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Red tide refers to when seawater is discolored 
red due to a mass bloom of phytoplankton – 
mainly cyanobacteria, diatoms, and dinoflagel-
lates – in the ocean. Depending on the species of 
plankton, the color of the water can show tinges 
of yellowish brown, yellow, or grass green. Red 
tides cause great damage to marine ecosystems 
as they cause mass kills of coastal fish species all 
across the globe.

While diatoms were widely responsible for red 
tides along the Korean southern coast in the early 
1990s, Cochlodinium polykrikoides (a species of 
dinoflagellates) has primarily been the cause since 
1995. Red tides from Cochlodinium polykrikoides 
blooms occur in the clear waters between Narodo 
and Namhaedo and spread throughout the South 
Sea of Korea. In some years, they spread to the 
west coast and the East Sea as well.

Green tide takes place when suspended algae 
proliferate in slow-flowing rivers or eutrophic 
lakes that contain high concentrations of carbon, 
nitrogen, and phosphorus, and consequently turn 
the water green. When green tide occurs, green 
algal blooms cover the water surface and shut out 
sunlight. Although the green algae discharge ox-
ygen by photosynthesizing during daytime, they 
also consume oxygen in the evening. This creates 
anaerobic conditions in the water column that kill 
off aquatic organisms. 

While green tides are found in oceans all across 
the world, they are generally small and con-
strained to coastal areas. Since 2000, green tides 
have been forming in the Yellow Sea and the East 
China Sea every year, usually appearing in coast-
al areas such as Qingdao and the Yangtze River 
estuary. Small patches of green algae have also 
been found in the open sea. In Korea, green algae 
mainly appear in rivers; those that form in the sea 
are not harmful to the Korean coast.

Red Tide

Occurrence of Red Tide

Occurrence of Green Tide

Marine Environments

Green Tide

Sea Surface Temperature by Season

The greatest seasonal variation in the marine 
environment around Korea can be found in the 
temperature of seawater. Closely related to atmo-
spheric temperature, seawater temperature has an 
average surface temperature of 5˚C in the winter 
and 20˚C in the summer. As seawater temperature 
has a specific heat that is much greater than that 
of the atmosphere, it has a smaller dynamic range.

Chlorophyll is a photosynthetic pigment in 
phytoplankton that serves as an indicator of pri-
mary productivity of the ocean. For instance, 
high chlorophyll concentration indicates high 
primary productivity. Due to the large rivers of 
China and the Korean Peninsula, the Yellow Sea 
has an abundance of inorganic nutrients, which 

are the food source of phytoplankton. This causes 
the Yellow Sea to have higher chlorophyll con-
centrations than the East Sea or the South Sea. In 
particular, blooms—the mass breeding of phyto-
plankton—that occur in spring and autumn can 
sometimes lead to red tide. During the summer, 
the movement of deep seawater to the surface, or 
upwelling, occurs in the East Sea, causing high 
chlorophyll concentrations along some parts of 
the eastern coasts.

The absorption coefficient of dissolved organic 
matter (aCDOM) is obtained by analyzing the 
absorbance of colored dissolved organic matter 
(CDOM) in the sea. DOM breaks down into in-
organic nutrients, which serve as food for phy-

toplankton. Consequently, red tide or greed tide 
can occur when DOM concentration is extremely 
high. DOM usually flows into the ocean through 
rivers on land, which explains why the Yellow 
Sea, the South Sea, and coastal areas of the China 
Sea have high DOM concentrations.

Suspended sediments have two sources: one 
is sediment runoff carried through rivers from 
the land to the ocean, and the other is suspended 
sediments pulled up from the ocean bottom due to 
waves or currents. As the greater portion of sedi-
ment is composed of sediment runoff, the coastal 
areas of the Yellow Sea, the South Sea, and China 
have an abundance of suspended sediments. The 
concentration of suspended sediments is mostly 

influenced by waves and wind and is generally 
highest during the winter.

