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Biological productivity of
Cheju Island area (East China Sea) observed
by CZCS (Coastal Zone Color Scanner)
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Despite the high fish productivity, lttle has been known for the phytoplankton dynamics and primary
productivity of the marine ecosystem adjacent to Cheju Island. The region is under the influence of
different water masses with varying strength during the course of the year, which in turn drive the
phytoplankton dynamics.

To the east of Cheju Island where Tsushima Warm Current passes, the phytoplankton biomass was
very low throughout the year. On the other hand, to the west of Cheju Island, active production during
spring through autumn due to the frequent runoffs from Changjiang River was observed. This feature
contrasts to that of the Yellow Sea where there seems to be typical bimodal peaks in the annual growth

of phytoplankton and primary production is kept low during summer by strong stratification.
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INTRODUCTION

East China Sea has been known to fish-
ermen as a very productive area for hun-
dreds of years. There have been, however,
a limited number of studies on the ecological
characteristics of the area, which aim to
elucidate the phytoplankton dynamics and
primary productity of the marine ecosystem.
Consequently, little is known about these
properties. One of the few available esti-
mates of primary productivity of the region

(Nishimura, 1983), for instance, ranges 150
~2009C/n#/yr for both Yellow Sea and East
China Sea. It is rather a low value compared
with other continental shelf areas of the
world (Walsh, 1988). It seems an underesti-
mate considering the high fishing yields of
these seas.

Nor are known the characteristics of
phytoplankton dynamics, e.g.. timing and
duration of blooms. For the Yellow Sea, it
has been suggested there are a Spring and
an autumn bloom as part of the annual cycle
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like other areas of the North Pacific. We do
not know, however, details of the dynamics
and spatial patterns. Less is known about
for the East China Sea.

Here, I will review some of the available
ocean color images by CZCS (coastal zone
color scanner), which show characteristics
of the phytoplankton dynamics of the re-
gion.,

MATERIALS AND METHODS

Characteristics of CZCS

The characteristics of CZCS are described in
literature (e.g. Robinson, 1983). The prin-
ciples of ocean color remote sensing and
processing the ocean color data were dis—
cussed by Gordon and Morel(1983). Since
only three visible channels are available with
CZCS and consequently empirical algorithm
is used, it is difficult to assess quantitatively
the effect of suspended sediments and
CDOM (colored dissolved organic matter) on
the estimate of pigments. While quantitative
assessment of plant pigments by CZCS has
been known quite successful, it is not so
with Case 2 water, where constituents other
than phytoplankton pigments affect the
water color significantly. Readers are refer-
red to the description of the methodological
problems associated with ocean color anal-
ysis in Case 2 waters by Holligan er o
(1989).

Data and processing

Level 1b LAC CZCS data have been used
for this study. The raw data were provided
from GSFC/DAAC, NASA. Images were
processed using PC-SEAPAK packge (Mc-
Clain eral, 1992). In processing ocean color
images, two fundamental problems have to
be solved; atmospheric correction and pig-

ment estimation algorithm.

The atmospheric noise comprises more
than 90% of the signal which the sensor
received and presents a difficult problem in
interpreting the images. Due to its vicinity to
the continent, the atmosphere of the Yellow
Sea is under the strong influence of conti-
nental haze and the Yellow Dust from the
GobiDesert (Fukushima, 1989).

Since the swath width of CZCS was about
1,600 km wide, some of the scenes contain
both the Yellow Sea area and rather clear
water of the East Sea (Japan Sea) or upper
Pacific region. Therefore it was possible to
obtain estimates of the Angstrom exponents
applying the Clear Water Radiance Method
(CWRM) with multiple scattering model
(Gordon et o, 1988) and apply them to the
entire scene. However, this assumption of
homogeneous distribution of aerosol parti-
cles over the entire scene is not warranted,
particularly in the marginal area of conti-
nernt.

Therefore, after applying CWRM estimates
to the Yellow Sea scene, the residual scene
was carefully examined for any particular
aerosol structure. In PC-SEAPAK this could
be easily made by using ANGST module
which implements Arnone and LaViolette
(1984) method. Whenever CWRM was not
available, Arnone and LaViolette method
was used.

