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Introduction of Korean
HABs Monitoring system
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Korean HABs Monitoring System
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Oceanographic observation  300 points
Environmental observation    300 points
HABs observation (●)        160 points

The Monitoring of Marine Environment and HABs



Present Korean HABs Monitoring System
- Focused on Cochlodinium blooms

Precautionary Monitoring : Less than 300cells/ml   

– 5 susceptible areas to initiate the bloom

– To begin in June till the first bloom at the density of
more than  300cells/ml 

Regular Monitoring (over 300cells/ml) 
- Regular Cruise : weekly, biweekly at 70 stations  from Mar. to Nov. 
- Emergent Cruise : daily observation in Cochlodinium blooms area

www.nfrdi.re.kr



Procedures of HABs data production



HABs & nutrients data 
collection

Harmful phytoplankton taxonomy
Shellfish poisoning data
Nutrients 







List of phytoplankton identified

1. Sampling date, place, volume, and depth 
2. Project title, name of research vessel 
3. Methods of enumeration, counting plate, 

4. concentration ratio,  counting volume





Target  Area for the Monitoring of Target  Area for the Monitoring of 
Shellfish Toxin in KoreaShellfish Toxin in Korea

Target Area
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Portfolio in KoreaPortfolio in Korea
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Number of Sampling Station and Number of Sampling Station and 
Monitoring FrequencyMonitoring Frequency

•• Number of sampling stationNumber of sampling station
- PSP : 55 stations
- DSP : 15 stations
- ASP : 40 stations 

•• Frequency of shellfish toxinFrequency of shellfish toxin
- Once a month : All the year round
- Every week : Toxic season (Usually Mar. to May) 

•• Monitoring target shellfish speciesMonitoring target shellfish species
- Blue mussel(Mytilus edulis), oyster (Crassostrea gigas),  

ark-shell (Scapharca broughtonii), short necked clam 
(Ruditapes philippinarum) and etc. 



Detection Methods for Shellfish Detection Methods for Shellfish 
ToxinsToxins

• Paralytic shellfish poisoning (PSP)        
- Mouse bioassay

• Diarrhetic shellfish poisoning (DSP) 
- Mouse bioassay and HPLC

• Amnesic shellfish poisoning (ASP)     
- HPLC



Eutrophic level by  COD
(2002)

Environmental Monitoring to Assess Eutrophic Level 

Sampling station number : 296 stations
- Offshore : 40, coastal area : 256

Sampling period : Seasonal survey
- Offshore : Summer

Result service : Website and reports

Scientific committee : Annual meeting



Monitor components for Korean marine environment

PCBs, TBT, Pesticides, PAHs, PCDDs/DFsOrganic 
contaminants

Cu, Pb, Zn, Cd, Cr+6, total Hg, As, CNTrace metal

Chl aGeneral items
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Eutrophic level COD in Aug. 2001



Compilation of oceanographic 
and meteorological data and 

information

Remote sensing data
Aerial observation
Water movement and currents
Meteorological information
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OCM 
Chl. a concentration

NOAA 
Sea Surface Temperature

Real-time Satellite 
Oceanographic Information
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Drifting Buoys’ Movement

Fig. Drifting buoy trajectories in Korean Waters.

estimate the direction and 
elapsed dates of the HABs
movement







HABs data analysis and 
dissemination to all 

stakeholders

Forecasting 

Service by paper documents & 
on-line





HABs situation
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Real time HABs Service

http://www.nfrdi.re.kr

Internet 
access

12 lines since 6 May 
1996

ARS

Aquaculturists, 
fisherman, 
administratives, 
fish consumers, 
journalists, 
fisheries 
shareholders

TV, Radio, NewspaperEasy Fax.

DestinationsAvailable channelsServices







Fig. Home page of Korea Oceanographic Data Center (KODC)



Korean HABs in 1998 & recent trends 
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: Cochlodinium

Annual distribution in the periods of HABs
in Korean coastal waters since 1978.