Visibility is an index for measuring how deep 
light can penetrate into the sea. It is an intuitive 
indicator of sea water turbidity and clearly dis-
plays seasonal variation. The East Sea and the 
South Sea are characterized by relatively clear 
water with about 10 m of visibility in the summer. 
While the Yellow Sea has comparatively high 
visibility offshore in the open water, visibility in 
coastal regions is less than 8 m due to river dis-
charge and the resuspension of bottom sediments. 
During the winter months, stronger waves and 
wind lower visibility in all the seas surrounding 
the Korean Peninsula.
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Trade Routes and Cooperation

International Trade Sea Lanes

Australia Commonwealth
Scientific and Industrial
Research Organization, CSIRO

Korea South Pacific
Ocean Research Center

· Woods Hole Oceanographic Institution

· KIOST-NOAA Lab.

· Instituto del MAR del Peru, IMARPE

· Korea-Peru Research Laboratory on
Ocean Science and Technology, 
KOPE-LAR

· Japan Agency for Marine-Earth Science and Technology, JAMSTEC

· Port and Airport Research Institute, PARI, Japan

· Coastal Development Institute of Technology, CDIT, Japan

· Waterfront Vitalization and Environment Research Foundation, WAVE, Japan

·Shirshov Institute of Oceanology, Russian Academy of Science

·Pacific Oceanological Institute, Russian Academy of Science

・ Maritime Safety
Administration of
the People's
Republic of China

・ Korea-China Joint
Ocean Research Center,
KCJORC

Institute of Oceanography,
Vietnamese Academy of
Science and Technology

Agency for the Assessment
and Application of
Technology, BPPT,

Indonesia

Norwegian University of Science and Technology - NTNU

Institute of Oceanography, Bulgaria

GEOMAR - Helmholtz Centre for Ocean Research Kiel

·French Research
Institute for Exploitation
of the Sea (IFREMER)

·Villefranche Oceanographic
Laboratory (LOV)

KIOST-PML Lab.Qinhuangdao

Tianjin

Lianyun

China

Korea

Russia

Japan

Yizhou

Qingdao
Shidao

Rongcheng
WeihaiYantai

Dalian

Yingkou

Dandong

Zarubino

Tsushima

Fukuoka
Shimonoseki

Sakaiminato

Osaka

Vladivostok
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Pyeongtaek
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Donghae
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(Ocean Research

Station)

Yellow Sea

East Sea

1992 1999

2005 2008

1984 1993

2000 2008

1961 1974 2001 2006

1962 1982 1996 2007

Busan Harbor

Uses of the Ocean

Following the first stage of the Incheon Harbor 
development from 1973 to 1978, the second stage 
was held from 1981 to 1985, during which a grain 
terminal, silo facilities, and an 8th pier were con-
structed. Trade between Korea and China has since 
increased in accordance with China's rapid eco-
nomic growth, along with the designation of the 
Free Economic Zone and the extension of the port 
logistics complex. Incheon Harbor also established 
ten international passenger sea routes between 
Korea and China and set a record of more than 
one million international passengers in the year of 
2011. Furthermore, the harbor contributes to the 
maritime transport service by running twelve sea 
routes to coastal islands.

Pyeongtaek Harbor is a newly-constructed port 

that opened 110 to 120 years later than Busan and 
Incheon Harbor. It initially opened in 1986 but 
only served as a port for processing oil shipments. 
Since then, it transformed into a business specific 
harbor to replace the growing container traffic of 
Incheon Harbor, and finally began to fully take 
on the role of a commercial trade port in the late 
1990s. Pyeongtaek Harbor holds a development 
history that is greatly different from those of other 
harbors. While the others were actively promoted 
by the leading role of the state (the central govern-
ment) and received a variety of policy support from 
the beginning, Pyeongtaek was developed by the 
local government and was able to achieve short-
term success as a fast-growing port due to external 
factors, such as the economic growth of China. 