The in-water algorithm (relating water-
leaving radiances to the pigment concentra-
tion) used here is by Gordon et al, (1983) ;

Cl = 1. 13(Lw443/Lw550) ™

C2 = 3. 326 (Lw520/Lw550) = ***

if C1>1.5 and C2)1.5 then C = C2
otherwise C = Cl1

where C is pigment (chlorophyll a and
phaeopigments) cncentration in mg/nt

-86—



dni S O

o presuniation

el 1
t atwospheris
ecorroetion Maveh & BB

Cotor code For febsess

uf phrment roncenirgl




2 Lot

Pig. & A Lsbecdder mmage of cxledlale

i 73

hr. Ab. & semiires celer
same seene s 38,




otk

i

fsep :
oy B BB,




gt
G

& T A sembivve cubr sonihus

-
i

GRIBE BEBL @5 IR,




CZCS (Coastal Zone Color Scanmer)ol 28l &g MFede] &4 B4

zone color scanner data obtained in
Japan area. Proc. IGARSS '89, IEEE.

Gordon, H. & A. Morel 1983 Remote
assessment of ocean color for inter—
pretation of satellite visible imagery : a
review. Lecture notes on coastal and
estuarine studies, springer-verlag, New
York, 1l4pp.

Gordon, H. R., D. K. Clark, J. W. Brown,
O. B. Brown, R. H. Evans, and W,
1983. Phytoplankton pigment concent-
rations in the middle Atlantic bight :
comparison of ship determinations and
CZCS estimates. Applied Optics, Vol.
22 : 20-36.

Gordon, H. R., J. W. Brown, and R. H.
Evans, 1988. Exact rayleigh scattering
calculations for use with the nimbus-7
coastal zone color scanner. Applied
Optics, Vol. 27 : 862-871.

Holligan P. M., T. Aarup, and S. B.
Groom, 1989. The north sea : satellite
colour atlas. Continental Shelf Res.
Vol. 9: 667-765.

Hooker S. B.., W. E. Esaias, G. C.
Feldman, W. W. Gregg., and C. R
McClain, 1992. An overview of Sea-
WiFS and ocean color. SeaWiFS tech-
nical report series Vol. 1. NASA tech-
nical memorandum 104566

Lie, H. -J., 1984. A note on water masses
and general circulation in the Yellow
Sea (Hwanghae). J. of the Oceano-
logical Society of Korea. Vol. 19:187-
194.

Lie, H. -J., 1989. Tidal fronts on the

southeastern Hwanghae (Yellow Sea).
Continental Shelf Res. Vol. 9 : 527-546.

McClain, C. R., G. Fu, M. Darzi, and J.
K. Firestone, 1992. PC-SEAPAK User’s
Guide. Version 4.0, NASA thchnical
memorandum 104557.

Nishimura, S., 1983. Okhotsk Sea, Japan
Sea, East China Sea. In estuaries and
enclosed seas. Ed. E. Ketchum.
Elsevier : 375-401.

Robinson, I S., 1985. An introduction for
oceanographers and remote-sensing
scientists. IN : "Satellite Ocenography.”
Ellis Horwood Limited.

Walsh J. J., 1988. “On the Nature of
Continental Shelves.” Academic Press.

Yoo, S. 1994. CZCS imagery of the Yellow
Sea & East China Sea. (in preparation)

Yoo, S., and K. Shin, 1994. Division of the
marine ecosystems of Korean Waters.
(in preparation)

2 °f

Az (5F8) 2 2o o{yg HoAzt
2] BB E ol Aol s F =4}
=lx) okgich o] e AF ooyt 479 9%
olefoll glod A EEAzES] AEE olol] FuE
w3 gloh :

AFE 5T e AF dishdfel A ok
o] HEEF2ES A4Ho] Wek W HF o
e g7 weel §olo BolA rHgel 2A
)43 Q] Aabe] gojufs Aoz vl o] 4
20 o8] ¥, 7 FAIXZE sl A4 o]
WA AdxslE Yok iz Feolck

_91_



	INTRODUCTION
	MATERIALS AND METHODS
	SATELLITE IMAGES
	CONCLUSION AND SUMMARY
	REFERENCES
	요약



