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•	 To ensure the systematic management of marine litter, Korea created the Marine 

Litter Information System, through which various data, including the amount of 

marine litter generated and collected, survey data, and training materials, are 

managed.

• 	 In addition, Korea established the basis necessary for the management of marine 

litter, including marine litter monitoring projects, marine litter policies, and 

cooperative governance, showing that this management action has been well 

implemented.

∆ 	 Yes, the Marine Litter Information System and Marine Litter Management 
Center (MALI Center) have become central to the series of activities related to 
marine litter management that are being conducted, and various tasks have 
been actively carried out.

Operation of the Marine Litter Information System and Marine Litter Management 
Center (MALI Center)

•	 Through the establishment of the Marine Litter Information System,8 Korea has been 

collecting and analyzing information on overall marine litter management.

- 	 The amount of marine litter generated and collected every year, information on marine 

litter, educational materials, related laws, and other various data and information are 

available on the system, and the government has been establishing long-term plans and 

annual projects based on such data.

8	 https://www.malic.or.kr 

Figure 3.19  
Korea’s Marine 

Litter Information 
System.
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Expansion of the national marine litter monitoring project

•	 In 2014, Korea designated a total of 20 additional locations for monitoring marine litter 

through the “Selection of New Marine Litter Monitoring Locations and National Marine 

Litter Monitoring Project,” after analyzing the long-term changes of existing locations and 

the feasibility report on new monitoring locations.

•	 The results of marine litter monitoring have been entered into the Marine Litter Information 

System and are being used as basic data for policy development.

Strengthening of marine litter policy capacity and cooperative governance

•	 The Ministry of Oceans and Fisheries adopted an incentive system to induce public 

participation in the marine litter project. It also currently operates the Marine Litter Policy 

Council.

- 	 The council consists of relevant personnel from the central and local governments, 

related organizations, schools, research institutes, and public organizations and is 

convened more than once every year.

•  	 Korea established the Marine Litter Management Center (MALI Center) in 2011 to serve as 

an integrated organization capable of proposing research and policy measures to address 

the issue of marine litter in a comprehensive and scientific manner.

- 	 The center conducts research on marine litter and surveys and monitoring of marine 

litter generated in Korea and abroad for the purpose of creating a related database. 

It also operates an advisory committee related to marine litter that works to provide 

education, promote awareness, hold related workshops, and participate in international 

exchange.

- 	 For the operation of the MALI Center and provision of support for related activities, the 

government spends over KRW 300 million of its budget every year.

Table 3.51  Budget Execution for the Operation of the MALI Center (Unit: KRW 1 million).

Table 3.52  Budget Execution for the Project to Strengthen Marine Litter Policy Capacity 
and Cooperative Governance (Unit: KRW 1 million).

Category 2014 2015 2016 2017 2018 Total

Budget execution 307 269 271 381 407 1,634

Category 2014 2015 2016 2017 2018 Total

Budget execution 22 - 4 6 6 38
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Action Plan 6.4  Promote public participation and international cooperation

•	 The purpose of this management action was to promote synergy through public 

and international cooperation in the cooperative system of the public, government, 

and research institutes, which needed to be established before progress could be 

made on increasing the efficiency of marine litter management. 

- 	 The indicators used to assess the implementation of this management action were 

the training and promotional activities carried out for citizens, among the overall 

activities related to marine litter management, and the international cooperation 

activities related to marine litter in which Korea participated.

•	 The Ministry of Oceans and Fisheries has been involving various educational and 

promotional activities in an effort to increase people’s awareness of marine litter. 

Through regular marine litter cleanup activities, the government has been eliciting 

Korean citizens’ direct participation.

- 	 In addition, international cooperation activities have been promoted at the regional 

sea level in order to address the marine litter issue.

∆ 	 Yes, the Korean government is performing various activities to elicit public 
participation in marine liter collection and management as well as engaging in 
international cooperation activities with NOWPAP.

Promotion of marine litter policy to Korean citizens

• 	 The Ministry of Oceans and Fisheries has been airing various public campaign 

advertisements and commercials to promote voluntary citizen participation in marine litter 

reduction and increase people’s awareness of the problem of marine litter. 

- 	 Public campaign advertising is focused on the summer season and fishing industry 

professionals, spreading different messages depending on the time and target audience.

• 	 In addition, the Ministry of Oceans and Fisheries holds an annual photo contest about 

marine environment protection and marine litter.

Table 3.53  Budget Execution for the Project to Promote Marine Litter Policy to Korean 
Citizen (Unit: KRW 1 million).

Category 2014 2015 2016 2017 2018 Total

Public campaign and 
advertising

3,500 3,500 3,500 3,500 3,500 17,500

Contest for promotional 
materials (photo)

70 44 40 44 136 334
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Vitalization of citizen participation in coastal cleanup activities

• 	 Every year, the Ministry of Oceans and Fisheries holds a ceremony for the international 

coastal cleanup event and supports local events and training for the expansion and 

development of International Coastal Cleanup Day. In addition, it has promoted the 

development of hands-on volunteer programs for cleaning up marine litter and the 

development of a marine litter-related smartphone application with citizen participation.

- 	 The third Saturday of every September has been designated as International Coastal 

Cleanup Day, and local governments organize and hold their own activities.

- 	 A significant amount of marine litter is collected through the events that are held on 

International Coastal Cleanup Day every year.

Figure 3.20  Activities Performed on International Coastal Cleanup Day.

Figure 3.21  Amounts of Marine Litter Collected in International Coastal Cleanup events (by year).
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Participation in international cooperation activities in regional seas

• 	 In addition, Korea is actively participating in the activities of related international 

organizations in order to cooperate with other countries in resolving the issue of marine 

litter in regional seas.

- 	 The Korean government has promoted support for international cooperation activities 

between governments and local governments and participated in NOWPAP RAP/MALI 

and ICC campaign workshops.

Table 3.54  International Cooperation to Address the Marine Litter Problem in Regional Seas.

Year 2014 2015 2016 2017 2018

NOWPAP workshops 
and ICC campaign

Boryeong, 
Korea

Yantai, 
China

Slavianka, 
Russia

Toyama, 
Japan

Busan, 
Korea

Budget input 30 5 11 12 50

Figure 3.22  International Workshops and Related Activities Held with NOWPAP.

1.  Implementation Assessment Indicators and Content

•	  Management Goal 7 aims to promote the monitoring and management of the marine 

environment in order to prevent and manage the decline in the quality of ecotourism 

attractions due to human contact and use, in recognition of the growing interest in and 

demand for marine tourism and ecotourism.

- 	 The management actions involved in achieving this goal include: (i) regular monitoring 

and assessment of hazards and pollution in the waters of bathing beaches and marine 

tourism attractions; and (ii) control of the inflow of pollutants into the waters of bathing 

beaches and marine tourist attractions.

