OCI

! 1" 1999

1 600 35° 96.7
Ocean Color

Imager OCI radiance

aerosol

N N N
SN’ N’ N

(subsatellite resolution)800
(swath width)690

1 1 OCI sensor

(mm)
0.433-0.453
0.480-0.500
0.500-0.520
0.545-0.565
0.660-0.680
0.845-0.885
0.545-0.565
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CZCS Coastal Zone Color Scanner

7 1978 10 24 955
104°
104
CZCs
Rayleigh
CzZCs CZCS 5 1
2 CZCS 825
1600 CZCs 1986
SeaWiFS Seaviewing Wide
Field-of -view Sensor 7 CZCS
1986
SeaStar 1997 8 1 SeaStar
705 98.2°
98.2 16 233
2 7 CZCs
(nm)
1 0.433~0.453
2 0.510~0.530
3 0.540~0.560
4 0.660~0.680
5 0.700~0.800
6 10.5~12.5

SeaWiFS 8 3



SeaWiFS resolution
Global Area Coverage, GAC Local Area
Coverage, LAC 4
3 SeaWiFS
(nm) (mm)
1 0.412 20
2 0.443 20
3 0.490 20
4 0.510 20
5 0.555 20
6 0.670 20
7 0.765 40
8 0.865 40
4 SeaWiFS
GAC LAC
45° 58.3°
mrad 1.5835 1.5835
km 1.12 1.12
/ 248 1285
st 1.5 6
km 1502 2802
2.



radiance
flux density

energy/area-time-wavel ength-sr
mW/ cm? - nm -sr
OcCl I,

It :|90+Iem+tlw

I
transmittance tl

t

w
w

em

D

D

em

noise | | t

sc !
atmospheric effects

atmospheric correction

I, I

w

IW = BI (Ts)

irradiance

D



em

B (T, T, Planck

5
cloud filtering water vapor correction
5
3 4
Rayleigh
@
@
I, =1g +t1, 2
It
5
37mm 1Imm
0 10K 0 10K
0.3 5K 0.1 2K
0.3 1K 1 8K
0.1K 0.1K

0.2 0.7K

water-leaving radiance



roughness (2)

t I, l I
I, Gordon and Wang, 1992
l, 80

Gordon Gordon, 1976 Gordon, 1978 Gordon and Clark,
1980 Gordon and Castafio, 1987 Gordon et al., 1988
CZCS

Rayleigh Mie
Isc:|r+|a (3)
1, D
I, =1, +1, +t1, 4

I
clear-water radiance technique Gordon and Clark,
1981 (4)

a

()
( )Rayleigh Mie
(4) I sun glitter

reflected sunlight correction
1995
4.3mm



() Rayleigh Mie

() Mie
() polarization
Rayleigh Mie

pigment concentration
6

Chandrasakhar, 1960
van de Hulst, 1980 , 198843, b

Gordon et al. 1988
Gordon and Castaiio 1987
Deschampset al. 1983
Gordon and Castaiio 1988
André and Morel 1989
Gordon and Wang 1992

dl,

dl, =-k, I,ds+k, J, )



J
J =(1-w)B (T)+%Qp PWEW)I, (W) dWe

single scattering albedo

scattering phase function  dw

W
s (6)
emission
z
ds= +secqdz
(5
d, _
dt _II Y
- mO(IjI_tI: 1, - 3,
m=cosq t vertical optical thickness

(6)

(")

W¢

(8)

9)



T tEE KIH  fEFbE ees

\ ! /‘ z=0, =0
AERETH,

1 q o0°
t :(‘Sk,dz:(‘S(kn+hn)dz (10)
@ (9
(8) IIs
9) iy
IIs
II¥
Ils II¥
Ils
iy
Iy =S.d(m+m)d( - f.) (11)
d. d



Dirac delta m, d. f.

(m, f.) pixel
Vvo -Wo (_ rrl)’ f o)
(8) (8)
L (Em) =1 D ge IRt 1)
m
J, l, (12
t, t (10) t,
\¥ \¥
t, = Qk' dz= Q (k, +h,)dz (13)
(12) t =0
I, (O;mf)=16e"Y"+ le, (t (De‘”’my (14)
t =t,
I, (t;- mf)=1,e"m+ le' (t e’ tr-tomdt @ (15)
m
OCl
Planck B (T)
(6)
W N
J, =— ) P(WEW)I, (W§dwe 16
"5 Q, (WEW)I, (W9 (16)
@8 (9 (13)
scalar radiative transfer equation
direct
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solar radiation |, diffuse solar radiation

