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Major topics of this presentation

l. Introduction
1. HABS monitoring system

[11.Sample collection & identifications

V. Modelling
V. Prediction

VI. Conclusion
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Nature and history of HAB

- Historical record

. HABs in 639 in the Silla dynasty
HEKRBH BT (=ZE L ECEESHR)

. The seawater, from Kijang Kaulpo in August in 1403,
discolored as yellow and red, the water was viscous

just as gruel and a lot of dead finfish were found In
the surface.

- The first scientific report : Park & Kim; 1967




Impacts of HABs, Massive fish-kill
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Impacts of HABs on Coastal Fisherie§

N,=Ny+G+R-F-M

HABS

| — N, - Kill
__ Direct —| _ G - Reduce
effect
— R- Decrease

— M- Increase

_Halo Effect (3D)
Deteriorate habitats
Devaluation of Commercial fish
Decrease consumption




rIABs Monitoring Operation in Korea
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e Mass production of bio—chemical samples
— |t needs to identify automatically.

« Multidisplinary analysis
— |t needs to make system analysis of
climate and oceanographic dynamics.

 Wide angle view
— |t needs to make aerial and/or remotely

sensed observations

e Low guaranty prediction by Fuzz model




Present constraints and new
technical approaches

e Mass production of bio—chemical samples
— |t needs to identify automatically.
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Recent approaches for the prediction and mitigation of
Cochlodinium Polykrikoedes blooms in Korean waters
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Renovation in species identification
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Present constraints and new
technical approaches

« Multidisplinary analysis
— |t needs to make system analysis of
climate and oceanographic dynamics.
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Fig. Current system around Korean peninsula(after
Naganuma, 1973; Inoue, 1974).
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@ The impact of climate changes on marine ecosystem
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Present constraints and new
technical approaches

 WWide angle view
— |t needs to make aerial and/or

remotely sensed observations




Real-time Satellite
Oceanographic Informatior

Sea Surface Temperature (C)
2001, 8. 24 05:31 (135E)
NOAA-12 (NFRDI, EKOREA)
Marine Remote Sensing Lab

NOAA
ea Surface Temperature

Marine Remote Sensing Lab.
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Present constraints and new
technical approaches

e Forecasting from the Initiation
— |t needs to collect all data for

Initiation and subseqgquent movement.




Present Korean HABs Monitoring System
- Focused on blooms

Precautionary Monitoring : Less than 300cells/mi
— 5 susceptible areas initiating the first bloom
— To begin in June till the first bloom at the density of

more than 300cells/ml

Regular Monitoring (over 300cells/ml)

- Reqgular Cruise : weekly, biweekly at 70 stations from Mar. to Nov.

- Emergent Cruise : daily observation in Cochlodinium blooms area

www.nfrdi.re.kr




Fig. Current system around Korean peninsula(after
Naganuma, 1973; Inoue, 1974).

-mean SST in Aug.: 24-25C,

- eastern boundary of tidal
mixing area

- coastal front between coastal
waters and warm current

- plentiful nutrients input

-tidal curr. : flood(northwestward)

ebb(southeastward)

Fig. Landsat image around first outbreak area
(red circle) of C. polykrikoides




- Advance observation before the HAB
to detect the swimming cells

C. polykrikoides
10 - 30 cells/L

It is estimated that the origin of the
C. Polykrikoideblooms is the coastal

approaching warm current from offshore area

Fig. The cells distribution of C. polykrikoides AndS. enflata
beforeHABsIn summer 2000.




Thermocline breaking

Blooming of C. polykrikoides

Fig. the relationship between the bloom of C. polykrikoides
and Thermocline breaking in August 2000




Landward i . Seaward
(wind SE/flood curre‘n-tr Dlsper8|on/movementH (windNW/neap current)

T

< Bloom de%elopmﬁD

Slightly eutrophic warm water
COD : 1~2mg/L, W.T :24 ~26TC, Sal : 32 ~ 33

Initiation Bloom

T

Mixing heterogenous water

Eutrophic coastal water Warm offshore water
COD : 1~2mg/L COD : 0.1~1mg/L

W.T : 22 ~237TC W.T:25 ~28C

Sal : 30 ~32 Sal : 33 ~35

i

Thermocline is extinct to form
favorable condition for excystment and population growth