Currently, it has 62 port facilities and performs the 
role of a general trade port that can handle passen-
gers and a wide range of cargo. It has 35 general 
piers, 3 car terminals, and 8 passenger terminals.

Mokpo Harbor was used as a base for the mass 
exploitation of textiles and grains during the Japa-
nese Colonial Period. Traces still remain of a Japa-
nese enclave that was located in the region around 
the harbor. Following the restoration of Korean 
independence, Mokpo Harbor was divided into the 
North and South Ports according to their respective 
functions. The North Port was developed as a fish-
ery product-only port, while the South Port served 
as a passenger-only and cargo-only port to Sam-
hakdo. Today, the Mokpo Coast Passenger Termi-
nal and Mokpo International Passenger Terminal 

have been constructed and are in the process of de-
veloping various international sea routes, including 
one to Shanghai.

Busan Harbor is the oldest harbor in Korea. As 
its facilities were insufficient to handle the rapid 
increase in container traffic that accompanied the 
sudden economic growth, cargo had to be pro-
cessed at the normal port instead of the container 
port. The dilapidated conditions also led big ship-
ping agents to avoid using the harbor. To respond 
to this, Busan Harbor began constructing a new 
port on Gadeokdo specifically for handling large-
scale containers in October, 1997. The Busan In-
ternational Passenger Terminal currently operates a 
ferry between Busan and Japan as well as a cruise 
line between Busan and Jejudo.

Changes in Major Harbors

International Cooperation

Trade Routes and Cooperation

Major Korean-Named Submarine Topographies

Ocean Ocean Place Name
Representative Location (WGS-84)

Latitude Longitude

East Pacific Ocean

Boreumdal Guyot 16˚ 09.2' N 126˚ 25.8' W

Yeon Guyot 16˚ 21.8' N 133˚ 37.2' W

Haemirae Knoll 10˚ 39.9' N 135˚ 48.1' W

Geupsuseon Knoll 16˚ 31.3' N 132˚ 57.0' W

Jeonbok Knoll 17˚ 00.2' N 135˚ 49.4' W

Olchaengi Knoll 16˚ 59.7' N 135˚ 59.5' W

Pungdengi Knoll 16˚ 53.6' N 125˚ 35.9' W

Garakji Knoll 17˚ 00.2' N 125˚ 45.4' W

Bongsudae Knoll 16˚ 10.2' N 126˚ 31.8' W

Maetdol Knoll 10˚ 28.2' N 135˚ 36.6' W

Hangari Knoll 16˚ 07.0' N 125˚ 59.0' W

Paeraengi Knoll 10˚ 51.7' N 135˚ 36.6' W

Gamasot Knoll 10˚ 45.6' N 135˚ 29.5' W

West Pacific Ocean

Changpogo Seamount 15˚ 20.0' N 158˚ 45.0' E

Cheonghaejin Seamount 15˚ 04.0' N 158˚ 53.1' E

Arirang Guyot 11˚ 50.0' N 157˚ 40.0' E

Onnuri Guyot 15˚ 05.0' N 159˚ 15.0' E

Baekdu Guyot 15˚ 40.0' N 160˚ 05.0' E

Antarctic Ocean

Gungpa Hill

76˚ 28.8' S 168˚ 20.8' E

76˚ 27.5' S 168˚ 22.2' E

76˚ 26.3' S 168˚ 21.0' E

Sssangdungi Hill
67˚ 16.1' S 179˚ 03.1' W

67˚ 16.1´S 179˚ 04.2' W

Dolgorae Hill
70˚ 37.3' S 173˚ 06.0' E

70˚ 38.6' S 173˚ 05.7' E

Kkotsin Knoll 61˚ 36.2' S 172˚ 29.0' W

Maisan Hill 75˚ 49.1' S 165˚ 41.9' E

Gokkal Hill 69˚ 32.4' S 172˚ 32.3' E

Dalpaengi Knoll 69˚ 32.9' S 176˚ 43.6' W

Korea Hydrographic and Oceanographic Agency (2015)

Incheon Harbor

Pyeongtaek Harbor

Mokpo Harbor

Boreumdal Guyot, Changpogo Seamount, and Kkotsin 

Knoll are just some of the many Korean-named undersea 

features that are located overseas. These newly found sub-

marine features are mostly distributed in the Pacific and 

the Antarctic Oceans. The Korean names enhance Korea's 

position in the marine field and serve as indicators of the 

advancement of its marine surveying technology.

