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Background of the research

In Korean coastal waters,

have occurred continuously since
the 1990s.
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Background of the research

caused by

C. polykrikoideslead to fish Kkills
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Background of the research

Lee et al., 2013
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Background of the research

aily newsletter of NFRDI  \ ¢~ Daily newsletter is published by NFRDI.
2007/08/17

1S
l for detection of HABs.

MODIS true color image in August 17, 2007
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Kim et al., 2016
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Research objective
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(1) To find out the
C. polykrikoides.

RESULEIS

(2) To assess the

blooms using
in various water types.
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Target of simulation

What is the ocean Remote Sensing Reflectance (R,)?

INTRODUCHION
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RESULEIS

Pure water - a,; by,
Phytoplankton - a; by, a(A) = ap,(A) + apn(A) + agm(N) + ay(A) [m™]
CDOM - a, 4
Detritus/mineral - a,.,; by, by(N) = bpy (A + bppn (A) + bpam(N) [m™7]

Seawater constituents

DISCUSSION
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Conditions of simulation

duPA (unspecim

phytoplankton
assemblages) represent

INTRODUCHION

We generated
of simulated

(n=2,275)

L
)

AIVIETHGA

*apn of four HAB species are measured from culture samples.
**Optical parameters representing UPA are obtained from IOCCG data.

RESULEIS

X 5kinds ofa,, for five species

5 diffeyent Chl a concentrations
(5110, 15, 20, and 30 ug ') I0CCG data

. . were generated
X 91 cbmbinations ofa, anday, using bio-optical

DISCUSSION

models based on

455 (2) s
I'S
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Conditions of simulation

Seawater constituents Optical parameters

Data source

Water

duPA (unspecim

Pope and Fry (1997); Smith and Baker (1981)

Phytoplankton

C. polykrikoides, Akashiwo, Alexandrium, Scrippsiella*
,and UPA**

IOCCG data

5,10, 15, 20, and 30 pg I'

CDOM

0.015-1.453 m™ (n=13) (IOCCG data)

Detritus/mineral Adm, Dbdm

0.003-0.378 m™* (n=7) (I0CCG data)

phytoplankton
assemblages) represent

@)

RESULEIS

DISCUSSION

*apn of four HAB species are measured from culture samples.
**Optical parameters representing UPA are obtained from IOCCG data.

X 5kinds ofa,, for five species
5 diffeyent Chl a concentrations

(5110, 15, 20, and 30 ug ')
X 91 combinations ofay anday,
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I0CCG data

were generated
using bio-optical
models based on
extensive field

( },) measurements.
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Optical properties of HAB species

» (. polykrikoides vs. other HAB species

Chl ¢, and carotenoids
/ [Chla] =30 ugl!
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(1) The is the combined absorption maximum of
which are synchronously detected as
typical pigments of dinoflagellate species.

DISCUSSION

(2) in spectral
shapes of R, among
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Comparison of R ; spectra

» C polykrikoides vs. UPA (Unspecified Phytoplankton Assemblages)
(1)

INTRODUCHION

can be observed in
the slope of the blue-green

/ range (440-600 nm).

Data&VETtheds

with

: (2) This distinct feature of R
LDepressmn
1

increasing Chl a concentration.

Depression?

- This feature is
- The slope of R, for
than that of UPA in the green region.

DISCUSSION
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Discrimination based on R, ratios

Multispectral analysis - Spectral band algorithm

INTRODUCHION

(1) The optimal bands were selected
(2) MODIS bands were adopted

Data&VETtheds

[Chl a]=3@uggd T

Ry: R,,(488)/R,(443)

which show maximum change in slope

DISCUSSION

In case of C. polykrikoides,
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Discrimination based on R, ratios

Availability of R  ratios in Korean coastal waters

- In situ R data were obtained from the 2014 and 2015 summer hydrographic cruise in

the south coast of Korea. Simulated R  ratio In situ R, ratio

. C. polykrikoidesblooms . C. polykrikoides blooms

A UPA A UPA
Chl a (ng I'H
I 0

DataisAVethions)y (INTRODUCHION

(1)
from UPA
and

(2) Band ratios of
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dataset.

(3) Band ratios of
C. polykrikoides blooms and
UPA

R,: R, (488)/R, (443)

-
(6]

DISCUSSION

1.6
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INTRODUCHION

1. We generated to explore
the possibility of optical discrimination of C. polykrikoides
from non-HABs and/or other HABs.

. C. polykrikoides and other HAB species show the

Data&VETtheds

. The distinct feature of
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in the blue-green regions,
while

. Band ratios that effectively depict this depression of R
were selected to discriminate C. polykrikoides from UPA.

- Ry: R, (555)/R(531); Ry: R, (488)/R (431)

DISCUSSION

CONCEUS |0\




DataisAVethions)y (INTRODUCHION
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General appllcablllty of this analysis

C. polybloom
regions

n-bloom
regions

C. polybloom regions

0.5

Parameters Model data

Field data

I0CCG
synthetic data

Non-bloom regions

C. polykrikoides bloom
regions

Chla 530 g I

2,(443) | 0.015-1.453 m?
am(443) | 0.003-0.378 m™

0.459-11 pg 1"
| 0.027-0.148 m*
| 0.003-0261 m”

18-53 pg I
0.027-0.228 m
0.035-0.171 m™

The in situ data mostly fell within the ranges of

the model data.




Conclusion

blooms were
in optical conditions.

. The blooms from UPA
seems
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. Our results can be applied to other geographical regions,
because

DISCUSSION

. In order to apply

, the standing issues, which cause the errors in
retrieving R, must be resolved.
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