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Development of the Regional Algorithms to Quantify Chlorophyll a
and Suspended Solid in the Korean Waters using Ocean Color

Young Sang SUH', Lee-Hyun JANG, Na Kyung LEE and Bok Kee Kim

Oceanography Division, National Fisheries Research and Development Institute,
Busan 619-902, Korea

Ocean color properties can be quantified by the relationship between the band ratios of the sensor on the ocean color satellites and
the measured field ocean color parameters. A tool to determine the abundance of primary organism using the observed ocean color
properties from satellite is presented. Coincident to ocean color satellite passes over the Korean waters, the research vessels were
deployed to survey the East Sea, the South Sea and the West Sea around the Korean waters. We have been able to have more than
100 data sets containing coincident in situ chlorophyll a and the estimated chlorophyll a derived from SeaWiFS (Sea-viewing Wide
Field-of-view Sensor) from February, 1999 to October, 2001. We were able to develop three proper regional algorithms for the East
Sea, the South Sea and the West Sea of the Korean peninsula to estimate chlorophyll a, and set up regional algorithms to quantify
the suspended solid in the southern sea of the Korean peninsula. Futhermore we were successful in finding out a simple way of
estimating chlorophyll a in the turbid water (Case II water) using the relationship between in situ chlorophyll a and the estimated
chlorophyll a from the processed level 2 data, using the NASA’s global algorithm.
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TE PE9em (Yoder et al, 1988; McClain, 1993), o & %
AFE 53 AATHQD 4EEHIEY AT HEL G
gotd 4 A HATh 19973 Futol Orbview-28ts ¢4 #
Z940 A HAen, dAE AWM= SeaWiFS (Sea-viewing
Wide Field-of-view Sensor) A CZCSe #AA L BAF Ao
Ak 271G ANE CZCSY 2289 ¢ 34 ¢1yZ L 953
o AL8-3lt7) A2 oE SeaWiFS BE&AHE o] &3ld g5
2 22898& FA%e A 2 €23%F (ocean color chlorophyll
2 algorithm, OC 2)°] /HE= At (O'Reilly et al., 1998). o] 23
Y ZE S NASAU M Fa3te AFE 9939 SeaBAM (Sea-
WIFS Bio-optical Algorithm Mini-Workshop)& F%22 A
Hal Ao A} (McClain et al, 1995; McClain, 1997;
Firestone and Hooker, 1998). &8 AAA % FA#Z 59

P = £

Lo
h
3Ir

nl o
- =1

*Corresponding author: yssuh@nfrdi.rekr

207

F3AAM R 2 ¢1YFE A7) A B, SIMBIOS (Sen-
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data set& FRIFHT A% dF A8 A3 FAHNE =&
3t SeaWiFS$ ocean color A8 AEE A#FsstnA 4 (Fig.
2). 2% dRFARE 71F3o FFsd dAAEY AESFF4
A 19999 59 2AL S F3L AE YA IRS-P4 949 g5 o]
& OCM (Ocean Color Monitor) #Z &4 24 87t
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data calibration and validation)-& Al £33l
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Fig. 1. Map showing the serial oceanographic stations to mea-
sure ocean color parameters around the Korean waters.
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Fig. 2. Schematic diagram of technique for quantifying ocean
color parameters using satellite remote sensing.
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Table 1. The band of sensors related to the ocean color monitoring satellites, Orbview-2 and IRS-P4

: Spatial Resolution ~ Channel (Visible, Wavelength
Satellite Sensor m NIR Band) (nm) Intended Use
Orbview-2 SeaWiFS 1,130 1 402~422 Gelbstoffe
(Sea-viewing 2 433~453 Chlorophyll Absorption
Wide Field 3 480~ 500 Pigment Concentration
of view Sensor) 4 500~ 520 Chlorophyll Absorption
"""""""""""""""""""""""""""""" 5 545~565 Sediments
IRS-P4 OCM (Ocean 360 6 660~680 Atmospheqc Aerosols
Color Monitor) 7 745~1785 Atmospheric Aerosols
8 845~885 Atmospheric Aerosols
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Fig. 3-1. Relationship between in situ chlorophyll @ (mg/m’) and the estimated chlorophyll a from the Sea-
WiFS data using the global standard algorithm in the East Sea.
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Fig. 3-2. Maps showing the chlorophyll a in the East Sea in October 3, 2000.
(a) Chlorophyll @ imagery from the NFRDI Cal/Val algorithm with SeaWiFS satellite data.

(b) Iso-chlorophyll a lines from the imagery of (a).
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WiFS data using the global standard algorithm in the West Sea.

4-1. Relationship between in situ chlorophyll a (mg/m*) and the estimated chlorophyll @ from the Sea-
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Fig. 4-2. Maps showing the chlorophyll a in the West Sea in October 3, 2000.
(a) Chlorophyll a imagery from the NFRDI Cal/Val algorithm with SeaWiFS satellite data.
(b) Iso-chlorophyll a lines from the imagery of (a).
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Fig. 5-1. Relationship between in situ chlorophyll @ (mg/m®) and the estimated chlorophyli  from the Sea-
WIFS data using the global standard algorithm in the southern and western parts of the Korean
peninsula.
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Fig. 52. Maps showing the chlorophyll 2 in the South Sea in October 5, 2001

(a) Chlorophyll @ imagery from the NFRDI Cal/Val algorithm with SeaWiF$S satellite data.
(b) Iso-chlorophyll o lines from the imagery of (a).
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Fig. 6. Distribution of the difference in chlorophyll 2 (mg/m’)
between the global algorithm (OC 2) and the regional
algorithm (NFRDI) to estimate chlorophyll a in the
East Sea (a), West Sea (b) and South Sea (c) using
SeaWiFS satellite data on October 3, 2000.

A ghzke] #AA (Y=0.139La (X)+040, R?=065)% =%3
At (Fig. 5-1).
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Fig. 7-1. Relationship between the estimated chlorophyll a
(mg/m®) from the imagery of OCM satellite on Oc-
tober 5, 2001 and the estimated chlorophyll a from
SeaWiFS Cal/Val regional algorithm which NFRDI

developed.
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Fig. 7-2. Estimated chlorophyll 2 (mg/m’) distribution from

the imagery of the Ocean Color Monitor, Indian sa-
tellite IRS-P4 in the southern coastal area of the
Korean peninsula.
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Fig. 7-3. Quantified chlorophyll a (mg/m’) distribution at the
Narodo Is. which redtide occur at first time every
year derived from Ocean Color Monitor, Indian sa-
tellite IRS-P4 data using NFRDI’s Cal/Val algori-
thm on October 5, 2001.

T 3 AolE =R (Fig. 6(a), 6(b), 6(c)).
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Fig. 8-2. Estimated suspended solid SS (mg/L) distribution
from the imagery of the band ratio (nLw490/nLw
555) in the southern coastal area of the Korean wa-
ters in October 5, 2001.
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Fig. 9. Surface chlorophyll a distribution (a) from SeaWiFS
sensor and NOAA/AVHRR SST distribution (b) off
the east coast of Korea on April 3, 1999 (Suh et al,,
2000).
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