v LETE(EYAL ©OF FlISMFNT CONCENTRATION
AT HOUT EXClceT ATAHOSFPAER(C COLLECT oA/

e ESTIMATION ©F SFPECTEAL SOl AL FLQK-)
PLAUAE ABOVE SUALFACE Fhp SFPHEEGfc
BELolw SaulFACE



Retrieval of pigment concentration without explicit
atmospheric correction

1. TOA reflectance

R=R, +RT, =R, +R, +RT.T

aer aer* mol

R = (R - Rmol mol = aer/ mol ~ RwTaer = R’aer 25 RwTaer

2. Linear combination of reflectance

Zf [a:'R,r'] = ZI [aiR ’aeri] + ZI [a Rw: aen]

3. Modeling perturbing effects
R ,aeri = Zj [bj/linj]

Zf [aiR }i] = Zi {aiz_} [bj/linj]} + ZI [aiRwa aen]

4. Eliminating perturbing effects

For X {a,%; [bA"]} = 0, sufficient to have X, [a;4] = 0

5. Application

A, (nm): 443, 565, 667, 866
nj=-2,-1,0 '
a] - ]
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Z [a(Ratm ) F{mol)/—rmol]
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Figure 1: SeaWiFS and ISCCP Global PAR Images, Daily Average.

a. SeaWiFS PAR, Daily Average, December 10, 1997.
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Figure 2: SeaWiFS$ and ISCCP Global PAR Images, 8-Day Average.

a. SeaWiFS PAR, 8-Day Average, December 3-1011997
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Figure 3: SeaWiFS and ISCCP Global PAR Images, Monthly Average.

a. SeaWiFS PAR, Monthly Average, December 1997.
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Figure 5: SeaWiFS PAR versus in situ PAR, Daily Average
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Figure 6: SeaWiFS PAR versus in situ PAR, §8-Day Average
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Figure 7: SeaWiFS PAR versus in situ PAR, Monthly Average
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Table 1: SeaWiFS PAR versus ISCCP PAR

correlation coefficient, r* 0.587 0.881 0.954

bias, E m™ Day’' -0.6 (-1.3%) -0.8 (-1.9%) -0.7 (-1.8%)

r.m.s. difference, E m™ Day’’ 13.6 (32.6%) 5.70 (13.4%) 3.57 (8.4%)

mean, E'm~ Day’ B 41.6 42.7 42.3

number of points 89810 123015 123149

Table 2: SeaWIiFS PAR versus in situ PAR
; 4 Halibut Bank

correlation coefficient, r° 0.904 0.984 ~0.994

bias, E m™ Day’' 10.932 (3.3%) '0.863 (3.1%) 1.10 (4.1%)

r.m.s. difference, E m™ Day’T 6.2 (21.7%) 2.3 (8.2%) 1.8 (6.5%)

mean, E m™ Day” 28.4 28.2 27.2

number of points 505 54 24

epl

correlation coefficient, r* - 0.613 0.680 0.673

bias, E m™ Day” 2.9 (6.0%) 2.8 (5.8%) 2.8 (5.8%)
[ r.m.s. difference, E m™ Day’' 6.2 (12.8%) 4.3 (8.9%) 3.9 (8.0%)
 mean, E m™ Day’' 48.7 48.3 49.0

number of points 882 103 38

Halibut Bank and epl Combined

correlation coefficient, r° 0.883 0.957 0.978

bias, E m™ Day"' 2.2 (5.3%) 2.1 (5.2%) 2.2 (5.4%)

r.m.s. difference, E m™ Day’ 6.2 (15.0%) 3.7 (9.1%) 3.3 (8.0%)

mean, E m™ Day” 41.3 41.4 40.6

number of points 1387 157 38




Estimation of solar planar flux above the surface
and solar spherical flux below the surface

» Plane-parallel theory
» Clear atmosphere above cloud layer

1. Planar flux above the surface

E, = Ey [, dt[cos(8)T,T1 - A)N1—A)'(1-S,A)']
A = R(t*)F(t*, 1)

R(t*) = (Rio/ Ty~ R[TA0*)TA6,) + S, = Ro)]"

2. Spherical flux below the surface

E, = E, [, dt[cos(8)T,T(1 - A)1-A)'(1-SA)'y)]
- Clear sky
y':YOTM/COS(st)

v, = [1.122 = 0.102exp(-0.635T,,,550)]

[9.200exp(-10.308A +0.974], A in um (spectral)
Y = [1.122 = 0.102exp(-0.6357,,,550)] (400-700 nm)
- Cloudy sky

y=1.12
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Solar flux (mW/cm?/um)
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