Management Goal 7 Reduce contaminants, particularly in bathing beaches and other 
marine recreational waters

Background Promote the management of the quality of the marine tourism 
environment in line with the diversification of tourism needs and the 
increasing demand for marine ecotourism
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•	 The indicators used to assess the implementation of the management actions were: (i) 

monitoring and disclosure of water quality at bathing beaches, and (ii) management of 

facilities in surrounding areas that discharge pollutants to control the inflow of pollutants 

into the waters of bathing beaches.

Management action Indicators Content

7.1:    Conduct regular 
monitoring, 
assessment and 
information 
dissemination 
particularly in bathing 
beaches and other 
recreational waters

Monitoring of water quality at 
bathing beaches (regular) and 
disclosure and dissemination of 
information

Monitor hazards and pollution in 
the waters of marine tourism areas 
by conducting regular water quality 
tests at bathing beaches and marine 
tourist attractions

Disclose and disseminate information, 
such as survey and monitoring results

7.2:    Control pollution 
in bathing beaches 
and other marine 
recreational waters

Management of facilities 
in surrounding areas that 
discharge pollutants to control 
the inflow of pollutants into the 
waters of bathing beaches

Install and manage discharge facilities 
to control the inflow of pollutants 
into the waters of bathing beaches 
and recreational areas

Table 3.55  Management actions and Indicators for Management Goal 7.

Action Plan 7.1  Conduct regular monitoring, assessment and information 
                                   dissemination particularly in bathing beaches and other 
                                   recreational waters

• 	 This management action was designed to regularly monitor and assess pollution 

and hazards in the waters of bathing beaches and disseminate the information 

gained in order to ensure that beachgoers are able to enjoy safe and pleasant 

experiences.

- 	 The indicator used to assess the implementation of this management action was 

the dissemination of the information gained through the regular surveys and 

monitoring of the waters of bathing beaches.

•	 According to the Ministry of Oceans and Fisheries’ management-related standards 

and guidelines for bathing beaches, a system has been put in place to regularly 

monitor hazards and pollution in the waters of beaches operated by local 

governments and related organizations.

- 	 This is a system for monitoring and sharing information on pollution and hazardous 

materials, water quality, soil surveys and related data, occurrences of rip currents, 

and occurrence of poisonous jellyfish.
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•	 However, local governments are actually in charge of managing bathing beaches, 

and most related surveys and information gathering are concentrated in summer. 

As a result, management efficiency and continuous management through all four 

seasons have been insufficient.

∆ 	 Yes, Korea conducts regular monitoring of bathing beaches and discloses 
survey results via web portals and mobile application. However, such related 
activities are performed only in the summer.

Regular water quality monitoring of bathing beaches and disclosure of results

•	 Since the implementation of the Act on the Use and Management of Bathing Beaches in 

2014, Korea has been making efforts to install bathing beach facilities and manage the 

environment by planning to establish Master Plans for Bathing Beaches every ten years, in 

accordance with the law.

- 	 There are a total of 254 bathing beaches in Korea, concentrated in Gangwon-do, 

Jeollanam-do, Busan, and Chungcheongnam-do.

• 	 The Ministry of Oceans and Fisheries has stipulated in a directive that local governments 

must conduct water and soil quality tests for beaches to ensure the proper management of 

bathing beaches.

- 	 It stipulates that tests must be conducted at least once every two weeks before, after, 

and during the open season of bathing beaches.

Table 3.56  Distribution of Bathing Beaches in 
Korea (2014) (Designated by Law).

Beach Distribution

Gangwon-do 92 (36%)

Gyeongsangbuk-do 25 (10%)

Ulsan 2 (1%)

Busan 7 (3%)

Gyeongsangnam-do 25 (10%)

Jeollanam-do 55 (22%)

Jeollabuk-do 3 (1%)

Chungcheongnam-do 34 (13%)

Gyeonggi-do 0 (0.0%)

Incheon 0 (0.0%)

Jeju-do 11 (4%)

TOTAL 254 (100%)
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Establishment of a cooperation system for the provision of information on hazards at 
bathing beaches

•	 To promote safety through advance warning of hazards at bathing beaches, cooperation 

systems with experts and related organizations have been established to provide 

information to the public.

- 	 An advance warning system has been established to provide information and alerts 

regarding the recent appearance of jellyfish at bathing beaches.10

Figure 3.23  Marine environment information for bathing 
beaches provided by the Public Data Portal.

•	 In accordance with the Ministry of Oceans and Fisheries’ Bathing Beach Facility Installation 

and Management Standards and Guidelines for the Management of Bathing Beach Water 

Quality, the local governments with jurisdiction over beaches conduct water quality tests at 

the beaches and report the results to the Ministry of Oceans and Fisheries.

- 	 Each local government conducts tests for enterococci and E. coli at the beaches under its 

jurisdiction.9 The tests are conducted once before and after the opening of the beaches 

and every two weeks during the open season.

•	 However, water and soil quality tests are required to be conducted only before, after, and 

during the open season of bathing beaches. As a result, the management of the water and 

soil quality of beaches is insufficient during the off-season.

•	 Results of water quality test are reported by the Public Health and Environment Research 

Institutes to their respective cities and provinces and comprehensively managed by the 

Marine Environment Policy Division of the Ministry of Oceans and Fisheries.

9	 Standards: 100 CFU/100mL or 100 MPN/100mL or less for enterococci and 500 CFU/100mL or 500 MPN/100mL or less 
for E. coli.

10	 Rip current: powerful and narrow channels of fast-moving water that flows from the beach directly out into the ocean 
sporadically for several minutes. Also known as “rip tide.”

Source: Public Data Portal (https://www.data.go.kr/dataset/15026698/openapi.do)
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- 	 The National Institute of Fisheries Science provides information on poisonous jellyfish 

and the appearance of jellyfish through the hazard assessment system. Moreover, a 

service is provided that issues notifications of the results of the rip current monitoring 

system via the internet and mobile text messages in cooperation with the Korea 

Hydrographic and Oceanographic Agency.

Figure 3.24  Information on Appearance of Jellyfish and Rip Current Alert 
Service for public including people at bathing beaches.

Action Plan 7.2  Control pollution in bathing beaches and other marine 
                                   recreational waters

• 	 The purpose of this management action was to prevent pollution sources at 

beaches and marine tourist attractions through the management of point and 

nonpoint pollution sources that may occur in the vicinity of bathing beaches and 

marine tourist attractions.

- 	 The indicator used to assess the implementation of this management action were 

the installation and operation of facilities, and establishment of systems to prevent 

the inflow of various pollutants into the waters of bathing beaches.

•	 According to the Sewerage Act, local governments are requested to construct 

sewage treatment facilities at major bathing beaches. However, only a few such 

facilities have been constructed and are in operation.