T

Swimming cell = Seed population | < Benthic cyst




initiate the bloom 7

Initiation day (Lunar) Tide Julian day
1995. 8.29 (8.22) Neap tide 241-294

1996. 9. 4 (7.22) Neap tide P48-276
1997. 8.25 (7.22) Neap tide 237-265

1999. 8.10 (6.29) Neap tide 221-275




Where

to go 7

Driving forces | Direction Magnitude

Tidal current |Come & back |Flood—NE
Ebb-SE

Winds Surface SE-landward

NE—-seaward




Driving forces

Speed/hour

Travel in 4hrs

Tidal current 50cm(1kt)- 7—14km
100cm(2kt)
Tsushima 3—-20kt/d 10-15days to
current Cross south Sea
Winds SE—NE Variable
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Drifting Buoys’ Movement

estimate the direction and
elapsed dates of the HABs
- movement

401

L a

. 1998.12:24 .
IR Y \ . = .
1jf:7» KOREA 1999.9.16 i L4
A i
2001.9.27, X 99811 __
5 ’ 5 10009 1 -
2001.9.11 5 i “?’5;8 129

.
1999,10.7 2001 8.25 ot B
1699.8.19 :
Y -5 .

30

125

Fig. Drifting buoy trajectories in Korea

Fig. Year to year variations of the movement of HABSs.
Red circles and numbers denote the first outbreak
area and the elapsed dates respectively.




Operational HABs Prediction System
Fuzzy Model

Territories Compilation of data and information

3D-water movement pattern, T-S diagram,

Oceanographic nutrients status, remote sensing data

Biological Abundance and distribution, vertical migration,

Winds (direction & speed), Light intensity,

Meteorological Precipitation,

HABSs inventories | All of the HABs data over the three decades




Present constraints and new
technical approaches

e Early warning based on newsletter
e Clay dispersion by application ship




HABs Management & Mitigation
Strategies

Protect victim

» Real time monitoring network
> Early warning system & prediction
» Cage movement to avoid from HABs




Class

Rationale

(Cochlodinium density and bloom size)

Cochlodinium
appearance

First identification of Cochlodinium ,
the triggering point of bloom initiation

Red Tide Attention

300cells/ml, bloom area within 2-5km radius
equivalent to 12 to 78k

Red Tide Alert

1,000cells/ml, bloom area over 5km radius




Services Available channels Destinations
Easy Fax. | TV, Radio, Newspaper Aqgaculturlsts,
fisherman,
. . administratives,
ARS T2l eTet fish consumers,

1996

Internet

journalists,
fisheries




Punish violator

» Remove by dispersing clays
» Dilute the dinoflagellates density
» Entrapping using shield curtain
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New clay dispersing ship with electrolyzed seawater

www.nfrdi.re.kr




Field strategies for clay dispersion to
control HABS

Crane—wing deploy shooting Frontal shooting

@%

Merry—go—round shooting Parallel shooting
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Aerial view of clay dispersion in South Sea



Aerial view of clay dispersion in South Sea



New system for the mitigation of fish




Monit | ldentification LM/SEM DNA-probe, identification
oring card for microscope
Data analysis Water and Climate variability and
sediment quality, current system
movement
Wideview RS and aircraft by | Bio—optic aircraft
naked eye monitoring
Prediction Initiation and From the initiation
movement
Model Fuzz Ecosystem model
Mitiga | Early warning Three grades Four grades
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*¢* Coastal Environment management

- Regulate terrestrial input & sediment removal
- Aquaculture restructuring
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If we harm the
environment,
It will harm us In retur
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Target Area for the Monitoring of
Shellfish Toxin in Korea
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Current Shellfish Toxin Monitoring

Portfolio In Korea

Prevailing | Occurring | Starting
season area year

From March | South coast .
PSP (Jinhea Bay and Since 1980

t0 May adjacent area)

DSP Sporadic | Not specified | Since 1995




Number of Sampling Station
and Monitoring Frequency
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Detection Methods for Shellfish ToxIns
g
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