Korean-Named Overseas Submarine Features

International cooperation in marine affairs plays 
a leading role in handling marine environmental 
issues around Korea, advancing marine environ-
mental management, and enabling national em-
powerment. It also increases national influence 
within the global society through the reinforce-
ment of activities in international organizations 
and regional communities. The figure above dis-
plays the some of the many overseas laboratories 
and institutes that hold partnerships with South 
Korea.

Partnerships in Environmental Management for 
the Seas of East Asia (PEMSEA) was established 
as a project of the United Nations Development 
Programme (UNDP) to promote collaborations on 
marine environment initiatives around East Asia, 
including marine ecosystem preservation and sus-
tainable use planning for coastal/marine resources. 
Eight member countries developed the program 
as an international organization in 2009 to further 
manage marine environment issues. Korea became 
a member in 1994 and is currently one of eleven 
countries (including China, Japan, Singapore, and 
Vietnam) that are working with the organization. 

Since 1974, the United Nations Environment 
Programme (UNEP) developed a series of world 
regional sea programs. As one of the programs, 
the Coordinating Body on the Seas of East Asia 
(COBSEA) was established in 1994 for preserving 
and developing the East Asian coastal/marine en-

vironment. A total of ten countries, including Ko-
rea (which joined in 1994), Indonesia, Cambodia, 
Malaysia, and China, are currently developing and 
implementing management guidelines for marine 
environment preservation, and also estimating the 
status of the marine environment in the East Asian 
seas.

The Northwest Pacific Action Plan (NOWPAP), 
also one of UNEP’s regional programs, was 
founded in 1994 by the governments of four coun-
tries near the Northwestern Pacific Ocean (Korea, 
China, Japan, and Russia). It was established with 
the aims to strengthen the countries’ cooperation 
in preserving coastal/marine environments and in 
pursuing sustainable development in the North-
western Pacific Ocean. NOWPAP has four local 
activity centers that are used for its annual inter-
governmental conference, secretariat, joint proj-
ects, and expert meetings.

The Yellow Sea Large Marine Ecosystem (YS-
LME) project was established with the support of 
Korea, China, and the UNDP/Global Environment 
Facility (GEF). Its agenda pushes for the sustain-
able use of the Yellow Sea environment, which 
has been damaged by the overfishing of marine 
resources and reckless coastal development. The 
first stage of the project was carried out from 2005 
to 2009 and the second stage, which began in June 
2014, will continue on to May 2017. The purpose 
of the second stage is based on the national strate-
gic plan to reduce pollution sources and preserve 
fisheries in the Yellow Sea.

The Korea-China Yellow Sea Marine Environ-
ment Joint Survey, which was carried out over 
a 12-year period from 1997 to 2008, is the sole 
Yellow Sea project that Korea and China surveyed 
together. The results of the survey are projected to 
be helpful in solving marine environment disputes 
between the two countries.

Regional International Sea Routes

Busan Port Authority (2015)

Korea Institute of Ocean Science & Technology, Korea Hydrographic and Oceanographic Agency (2015)

Incheon Port Authority (2015)

Pyeongtaek Port Authority (2015)

Mokpo Regional Oceans ＆ Fisheries Administration (2015)

Incheon Port International Passenger Terminal, Pyeongtaek Port International Passenger Terminal,
Busan Port International Passenger Terminal, DBS Cruise Ferry Co., Ltd
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