•	 In addition, the Bathing Beach Management and Operation Regulations contains 

clauses related to controlling the inflow of pollutants, but there are difficulties in 

actual operation and management of the facilities in bathing beaches.

∆ 	 Yes, the legal basis necessary to control the inflow of pollutants into the waters 
of bathing beaches has been laid, but actual operation and management of 
treatment facilities remains insufficient.
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Enactment of relevant regulations for controlling pollutants inflow into the waters of bathing 
beaches

•	 In Korea, the installation of sewage treatment facilities at major bathing beaches has been 

scheduled on an annual basis, in accordance with the Sewerage Act. However, not many facilities 

have been constructed and put into operation.

- 	 Support facilities for bathing beaches are required to install sewage treatment facilities on 

an individual basis after obtaining permission from local governments. Temporary facilities, 

including bathrooms and shower stalls, are allowed to bury waste nearby, also with the 

permission of local governments. However, due to insufficient budget and personnel, 

systematic management of such facilities has been difficult.

•	 In consideration of the characteristics of the activities in which people engage in the waters 

of bathing beaches and marine tourist attractions, where skin contact and oral absorption 

is possible, it is necessary to establish measures to oversee and manage facilities that fail to 

maintain sufficient control, excluding the existing sewage treatment systems.

•	 In addition, the Installation and Management Standards for Bathing Beach Facilities stipulate the 

installation and management standards for waste treatment facilities.

- 	 The standards stipulate that sewage from shower stalls and bathrooms should not be allowed 

to enter the sea directly and require appropriate waste collection and disposal facilities to be 

installed in consideration of the people using the bathing beaches.

•	 However, the management regulations are vague, and the management and operation of such 

facilities are often insufficient due to a lack of manpower at the local governments that are 

responsible for the actual operation and management of such facilities.

Category Installation standards Management standards

Sewage and wastewater 
treatment facilities 
and water pollution 
prevention facilities

Prevent untreated sewage 
and wastewater from shower 
stalls, bathrooms, and rental 
and sales facilities from 
entering the sea.

Inspect pollution sources that may 
deteriorate the water quality at beaches 
and implement necessary measures to 
prevent sewage and wastewater from 
entering the beach.

Garbage collection and 
processing facilities

Install one or more garbage 
collection and processing 
facilities in consideration 
of the period of the open 
season and annual number 
of visitors.

(1) Clean up the beach before and after the 
opening hours of the bathing beach 
at regular intervals in consideration of 
the number of visitors and amount of 
garbage generated during the open 
season.

(2) Ensure the sanitary management of 
garbage collection and processing 
facilities installed at or in the vicinity of 
bathing beaches and take measures to 
prevent secondary pollution generated 
by the facilities’ garbage collection and 
processing processes.

Table 3.57  Installation and Management Standards for Bathing Beach Facilities in Korea.
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1.  Implementation Assessment Indicators and Content

•	 Management Goal 8 aimed at examining the overall impact of climate change on 

marine ecosystems as well as the potential impact of measures that have not yet been 

implemented to address climate change and their potential effects on marine ecosystems.

- 	 This goal promotes the predictions and understanding needed to implement the 

adaptive management11 of marine ecosystems based on the monitoring and predicting 

of the impacts on and changes of marine ecosystems caused by climate change.

•	 The management actions involved in achieving this goal were: (i) monitor and evaluate the 

effects of changes in the ratio of nitrogen, phosphorus, and silicon; (ii) monitor and evaluate 

the lower trophic level effects due to climate change; and (iii) predict long-term changes of 

the Yellow Sea’s ecosystem due to climate change.

•	 The indicators used to assess the implementation of these management actions were: (i) 

monitoring and evaluation of the effects of changes in the ratio of nitrogen, phosphoric 

acid, and silicon; (ii) implementation of long-term monitoring and assessment of changes in 

the lower trophic level and climate change factors; (iii) collection of data on the Yellow Sea 

ecosystem; and (iv) monitoring and assessment of harmful algal blooms (HABs).

Management action Indicators Content

8.1:    Monitor and evaluate 
the effects of the 
ratio of nitrogen, 
phosphoric acid, and 
silicon

Monitoring and 
evaluation of the effects 
of the changes in the ratio 
of nitrogen, phosphorus, 
and silicon

Perform basic monitoring and evaluation 
to examine the changes in the ratio of 
nitrogen, phosphorus, and silicon

8.2:    Monitor and evaluate 
the lower trophic level 
effects due to climate 
change

Implementation of long-
term monitoring and 
assessment of changes 
in the lower trophic level 
and climate change 
factors

Perform long-term monitoring of 
changes in lower trophic level organisms 
due to climate change

8.3:    Predict long-term 
changes of the Yellow 
Sea’s ecosystem due 
to climate change

Collection of data on the 
Yellow Sea ecosystem 
and verification of the 
selected ecosystem 
model  using such data

Establish and validate a model to forecast 
the impact of climate change on Yellow 
Sea ecosystem using data from long-term 
monitoring in Yellow Sea

Table 3.58  Management actions and Indicators for Management Goal 8.

Management Goal 8 Better understanding and prediction of ecosystem changes for 
adaptive management

Background Establish a basis for adaptive management of the Yellow Sea through 
the understanding and assessment of various factors that affect the 
rapid changes of the ecosystem

11	 A method of resource management in preparation for future uncertainty and a management method that ultimately 
reduces uncertainty over time by continuously adapting to changes through systematic monitoring.
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Management action Indicators Content

8.4:    Monitor and evaluate 
the transboundary 
impact of jellyfish 
blooms

Various activities to 
monitor and evaluate the 
transboundary impact 
and of jellyfish blooms

Conduct regional surveys necessary to 
monitor the transboundary impact of 
jellyfish blooms

8.5:    Monitor the 
appearance of 
harmful algal blooms 
(HABs) and evaluate 
their effects

Various activities to 
monitor and evaluate 
harmful algal blooms

Review of red tide forecasting, which is 
an important prerequisite to monitor 
HABs and evaluate the impact of HABs

Table 3.58  Management actions and Indicators for Management Goal 8. (cont.)

2. Implementation Status and Major Results 

Action Plan 8.1  Monitor and evaluate the effects of the ratio of nitrogen, 
                                   phosphoric acid, and silicon

•	 This management action was designed to improve the quality of support services 

for ecosystems through continuous monitoring and assessment of changes in the 

ratio of nutrients, which can cause changes in the structure and function of marine 

ecosystems.

- 	 Changes in the ratio of nutrients have impacts on the marine ecosystem by 

triggering changes in the species composition and biomass of phytoplankton, 

zooplankton, and fish.

•	 The indicators used to assess the implementation of this management action were 

whether the ratio of nitrogen, phosphorus, and silicon was monitored through 

regular surveys and analyses and whether impact assessment was conducted.