Annual Changes of the Area Affected by the
C. polykrikoides Blooms in Korean Waters.
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Fig.  Year to year variations of the movement of HABs.
Red circles and numbers denote the first outbreak
area and the elapsed dates respectively.



Two decadal progress of Cochlodinium
blooms in Korean Waters

Up to 62days

Up to 48,000

Widespread 
overall coast

Since 1995

20days

Less than 
25,000

South Sea to 
Kijang in East 

Sea

1989-1994

10days

Less than 8,700

Partial area 
Jinhae Bay

1982-1988

Persistency

Highest 
density(cell/ml)

Spatial

distribution

Terms

www.nfrdi.re.kr



The characteristics of 1998 
Cochlodinium blooms in Korean waters

Typical scale in spatial –Good example

-magnitude, density, and persistency 

• Periods : 25 Aug. –22. Sep.(34days)

• High density : 20,000cells/ml

• Spatial distribution : South Sea



º W
º ELongitude:

º S
º NLatitude:Location (if a single site) 

2 - LOCATION AND DATE

Individual(s) to contact (name, address, e-mail, web page, etc.):

Has this event occurred before in this location? Yes No If yes, comments:

If yes, which programme(s)?

Is this report the outcome of a monitoring programme? Yes No

Additional comments:

If intoxications occurred, please indicate the species implicated in the transmission of toxins (Transvector):

Yes No If yes, comments: Unexplained toxicity

PSP DSP ASP AZP NSP CFP Other: 
Associated syndrome 

Yes No If yes, approximate range:Has any toxicity been detected?

Other 
terres
trial :

Aquaculture 
Fish

SeaweedsAquatic mammalsBenthic life

Hum
ans

Natural FishBirdsShellfishPlanktonic life

Has the event directly affected?

Other: Foam/mucilage in the coastMass mortalities

Seafood toxinHigh Phyto concentrationWater discoloration

Indicate the nature of the reported harmful event: 

Please note: NOT all information requested on this form is required. Some respondents may choose to stop at the end of the first page, but others may wish to add 
detailed bloom information, as requested on page 2. Any information you provide is of value.

1 - GENERAL INFORMATION

1988Year :

IRegion :

Korea
COUNTRY :

Harmful Algal Event Report - HAE-DAT
PICES test form



PICES HAE-DAT

General information

• nature, toxin/toxicity, monitoring/history, contact point

Locations and date

• Location, date, quarantine level General information

Microalgae

• Species identification, co-occurring species, Chlorophyll

Environmental conditions

• Weather, physical parameters, current, nutrients, max.℃

Toxin assay information
• Target species, detection methods, economic loss, measures taken



KOREAN HAE-DAT

YesEconomic lossToxin assay information

TemperatureMonitor weekly, dailyEnvironmental conditions

SometimesDominant species, 
Surface chlorophyll

Microalgae

YesYesLocations and date

YesYesGeneral information

Shellfish poisoningRed tidesItems



PICES HAE-DAT

Make monitoring and research effective, 
predictive and mitigative

Benefit from building common data 
resources among PICES nations

Central tasks are ;  
• - ascertain the data base process

• - identify the difficulties in delivery

• - assess web-based window 

• – further modification to encompass Pacific



Recommendations

• It needs to segment the NOWPAP area 

• It needs specified format for red tide and 
PSP events.

• Data format can cover successional
changes of the blooms

• It needs to cover multi-lingual HABs data

• Should develop to cover both delayed and 
real-time mode  



HAE-DAT 해역구분

Zone-2

Zone-1

Zone-3



Data exchange, communication network, and 
databank

Production
Analysis

Compilation

NODC
PICES(HAE-DAT)

QA/QC
-reliable

-compatible
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Nong-ak : farmer’s dance



If we harm the
environment,

it will harm us in return





Korea

China

Japan


