0.963 0.0031 0.00284 023674
555 185.90 0.0683 0076 I.144 0.0019 000330 0.35666
765 12327 2.5300 0.040 1732 0.0005 0.00221 0.32081
865 10034 | 34000 | 0010 1,732 0.0003 0.00206 | 0.34400
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Table 3. Spectrally weighted Rayleigh optical thickness(t;),
ozone absorption coefficient(a,,), water vapor
absorption coefficient(aw,) and oxygen absorption
coefficient(aox). Wavelengths, 3, are in nm. The
units for the absorption coefficients are in cm’; 7,
is dimensionless

A Tr Aoz Awy Aox
412 03191 0.0000 0.0000 0.0000
443 0.2364 0.0027 0.0000 0.0000
490 0.1562 0.0205 0.0000 0.0000
555 0.0938 0.0898 0.0000 0.0000
765 0.0255 0.0083 0.0000 6.9900
865 0.0155 0.0000 0.0008 0.0000
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Table 4. Averaged values of water — leaving radiance, Rayleigh radiance, aerosol radiance and sun glint radiance (units are mW
cm?2 pmtsr.71). The values in the parenthesis are ratio of each radiance to total radiances.

v & water—leavingT Rayleigh dojgE ) o3 m uka} - AR
412 nm 0.562(5.9%) 5.699(60.2%) 1.942(20.5%) 1.270(13.4%) 9.473
443 nm 0.506(5.9%) 4.644(54.1%) 2.030(23.7%) 1.399%(16.3%) 8.579
490 nm 0.301(4.4%) 3.139(46.1%) 1.935(28.4%) 1.434(21.1%) 6.809
555 nm 0.065(1.4%) 1.805(36.5%) 1.697(34.3%) 1.375(27.8%) 4.942
765 nm 0.000(0.0%) 0.327(15.2%) 0.903(42.0%) 0.920(42.8%) 2.150
865 nm 0.000(0.0%) 0.162(10.2%) 0.674(42.5%) 0.750(47.3%) 1.586
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S5t St A dAste] BE S dY ol F/sle
FALE 71 EARA 2EEA Aot Ao g, |

Fo) A4t & BT A (water-leaving,
Rayleigh, do}&Z, e s WAL BApeko]
CZCS % R9 SeaWiFS Ao} vZH-L wo)
HAG & AL At (McClain et al, 1996:
Gregg et al. 1993). A1$+H OSMI JF717+E¢t =}
F5F & 9 FA 2 " HIAL A
off YME 2o AS B& 4¥ 4T AL
A&t JeEzE ® Ao Axs OSMI ¥
7+ A8 FRAAEE £ (Kim et al, 1998)3H=5]
nkg stk oo} ol iAol WAMEZ] Hel K
o) BAlekel At HAAQ ATt AR A
of wrAg ZAlol disl wlg FHE 5 A @
o &, 2o ANE B3 A9 tael, f4H <)
& AEY oyt AAH FA7F A4 LAl
UM ZyuA "ok 282z 59 A AA
A HE 2% AEE HEErE 43 v
AA] 7o E A4S dFE AFHe

}.
P8 5 Q= A5AS U Folsl "k
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