•	 Through the marine environment monitoring network project, Korea has 

maintained a system for monitoring nutrients, but monitoring of the ratio of 

nitrogen, phosphorus, and silicon and assessment and management of changes in 

this ratio remain insufficient.

- 	 It is thus necessary to recognize the potential factors driving changes in the 

marine ecosystem due to changes in the ratio of nutrients salts and conduct 

systematic monitoring, analysis, and assessment accordingly.

•	 However, Korea has the necessary basis for calculating the ratio of nutrients and 

assessing its impact based on research on individual nutrients conducted through 

various previous projects. Therefore, it seems that Korea would need to carry out an 

in-depth analysis and impact analysis on the ratio of nutrients in the future.

∆ 	 Yes or No, this management action has been partially implemented. Although 
Korea is monitoring nutrients, regular monitoring and assessment of the ratio 
of nutrients is lacking.
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Monitoring of nutrients through various projects

Monitoring through the marine environment monitoring network project

• 	 In accordance with the guidelines on the establishment and operation of marine environment 

monitoring networks stipulated in the Marine Environment Management Act, KOEM operates 

marine environment monitoring networks including nutrient monitoring.

- 	 The survey has been conducted at 425 stations along the coasts of Korea four times (February, 

May, August, and November) per year since 1997. Water samples for nutrients are collected 

from two different layers (surface and bottom) at each station.

• 	 In particular, the number of survey stations has been increased from 374 in 2011 to 425 in 2017.

Monitoring through comprehensive marine environment surveys

•	 Two regions of the sea around Korea peninsula has been monitored with one or two surveys in 

every year, alternatively (Odd-numbered years: West Sea and South Sea (Western Region)/Even-

numbered years: South Sea (Eastern Region), East Sea, and Jeju Area).

- 	 Additionally, intensive surveys have been conducted every year for the areas of Korea’s 

marine ecosystem designated as important.

• 	 Monitoring through Basic Survey of Marine Ecosystems (2006-2013) and the Comprehensive 

Survey of Marine Ecosystems (2015-2020) 

•	 This survey has been carried out since 2006 to measure the concentration and ratio of nutrients. 

Until 2013, it had been conducted in 318 stations. The number of survey stations has been 

doubled to 732 through the follow-up monitoring project named ‘Comprehensive Survey of 

Marine Ecosystems (2015-2020)’.

Table 3.59  Number of survey stations by year (2011-2017).

Category 2011 2012 2013 2014 2015 2016 2017

Number of survey 
locations

374 374 417 417 417 417 425

Surveys Period conducted Number of survey stations

Comprehensive Survey of 
Marine Ecosystems (Stage 1)

2015-2020 732 stations (194 coastal stations, 435 
mudflat stations, 90 inshore stations, and 
13 key stations)

Basic Survey of Marine 
Ecosystems

2006-2013 318 stations (246 stations for floating 
matter and deposits, 32 stations for nekton, 
and 40 stations for hard bedrock)

Table 3.60  Related survey and station number.
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Example of annual ratio calculation using data on nutrients

•	 Using the nutrient data on nutrient salts gained through the marine environment monitoring 

network project from 2011 to 2017, the inter-annual changes in the ratio of nutrients (N:P:Si)12 

were detected as follows:

- 	 In the West Sea, the mean ratio of silicon to phosphorus (Si: P) was almost twice higher than 

that of the Brzezinski-Redfield ratio (15:1), due to the significant effects of river discharge. 

- 	 In 2017, Si:P ratio fell to 22:1, similar to the ratio of nitrogen to phosphorus. It could be related 

with the drastic changes of nutrient input in 2017. However, it is required to determine 

whether this was a temporary fluctuation or involved other oceanographic processes.

Figure 3.25  Inter-annual variation of N:P Ratio (left) and Si:P Ratio (right) in Korea’s West Sea. Ratios were 
obtained from the data collected through the National Marine Environment Monitoring Network.

Action Plan 8.2  Monitor and evaluate the lower trophic level effects due to 
                                   climate change

• 	 This aimed to monitor and examine the impact of climate change, which is 

currently taking place around the globe, on the marine ecosystem of the Yellow 

Sea, especially on the lower trophic levels, where such organisms as primary (i.e., 

phytoplankton) and secondary (i.e. zooplankton) producers are found. 

- 	 The indicators used to assess the implementation of these were the assessment 

and monitoring of the changing trends among lower trophic-level organisms 

and climate change factors.

• 	 Assessments of the impact of climate change on marine ecosystems and the lower 

trophic levels have generally been lacking because small-scale researches with 

limited time periods were only carried out.

12	 Normally, the ratio of nitrogen to phosphorus is 16:1, and the Brzezinski-Redfield ratio (Brzezinski, 1985) is usually 
applied when including silicon to denote the molar ratio of N:P:Si, which is 16:1:15.
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- 	 In particular, any monitoring programs or projects to assess the impact of 

climate change on marine ecosystems were not carried out in the West Sea 

(Yellow Sea).

• 	 In 1998, Korea formed the Committee on Climate Change Convention and 

has been establishing and promoting comprehensive measures. The fourth 

comprehensive measure, implemented in 2008, includes five sections—negotiation 

countermeasures, greenhouse gas statistics, reduction, impact assessment 

and adaptation, and research and development. Although activities related to 

addressing climate change have been carried out, very limited activities were 

targeted on marine ecosystems.

∆ 	 Yes or No, this management action has not been successfully implemented. 
Although monitoring and assessment for the impact of climate change on the 
lower trophic levels have been conducted at the national level, no projects 
have targeted the Yellow Sea.

The Ministry of Oceans and Fisheries’ projects related to the impact of climate change on the 
marine environment/ecosystem

•	 The Ministry of Oceans and Fisheries selected the assessment of the impact of climate change 

on marine ecosystems, which is one of the key areas of climate change study, and carried out the 

related research.

- 	 Monitoring of the impact of climate change on the lower trophic levels of the Yellow Sea was 

partially conducted through the National Institute of Fisheries Science’s “Research on the 

Response to the Impact of Climate Change on Marine Ecosystems and Fishery Resources” and 

KIOST’s “Assessment of the Impact of Climate Change on Marine Ecosystems in the South Sea 

of Korea.” 

Introduction of research results derived from related projects

Evidence of the impact of climate change on marine environment and ecosystems 

•	 One of the key findings is that 18ºC isotherm of sea surface temperature (which is the 

temperature that allows for the reproduction of sub-tropical coral species) of the South Sea 

and coastal waters of Jeju-do has moved 50 to 100 km north over the past 25 years. From this, it 

would be possible to say that the impacts of climate change have being progressed on the seas 

around Korea, too.

