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1. Climate crisis and status of fisheries 
disaster in Korea



Our World suffering from Climate Crisis



Status of Global Warming



Annual Average Sea Surface Temperature changes

SST changes over 
the past 55 years

Global Ocean :  0.54℃ ↑

Korean Seas : 1.36℃ ↑

Sothern Sea : 1.07℃ ↑

Eastern Sea : 1.82℃ ↑

Western Sea : 1.19℃ ↑

Year



Mass mortality of farmed fish due to high water temperatures in summer (2021)

* Aquaculture damage (billion KRW) : (2012) 1.8, (2013) 5.3, (2016) 18.4,  
(2017) 7.8, (2018) 60.5, (2019) 1.0, (2020) 0.24, (2021) 29.2, (2022) 1.0

경향신문

부산일보



* Aquaculture damage (billion KRW) :  (2011) 13.2,  (2013) 1.2,  (2017) 1.2,    
(2018) 10.3, (2021) 0.8,  (2022) 0.07,  (2023) 4.7

Mass mortality of farmed fish due to low water temperatures in winter (2023)



Cold Water Upwelling along the eastern coast of Korea 

Frequent occurrence of Cold Water Mass during spring and summer

Coastal upwelling



Lasts more than 2 months 

(July∼September)

Since 1995, HAB has repeatedly caused fisheries damage

Harmful Algal Bloom (HAB)



Massive occurrence of harmful Jellyfish

Damages to fisheries : gill net, stationary net, etc

Fisheries damage, blockage of power plant water intake, jellyfish sting

→ Economic damage : 7~14 billion KRW/year (2018, KMI)



Increased occurrence of Toxic Jellyfish

Portuguese man o’ war
Box jellyfish

Jellyfish distribution map(18~24, Aug, 2023)



Massive inflow of floating seaweed (Sargassum horneri)



2. Monitoring and Response to Fisheries disaster
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NIFS Serial Oceanographic observations (NSO)

Lines/stations : 25 lines/207 stations
Period : 1961~current
Cycles : 6 times/yr
Items : temperature, salinity, nutrients, DO, Chl-a, Zoo plankton etc.



Ocean Satellite observation (1989~)

Thermal observation

MODIS OCMDMSP/OLS COMS

Ocean color observation

NOAA MTSAT



Real-time Information System for Aquaculture environment (RISA)



Webpage of RISA

http://www.nifs.go.kr/risa/

Mobile app

Operation of RISA and Data Service



Use of autonomous surface or underwater vehicles



Response to Anomalous Water Temperature



Status of special warnings for High Water Temperature
in summer and Low Water Temperature in winter in 2022 

* 양식 피해액(억원) : (여름) 10, (겨울) 47



Status of High Water Temperature and Jellyfish special warnings in 2023

Moon Jellyfish
Advisory (08.10.)

Lift (9.27.)

Moon Jellyfish
Advisory (06.8.)

Lift (11.6.)



In-situ observation

Response to HAB mass outbreak

Detection before mass outbreak Aerial surveillance

Real-time HAB positioning using mobile app 
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고흥군

여수시 남해군

완도군

통영시

Cochlodinium(cells/mL), qPCR
1 - 8, June, 2018

qPCR analysis



In-situ observation

Response to Jellyfish mass outbreak

Visual survey using research vessel 

Aerial surveillance



Operation of jellyfish real-time report mobile web since 2019

Number of reports : 60(2019)→ 657(2020)→ 1,506(2021)→ 682(2022)

https://www.nifs.go.kr/m_jelly/index.do



Issue of Special Warnings

Anomalous Water 
Temperature

HAB Jellyfish



Mass inflow of floating seaweed

Monitoring by research vessel and satellite

괭생이모자반분포도

2022년 11월 모자반 :  
2022년 12월 모자반 : 
2023년 1월 모자반 : 
2023년 2월 모자반 : 
2023년 3월 모자반 : 
2023년 4월 모자반 :
2023년 5월 모자반 :
2023년 6월 모자반 :

2023년 6월 가시파래 :



Response to Changjiang Diluted Water

316-line Salinity

NSO for northern East China Sea
Surface salinity(Aug 7∼16, 2020)

317-line Salinity
Satellite derived SSS(Aug 15, 2020)

Monitoring of Changjiang river discharge



3. Status of forecast system in NIFS



http://www.nifs.go.kr/kodc/rocps/index2.jsp

Daily 7-day forecast (since July 2017)

ROMS-WRF coupled model
(~3 km resolution)

Short-term Forecast System for Eastern Coast 
Cold Water Mass



Regional seas high-resolution forecast system

Northwest Pacific
(3km resolution)

Eastern Sea
(500m)

Southern Sea
(300m)

Yellow Sea
(500m)

Northwest 
Pacific (3km)

Yellow Sea
(500m)

Southern Sea
(300m)

Eastern Sea
(500m)



Input/Output data processing of Forecast system



Visualization of Forecasted data



Forecast of HAB occurrence and migration 
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Use of HAB mass outbreak 



Forecast of HAB occurrence

Forecat of HAB migration



Forecast of Giant Jellyfish migration

Forecast of Floating Seaweed



Forecast of ocean ecosystem and fisheries resources
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4. Future plans



Providing quick information on fisheries disaster 
occurrence predictions 



Upgrade of Forecast system

In-Situ Observation

Real-time Ocean monitoring

Satellite Observation

Hybrid forecast using 
Numerical model & Machine learning

Forecast Using Machine Learning

Forecast of Anomalous water temperature
using Numerical modelling



Thank you
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