=1, +T,
(9) I )
de oy W=-W
d
mdioy g wiw
d
(19) (18)
(18) W, (19)
(18) Lo
Lo =let'™
Ly (12) (20)  Beer
(17) (16) (20) (11)

J, :%Qp P(WG W)I, (WGAWE+ F. (g, f )e '™
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(17)

(17)

(18)

(19)

(20)

Beer

(21)



F.(@,1) =S .P(- W,
@1 =28 PC W W

(19)
(21)
Fresnel
I(tl;qr’fr):r+(qi)|(t1;qiifi)
@, f,) (a, f;)
2
di :18O°_qr 1 fi :fr
(23)  r.(@) Fresnel
f (@ )_lécosqi - a(qi)l)z}ésinzqi - cosqia(qi)g2

| e
2 &oosq +a(d; )4 §&sin g +cosa,a(@, )

a(@)=+/n"-dn’*g n

n=133

Beer

e t;/m

v

b

lo(tsm,fo)=r,(m)S. d(m- m)d(f - f,)e"'™
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(22)

(23)

(24)

(25)
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(~11,,9,) ,.8,)

Lo(Om,, fo)=r,(m)S d(m- m)d(f - f,)e ™

| 9

d(m- m,) (11) d(m+m)
@ 9 ¥
I |
(21) |
I f
f  Fourier
cosQ Q W

cosQ = WERN = cosq cosq ¢+ sing sing @cos(f - f ¢
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f-f, Fourier

I(t;q,f):lo(t;q)+25Im(t;q)cosm(f-fo) (28)

m=1

(28) (27)

¥
Pt;q¢f ¢q,f)=PRy(t;q¢q)+24 P,(t;q¢q)cosm(f - f § (29)

m=1

(28) (29) 8 (9

2p
Q cosm(f ¢- f ,)cosn(f - f §df ¢=pcosm(f - f )(1+d,, )d .,

(30)
cosm(f - f )
cos I8P = 19)+3,050),  m=012- (@3

2p
Im(t;q):%q I(t; q,f )oosm(f - f ., )df
AW NP ) ) : -t/m
Jm(t,q)—zqu(t,qtl;q)lm(t,qd)an@q¢+ F.e
1 2
Pm(t;qd;q):%Q P(t;q,f ¢q,f)cosm(f - f §df

2p
F.(t;a.) :%Q F.(g,f)cosm({f - f )df

Fourier
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(31) Liou, 1980

discrete ordinate method method of

successive order of scattering
1995 4.3
Gordon et al. 1988
Wang,
1991
4,
t W
W w
Jy =F.@,f)e"'" (32
(32 (14) (15)
m,

(@ mf)=1(t;mi)e ™+ F (mf)—"—[1- &™) (33)
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I(t;- mi)=F(mf)—"— (g™ e%™), mm (3
m- m,

=EGMJJ%€Wm, m=m (35)
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lomf) (@ le (33 It mf)
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Fresnel (35 (34
(35)

(26) W= (mf)

WO M ot m e e i (et i) (36)

4 m-m
(26)  (16) ! 3
J, (14) (36)
Fresnel (33) I(t,;mf)

1,(Gmf)=r_ (m)

Itymi)=r (Ml - mf) (37)
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(38)
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(a, f) 2 (a, f)

(P-d., f.) q.,
f.) (g, f) 3 3
Q Qs Q (pP-9.,f.) (p-qa,f)

cosQ, =cosqcosg, +singsing, cos(f - f,) (39

Q (pP-q., f.) (a, f)

cosQ, =- cosqcosq, +snqsing, cos(f - f ) (40)
() (13)
OCl
t1 t oz
te (38 t,
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. i . . m-
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(38) Gordon et al., 1988 Gordon and Wang,

1992
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FHE B

M= s¢pmm)

I(O;rnf)=4|o|rn

p(m m)=PQ;) +[r.(m+r . (m)]PQ,)

Slq% - S Oe' toz(llml/m)

(43) St

Rayleigh
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PQ) = (1+c5'Q) (44)

Rayleigh t, t,,
Rayleigh (41)
Thekaekara, 1974
Frohlich and Brusa, 1981 Rayleigh t,
Chappuis 0.44
1.18mm
0.4cm-STP
0.2 0.6cm-STP
NOAA HIRS High-resolution Infrared Radiation Sounder
9.6mM
Lo
1988  CZCS Rayleigh
Gordon et al., 1988
Rayleigh t, 9., f.) (9, f)
3 4
Rayleigh
Gordon et al., 1988 Gordon and Wang, 1992
8
1988a 360
1988b 289
1995 4.3
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