• 	 The followings are some evidences of the impact of climate change on the marine ecosystem:

- 	 In 2010, a tropical black pearl oyster (same kind as the black pearl oysters found in Micronesia, 

according to genetic testing) was discovered to be inhabiting the coastal waters of Seogwipo, 
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Establishment of a monitoring system in sea areas vulnerable to climate change (2009-2013)

• 	 In addition, from 2009 to 2013, Korea established a monitoring system in sea areas vulnerable to 

climate change and collected data on the assessment of the progress of climate change and its 

effect on and changes in the ecosystem.

- 	 Under this monitoring system, the pilot operation and management of a real-time 

observation and monitoring system for assessing the impact of climate change on the marine 

environment and ecosystem were conducted. Moreover, the methodology and prediction of 

the response of the lower trophic levels to climate change (high CO2 condition: rising of water 

temperature and ocean acidification) were established. 

Jeju-do, and found to be about four years old (settled down in the summer of 2007, result of 

isotope analysis of shell).

- 	 After 2000, subtropical Alveopora coral in the coastal waters of Jeju-do began reproducing 

rapidly (resulting in the rapid reduction of habitat for existing periphytons).

- 	 Over the past 10 years, primary productivity has decreased. In addition, changes were noted 

in the community composition of microalgae, which are primary producers (from large 

microalgae to ultra-small microalgae), and the number of harmful zooplankton (jellyfish) has 

increased rapidly since 2000.

Figure 3.26  A Satellite Image of Sea Surface Temperature in winter with 18ºC 
isothermal temperature lines in 1980 (dotted line) and 2010 (solid line). In a box, an 
example of real-time continuous monitoring of environmental data (Temp., Salinity, 

Chl-a, etc.) from the Mooring Buoys in the South Sea was presented.
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Figure 3.27  A Photo and specification of KIOST self-produced Mesocosm System, which mimics the natural condition 
except CO2 conditions, to assess the impact of Climate Change on marine ecosystem. An example of the results (algal 

growth rates under different CO2 condition) obtained from a mesocosm experiment was presented.

Action Plan 8.3  Predict long-term changes of the Yellow Sea’s ecosystem due to 
                                   climate change

•	 The purpose of this management action was to predict long-term changes in 

the Yellow Sea’s ecosystem considering with climate change, alongside other 

anthropogenic factors, such as eutrophication, overfishing, and habitat destruction. 

- 	 The indicators used to assess the implementation of this management action were 

the collection of ecological data necessary to predict long-term changes in the 

Yellow Sea due to climate change and the verification of the ecological model using 

the collected data.

•	 As described in Management action 8.3, the prediction of long-term changes in 

the Yellow Sea’s ecosystem considering climate change has so far been done only 

through small-scale, one-off projects, and has thus been very limited.

	 Although this management action was carried out via one-off research projects, it 

was possible to derive results regarding the structure, function, and monitoring of 

long-term changes of the Yellow Sea’s ecosystem.

∆ 	 Yes, this management action has been successfully implemented. The project 
for predicting long-term changes in the Yellow Sea was carried out through 
institutional research projects. However, as the projects were one-off, a 
continuous research program is now recommended to pursue the effects of 
climate changes.  
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Figure 3.28  Comparison of Observed (on the top) and Predicted Values (on the bottom) of the Seasonal 
Distribution of Chlorophyll Concentration in the Yellow Sea. 

Understanding of the structure and function of the Yellow Sea’s ecosystem

•	 Although research institutes affiliated with the Ministry of Oceans and Fisheries and universities 

have been working on projects to predict long-term changes in the Yellow Sea’s ecosystem 

considering with climate change, these projects remain in the early stages yet.

- 	 KIOST and other institutes have been identifying seasonal changes in the physical 

characteristics of the Yellow Sea and gaining a better understanding of its inter-annual 

variation through the project named “Cold-water Masses in the Yellow Sea”. 

- 	 In addition, they were able to identify the seasonal characteristics (structure and function) of 

the ecosystem in the southeastern area of the Yellow Sea (area with cold water masses), as 

well as the trophic levels of major biota and their functions in the food web.

Prediction of long-term variability of the Yellow Sea ecosystem

•	 In addition, research institutes have conducted projects to gain a better understanding of the 

inter-annual variation of nutrients and chlorophyll in the Yellow Sea, using the ecosystem model. 

A key result is provided in Figure 3.28.

•	 Through this project, key factors and coefficients of the physical-ecosystem coupled model 

were identified to help predict long-term changes in the Yellow Sea ecosystem according to the 

climate change scenario. 
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Figure 3.29  Past, Current and Future Changes in the Yellow Sea Ecosystem.

Action Plan 8.4  Monitor and assess the transboundary impact of 
                                   jellyfish blooms

•	 This management action was designed to secure the basic analytical data necessary 

to minimize the appearance of rapidly increasing masses of jellyfish and the 

damages they cause.

- 	 This task, in particular, focuses on the comprehensive monitoring of jellyfish, 

which have strong transboundary attributes, at both regional and national levels 

within the waters of the Yellow Sea.

•	 The indicators used to assess the implementation of this management action were 

the various activities conducted to monitor the transboundary effects of jellyfish 

blooms.

•	 Diverse activities have been conducted for this management action, including 

research projects, establishment of a national monitoring system, and engagement 

in international cooperation within the region, making it the task for which the 

most activities have been performed.

- 	 The various activities conducted include: monitoring of and ecological research 

on the appearance of jellyfish, provision of the information gathered from jellyfish 

monitoring, and monitoring of the movement of jellyfish in public waters using 

ships of opportunity.

∆ 	 Yes, as a result, monitoring, assessment, and ecological research on and 
against the transboundary effects of jellyfish blooms have been continuously 
carried out.
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Figure 3.30  Weekly appearance of Nomura’s Jellyfish (red dot), Moon jelly (green dot) and other (left) and 
annual variation of appearance rate of Nomura’s Jellyfish in 2014-2018 (right)

Table 3.61  Monitoring frequency of Nomura’s Jellyfish (2011-2017) (Unit: frequency)

Table 3.62  Abundance and appearance rate of Nomura’s Jellyfish (2011-2017).

Year 2011 2012 2013 2014 2015 2016 2017

Inshore 3 5 5 5 5 5 5

Coastal 24,420 22,275 23,680 37,760 37,760 18,290 17,515

Year 2011 2012 2013 2014 2015 2016 2017

Inshore 0.2 3.1 0.2 -

Coastal 4.81 25.12 25.21 15.64 19.31 24.15 16.59

•     The areas of jellyfish appearance and annual variation identified by the monitoring system 

are shown in Figure 3.30.

Jellyfish monitoring and provision of information 

•	 NIFS collates and analyzes the data provided by jellyfish monitoring agents and disseminates 

information via its website (since 2006).

