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The Validation of chlorophyll-a band ratio algorithm of coastal area
using SeaWiFS wavelength

Jong-Chul Jeong and Sin-Jae Yoo*

Dep. of Geoinformatic Engineering, NAMSEOUL University, Korea Ocean Research and Development Institute*

Abstract : Since being launched for ocean observing in 1997, the SeaWiFS sensor has supplied
data on ocean chlorophyll distribution and environmental conditions of the atmosphere. Until now, a lot
of SeaWiFS data have been archived and utilized for ocean monitoring and land observation. The
SeaWiFS sensor has 1km spatial resolution, therefore, it is difficult to obtain data at the coastal zone.
Since atmospheric correction algorithms at the coastal area have not been confirmed for chlorophyll
algorithm, the ocean color data analysis for coastal zone is not common. In particular, domestic coastal
areas have high suspended sediments concentrations and higher absorption influence of colored dissolved
organic matter (CDOM), released from in-land, than open-sea. Thus, a useful algorithm for analysis of
chlorophyll distribution in domestic coastal areas has not been developed. In this study, empirical
algorithms, using data from the ocean color sensor, were developed for monitoring of chlorophyll
distribution of coastal areas. In the process of the development of the algorithms, we can find that the red
band (665nm) should be used for analyzing of domestic coastal areas near the Yellow Sea.
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R(1, 0%) : remote sensing reflectance just
above sea surface

Ly(4, 0) : upwelling radiance extrapolated
to just below sea surface
(WW cm~ 2sr 'am™)

E4(4, 0") : dowelling irradiance extrapolated
to just below sea surface

(uW cm 2 nm_l)
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Table 1. Empirical algorithms for chlorophytl-a (O'Reilly et al., 1998)

Algorithm Result Equation(s) Band Ratio(R), Coefficients(a)
Cyp=1000F "R R1=log(Lwnd43/Lwn550)
Global Cp3=10033"R2) R2=log(Lwn520/Lwn550)
Processing [C+P}=C,3; if C13 and Cp3 >1.5 pg /I then [C+P]=Cp3
a=1{0.053,-1.705, 0.522, —2.440]
Clark three [C+P]=10@0*81I"R) R=log((Lwn443+Lwn520)/LwnS50)
-band a={0.745,-2.252]
OCTS.C C=10@0+*R) R=log((Lwn520+Lwn565)/Lwn490)
a = [-0.55006, 3.497]
[C+P]=10@0+aI"RL+a2"R2) Rl=log(Lwn443+Lwn520)
OCTS-P R2=log(Lwn490+Lwn520)
a=1[0.19535,-2.079, -3.497]
POLDER C=10A(a0+al *R+a2*R>+a3*R>) R=log((Lwnd43+Lwn520)/Lwn550)
=[0.438,-2.114,0.916,-0.851]
Morel 1 C=10®0r"R) R=log(Rrs490/Rrs555)
ore a=[0.444, -2.431]
C=exp(aO+al*R) R=In(Rrs490/Rts555)
Morel 2 p
a=[1.077835, =2.542605]
Morel 3 C=107(a0+al *R+a2*R2+a3*R°) R=log(Rrs490/Rrs555)
=[0.20766, ~1.82878, 0.75885, ~0.73979]
Morel 4 C=10Ma0+al *R+a2*R%+a3*R%) R=log(Rrs490/Rrs555)
re.
© a=[1.03117,~2.40134, 0.3219897, —-0.291066]

* C: chlorophyll-a, P :

phaeo-pigment, [C+P] : pigment
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Table 2. Correlation matrix of reflectance using PRR-600

Rd12 R443 Ris490 Res510 R555 Ros665
Red12 |
R.443 0.98503 1
Ry<490 0.96204 0.99068 1
RsS10 0.95545 097992 0.99471 1
R555 0.88016 0.87460 0.90101 0.93610 1
R<665 0.72352 0.66609 0.66489 0.71087 0.86527 1
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Fig. 1. Relationship between (a) Rrs(443)/R;s(555) and (b) Rrs(490)/R s(555), respectively.
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Table 3. Band ratio algorithms in coastal areas and Lake Sihwa of this study

Algorithm Result Equation(s), Band Ratio(R), Coefficients(a), P
il C=107(a0+al *R+a2*R*+a3*R’) R=log(Rrs443/Rrs555)
a=[18.676,~40.666, 29.131, ~6.5304] ? =0.6202
i C=10Ma0+al *R+a2*R%) R=log(Rrs443/Rrs555)
a=[-5.549,7.1711,~1.7824] ¥ =0.5828
13 C=10M(a0+al *R+a2*R>+a3*R’) R=log(Rrs490/Rrs555)
a=[42.788,-104.35, 83.727,-21.615] P =0.7202
14 C=10/(a0+al*R+a2*R?) Re=log(Rrsd90/Rrs555)
a=[-6.7906,9.568, ~2.6491] r* =0.6999
s C=10A(a0+al*R+a2*R*+a3*R’) R=log(Rrs443/Rrs665)
a=[-3.4507, 5.6275,—1.0841,-0.2697] ?=0.7741
16 C=107a0+al *R+a2*R%) R=log(Rrs443/Rrs665)
a=[-3.9633,6.9109, -2.1193] ?=0.774
17 C=10A(a0+al*R+a2*R*+a3*R>) R=log(Rrs490/Rrs665)
a=[0.9843,-6.5093, 10.579,-3.9731] i =0.8054
. C=10M(a0+al *R+a2*R%) R=log(Rrs490/Rrs665)
a=[-2.8734, 5.5443, -1.5836] *=0.8022

* C : chlorophyll-a concentration, Rrs : Remote Sensing Reflectance
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Fig. 3. Relationship between calculated chlorophyll-a and observed chlorophyll-a
(a) the third order equation, and (b) the second order equation, respectively.
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