- 	 Every year, from May to December, when jellyfish begin to occur, NIFS posts jellyfish 

information on its website on a weekly basis and collects the information for publication and 

distributes an annual report on the appearance of jellyfish in Korea’s coastal waters.
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Figure 3.31  Weekly (left) and annual report (center) on jellyfish appearance in Korea’s coastal 
waters (left) with major jellyfish species (right).

•	 NIFS has monitored jellyfish blooms over 1,120 times, and the information it provides has been 

useful to establish policies and related measures for identifying the characteristics of jellyfish, 

predicting their movement, and preventing damages to fisheries.

Monitoring appearance of jellyfish in the Yellow Sea using ships of opportunity

• 	 NIFS and the Ministry of Oceans and Fisheries (MOF)/KOEM are carrying out a project to monitor 

the appearance of jellyfish in the Yellow Sea using ships of opportunity as a regional YSLME 

project.

- 	 This project has been carried out under the YSLME framework in an effort to reduce the 

transboundary damage caused by jellyfish in the Yellow Sea.

•	 MOF and NIFS began their projects in 2017, while MOF/KOEM began in 2018. Through these 

projects, the institutes are monitoring the appearance of jellyfish using sighting method on 

ships of opportunities that regularly travel in the Yellow Sea, Bohai Sea, Jeju Strait and Korea 

Strait—that is, between Incheon and Qingdao, Incheon and Yantai, Yantai and Dalian, Ingkou and 

Incheon, Pyeongtack-Lianyungang, Mokpo/Yeosu/Goheung-Jeju, Busan-Fukuoka.

- 	 To date, over KRW 200 million have been invested in this management action, and the 

number of sessions for monitoring Nomura’s jellyfish through these projects is shown in 

Table 3.63.
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•	 Through this project, the research institutes were able to identify the temporal and spatial 

distribution of Nomura’s jellyfish in the central and northern Yellow Sea, Jeju Strait, Korea Strait, 

and eastern Bohai Sea and Bohai Strait). Monitoring information from MOF/KOEM was provided 

to the NMEMC, which is in charge of jellyfish projects in the YSLME in China (2018).

Project/Year 2017 2018

National Institute of 
Fisheries Science

•    1 ship in the central Yellow Sea, 
6 times

•     3 ships in the Jeju Strait, 6 times
•     1 ship in the Korea Strait, 1 time

(same as in 2017)

Ministry of Oceans and 
Fisheries

•     3 ships in the northern Yellow 
Sea and Bohai Sea, 5 times

None

Ministry of Oceans and 
Fisheries/ Korea Marine 
Environment Management 
Corporation

None •     4 ships in the Yellow and Bohai 
Seas, 5 times

•     (1 ship in the central Yellow Sea, 
5 times)

•     (3 ships in the northern Yellow  
and eastern Bohai Seas and Bohai 
Strait, 5 times)

Table 3.63  Jellyfish monitoring in the Yellow and adjacent seas using ships of opportunity (2017-2018).

Action Plan 8.5  Monitor the occurrence of harmful algal blooms (HABs) and 
                                   evaluate their effects

•	 This management action was designed to strengthen the monitoring and impact 

assessment of the occurrence of harmful algal blooms (HABs), which have been 

occurring in large-scale since the 1995, in coastal waters of the Yellow Sea.

•	 The indicators used to assess the implementation of this management action 

were the activities that came to form the basis for HABs monitoring and impact 

assessment, including HABs predictions, eco-physiological study of HABs species, 

and monitoring of their effects.

•	 Korea has been consistently promoting the monitoring and impact assessment of 

HABs through the National Institute of Fisheries Science since the 2000s.

- 	 Since 2016, HABs have not occurred in the coastal waters of the West Sea, 

but eco-physiological studies of HABs species in the Yellow Sea have been 

consistently conducted.

∆ 	 Yes, NIFS is conducting various activities such as regular monitoring, 
assessment and information service.  
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Expansion of the research scope and HABs monitoring area using survey vessels and 
ships of opportunity

•	 In Korea, National Institute of Fisheries Science has regularly conducted HABs monitoring 

using survey vessels and ships of opportunity

- 	 As of 2017, there are 82 stations of HABs monitoring in the Yellow Sea and nine surveys 

have been carried out.

•	 HABs monitoring is being conducted 7 times at 30 stations from May to November when 

HABs mainly appeared. NIFS Serial Oceanographic Observation (NSO) of the West Sea is 

carried out three times at 52 stations in June, August, and October. 

•	 Continuous eco-physiological research on harmful algae in the Yellow Sea

•	 Since 1997, the National Institute of Fisheries Science has been regularly monitoring 

HABs in the West Sea as a study item of the project called “Study on HABs Monitoring and 

Outbreak Mechanism.”

- 	 The results of this project were analyzed in correlation with the water quality data 

collected through fishing ground environment monitoring to identify the conditions 

that cause red tides and long-term changes.

•	 Through this project, the National Institute of Fisheries Science has been calculating an 

ecosystem-based water quality indicator and providing the results as well as identifying 

the environment conditions of HABs and long-term variations in the fishing ground 

environment.

Figure 3.32  Example of Transmission of Real-time Fishing Ground Environment Information by 
Linking the HABs Monitoring Results in West Sea.
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Relevant activities for monitoring and assessment of the impact of HABs on the YSLME 

•	 The National Institute of Fisheries Science has been pursuing international cooperation 

between Korea and China, including information exchange and workshops on red tides, in 

order to promote the monitoring of HABs and their impacts. The details of the activities are 

as follows:

	 EASTHAB (EAST Asian Harmful Algal Bloom Research Group: launched in 2004, held 
biennially since 2009)

- 	 2011 (Philippines), 2013 (Hanyang University, Korea), 2015 (China), and 2017 (Japan)

- 	 Promotes research on the HABs occurrence mechanism and countermeasure in East Asia 

by sharing information and research results on HABs in RO Korea, PR China, Japan, and 

the Philippines.

	 Annual Meeting of PICES (North Pacific Marine Science Organization) “HABs-S,” 
presentation of National Reports 

- 	 Shares information on HABs among North Pacific nations (RO Korea, China, Japan, Russia, 

United States, and Canada) and seeks direction for joint response to HABs

- 	 Presented the results of the special session at the International Conference on Harmful 

Algae (ICHA) and published PICES report

HAB expert meeting (HABs-S) Publication of joint report Joint presentation at ICHA
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	 Promotion of a cooperative project between fisheries research institutes in RO Korea, China, and 
Japan titled “Information Exchange on Harmful Red Tide Algae”): since 2007, annual, NIFS-CAFS/
ECSF

- 	 Contributes to the development of fisheries science by strengthening personnel exchange and 

research cooperation between national fisheries research institutes of Korea, China, and Japan.

 

Operation of China-Korea Joint Research Center (Korea’s NIFS West Sea Fisheries Institute and 
China’s Yellow Sea Fisheries Research Institute, since 2013)

-   	Held workshops and annual meetings of the China-Korea Joint Ocean Research Center in Incheon 

(2014), Guangzhou (China, 2015), Jeju (2016), and Xining (China, 2017).

Center’s Opening Ceremony in Qingdao, China, 2013. Center’s Opening Ceremony in Incheon, Korea, 2013.

Occurrence of HABs in the vicinity of the coastal waters of the West Sea (Yellow Sea)

•  	 The number of HABs occurrence in the coastal waters of the West Sea (Yellow Sea) since 2008 is 

shown in the graph below. The number of occurrences began declining after 2014, and no red tides 

occurred in 2016 and 2017.

Figure 3.33  Map of HAB Survey stations in Korea’s West Sea and Number of HAB Occurrences in 
the West Sea (2008-2017).
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1.  Implementation Assessment Indicators and Content

•	 Management Goal 9 aimed to manage the inflow of introduced species that threaten the 

ecology of endemic species and disturb the ecosystem and maintain the current numbers, 

distributions, and genetic diversity of marine organisms.

•	 The management actions implemented to achieve this goal include: (i) development of 

related guidelines on preserving the genetic diversity of endemic species and marine 

organisms under protection, specifying such matters as the establishment of domestic 

guidelines and acceptance of laws.

- 	 Therefore, the indicator used to assess the implementation of this management 

action was the establishment of domestic guidelines and acceptance of laws for the 

management of endemic species and marine organisms under protection. 

Management action Indicators Content

9.1:    Conserve the 
genetic diversity 
and population of 
endemic species and 
marine organisms 
under protection 
and develop regional 
guidelines 

Establishment of 
guidelines and 
acceptance of laws for 
the management of 
endemic species and 
marine organisms under 
protection

Recognize the importance of managing 
endemic species and marine organisms 
under protection and establish a legal 
basis that outlines the actions necessary 
to carry out such management

Table 3.64  Management actions and Indicator for Management Goal 9.

Management Goal 9 Maintenance and improvement of current populations/distributions 
and genetic diversity of the living organisms including endangered and 
endemic species

Background Maintenance of genetic diversity in the West Sea (Yellow Sea) through 
the management of endemic species and protected organisms

2. Implementation Status and Major Results 

Action Plan 9.1  Conserve the genetic diversity and populations of endemic 
                                   species and marine organisms under protection and develop 
                                   regional management manuals 

•	 This management action aimed to develop regional management guidelines for 

the conservation of endemic species and endangered marine organisms in order 

to maintain the number, distribution, and genetic diversity of existing marine 

organisms.
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- 	 The indicators used to assess the implementation of this management action 

were activities to preserve the number and genetic diversity of endangered 

marine organisms and domestic laws or regional guidelines established to 

manage said activities.

•	 In 2006, Korea established the Marine Ecology Division within the Ministry of Land, 

Transport and Maritime Affairs (currently the Ministry of Oceans and Fisheries) and 

actively began focusing on preserving the diversity of marine life and managing 

related protected species. To this end, various laws and long-term plans were 

established, and related activities were conducted based on such laws and plans.

- 	 With the creation of a new division dedicated to such matters, national interest 

was running high and related activities were actively conducted, resulting in 

various achievements.

• 	 However, this management action focused on the biological populations with 

high mobility that needed to be addressed as a transboundary issue, and therefore 

required the development of guidelines for managing regional cooperation. Efforts 

toward that end, however, were insufficient.

- 	 Although the activities carried out to develop domestic guidelines have been 

evaluated positively, there is a lack of regional cooperation.

∆ 	 Yes, these Management actions were actively promoted at the national level, 
but regional cooperation projects aiming to address transboundary issues 
were insufficient.

Restructuring of protected marine life system and designation of protected marine life

•	 Restructuring of protected marine life system and designation of protected marine life

•	 Based on the Conservation and Management of Marine Ecosystems Act (enacted in 2006), 

Korea has been establishing basic plans for the conservation and management of marine 

ecosystems every 10 years, and conducting various projects in accordance with these plans. 

- 	 Based on the First Basic Plan for the Conservation and Management of Marine 

Ecosystems (2009-2018), Korea has increased the number of marine life species placed 

under protection, systematically protected marine organisms under protection, and 

promoted policies for expanding biological diversity through the restoration of the 

functions of habitats and breeding grounds.

•	 As a result, the Ministry of Oceans and Fisheries has placed 77 species of marine organisms 

under protection as of 2018.

- 	 The trend of designated marine organisms under protection since 2006 is outlined in 

Table 3.65. 
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• 	 In addition, various notices and guidelines have been established, in accordance with the 

Act, to create a systematic basis for the protection of endangered marine life.

-	  “Official Announcement on the Management of and Support for Organizations 

Dedicated to Rescuing and Treating Marine Animals” (2015), “Guidelines on the 

Designation, Operation, and Provision of Support for Ex-Situ Conservation Institutions 

for Marine Organisms” (2016), and “Measures to Conserve Endangered Marine 

Organisms” (2016), etc.

•	 In addition, the number of ex-situ conservation institutions for marine organisms was 

increased (total 11), along with the number of designated institutions specializing in the 

rescue and treatment of marine organisms (total 8). Moreover, systems were implemented 

to improve artificial habitats for marine life and reduce illegal activities such as animal 

abuse.

Promotion of projects, such as the conservation of target organisms

•	 The Ministry of Oceans and Fisheries, Ministry of Environment, NGOs, and other relevant 

organizations have promoted projects to protect endangered marine organisms.

- 	 Since 2006, a survey of the habitat conditions of spotted seals in Baengneyong Island 

(Ministry of Oceans and Fisheries) and a survey of the habitat conditions by the Han 

River Basin Environmental Office (Ministry of Environment) have been conducted, and a 

service providing real-time video of the spotted seal habitat on Baengneyong Island was 

provided (2017).

Base year 2006 2012 2016

Number of 
designated species

46 species 52 species 77 species

Note Upon the enactment of 
the Conservation and 
Management of Marine 
Ecosystems Act

Added 8 species None

Major organism 
groups

whales and coral Sea turtles, Indo-
Pacific bottlenose 
dolphins, seahorses, 
and clithons

Finless porpoises, 
whale sharks, scalloped 
hammerhead sharks, 
longnose seahorses, 
marine clamworms, and 
14 species of seabirds 

Table 3.65  Trend of Marine Organisms Designated as Under Protection (2006)

Source: Assessment of the Implementation of the Basic Plan for the Conservation and Management of Marine Ecosystems, 
Ministry of Oceans and Fisheries (2018).
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Table 3.66  Changes in Population of Spotted Seals in Korea (2006-2011).

Year Past 2006 2007 2008 2009 2010 2011

Ministry of 
Environment projects

110 
(2005)

74 122 123 50 74 182

Ministry of Oceans 
and Fisheries projects

340 
(2002)

274 139 213 250 193 246

* Based on monitoring, 391 were counted in 2017 and 316 in 2018.

Figure 3.34  Real-time video service of the spotted seal habitat on 
Baengneyong Island.

•	 In addition, the Korean government promoted various projects, including: rescuing sea turtles, 

securing the basis for marine life to reproduce indoors, protecting the habitat of marine 

species under protection, establishing measures to restore the population of each species 

of marine organism under protection, and raising public awareness of the protection and 

management of marine life.

Management Goal 10 Maintenance of habitats according to standards and regulations of 
2007

Background Maintain the size of habitats based on the regulations and standards 
that were in effect in 2007 by preventing the destruction of coastal 
habitat areas due to various development activities

1.  Implementation Assessment Indicators and Content

•	 Management Goal 10 focuses on maintaining the current habitats through various 

management activities in an effort to prevent the destruction of coastal habitats in the Yellow 

Sea, where reclamation activities have resulted in significant reductions of natural coastlines 

and habitats.

•	 The management actions carried out to achieve this goal included: (i) supplement plans for 

coastal management areas; (ii) create a network of marine protected areas (MPAs); (iii) manage 

newly reclaimed coastal areas; and (iv) promote awareness of the benefits of biodiversity 

conservation.
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- 	 The indicators used to assess the implementation of the management actions were: 

(i) development of supplemental plans for coastal management areas and revision of 

relevant laws; (ii) number of designated MPAs; and (iii) number of coastal reclamation 

projects and activities to increase public awareness of biodiversity.

Management action Indicators Content

10.1: Supplement and 
effectively implement 
plans for coastal 
management 
areas and develop 
guidelines for the 
preservation of 
coastal habitats

Supplementation of plans 
for coastal management 
areas, revision of laws 
regarding the protected 
areas, and development 
of local guidelines

-     Supplementation of plans for coastal 
management areas in consideration 
of environmental changes and other 
conditions, allowing the plans to be 
applied to new circumstances

10.2: Expand, effectively 
manage MPAs and 
establish a network of 
MPAs

Number of designated 
MPAs

-     Designation of MPAs and network 
activities to manage MPAs

10.3: Control new coastal 
reclamation demand 
and implement a 
proper management

Number of newly 
reclaimed coastal areas

-     Analysis of the number of coastal 
reclamation areas in Korea (West Sea) 
since 2011

10.4: Promote public 
awareness of 
the benefits 
of biodiversity 
conservation

Activities to increase 
public awareness of 
biodiversity preservation 
(government, local 
governments, and NGOs)

-     Various activities conducted to 
increase public awareness of 
biodiversity conservation

Table 3.67  Management actions and Indicators for Management Goal 10.

2. Implementation Status and Major Results 

Action Plan 10.1  Supplement the  coastal management plan and develop 
                                      guidelines for effective habitats conservation and 
                                      implementation

•	 The purpose of this management action was to develop rational local guidelines for 

coastal habitats in order to prevent the loss and destruction of coastal habitats due 

to unplanned development activities.

- 	 The indicators used to assess the implementation of this management action were 

the development of guidelines for coastal management and revision of relevant 

laws.

•	 Korea has been making efforts to manage reclamation activities and prevent the 

destruction of natural coastlines, notably through the enactment and revision of 

the Coast Management Act and other related laws.
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- 	 In addition, by reflecting current conditions and environmental changes, Korea 

has been supplementing regional plans when necessary and enacting and 

implementing various plans and regulations to function as guidelines.

∆ 	 Yes, the Coast Management Act has been implemented, and plans are being 
regularly established and supplemented in consideration of environmental 
changes. Guidelines for preserving coastal habitats have also been 
implemented by law.

Establishment of various legal systems for coastal management and supplementation of 
plans for coastal management areas 

•	 Through the enactment and revision of the Coast Management Act and other related laws, 

Korea has implemented various policies on integrated coastal management (ICM), wetland 

conservation, marine ecosystems, and environmental protection in an effort to restrain 

unplanned reclamation projects and manage activities that are destroying the country’s 

natural coastlines.

- 	 In particular, Article 6 of the Coast Management Act stipulates the formulation of a plan 

for ICM every 10 years, and Article 8 of said Act stipulates that local governments must 

formulate plans for coastal management areas.

•	 The Ministry of Oceans and Fisheries conducted a feasibility review of the Second 

Integrated Coastal Management Plan, established in 2011, and created a revised plan (2016-

2021) that reflects recent changes in coastal conditions.

Advancement 
of coastal space 

management 
tools

Expansion and 
strengthening of 
coastal disaster 

response system

Maintenance of 
healthy coastal 
ecosystem and 

environment

Rational utilization 
of coastal areas 

and value 
enhancement

Strengthening of 
support for and 
management of 

ICM

Strengthen the 
effectiveness of 
the “Coastal Water 
Zoning System” 
and organize a 
scientific coastal 
management 
system

Strengthen the 
interconnection 
between related 
policy measures 
and expand science 
& technology 
infrastructure

Strengthen 
management 
tools to sustain 
and maintain 
healthy coastal 
ecosystem and 
scenic views 

Implement policies 
in a rational and 
scientific manner 
and create coastal 
spaces for leisure 
and recreation

Establish the 
basis for a 
comprehensive 
coastal policy 
support system 
and integrated 
management 
support

Table 3.68  Main Content of the Five Promotion Strategies in the Revised Plan.
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•	 Accordingly, local governments are currently revising the regional plans for coastal 

management to reflect the main revisions and key directions of the revised plan. Moreover, 

Korea has established a revised plan (2016-2021) by conducting a feasibility review 

and reflecting new changes in conditions in the Second Plan for Integrated Coastal 

Management.

- 	 Plans for coastal area management are currently being supplemented to reflect the revised 

Second Plan for ICM, and each local government is currently identifying specific methods, 

including setting the basic goal of coastal area management and policy directions (since 

2012).

- 	 Of all the 74 local governments in coastal areas of Korea, 46 (62%) have completed the 

formulation of the Second Plan for Coastal Management.

Implementation of the Natural Coast Management Goal System and setting of the 
management goal for the Natural Marine Coast System (November 2011)

•	 In addition, the Ministry of Oceans and Fisheries established the Natural Coast Management 

Goal System and Natural Coast Management Goals in order to create a comprehensive 

national system for natural disaster management.

- 	 This measure was implemented to enable the government to systematically manage 

all natural shores, mudflats, and coastal habitats at the national level. The standards 

and methods for setting up natural shore surveys and ocean status maps for basic local 

governments in coastal areas have been specified in order to promote the management 

and maintenance of natural shores.

Figure 3.35  Marine Management Targets and Scope of the Natural Coast 
Management Goal System.
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Changes in the area of mudflats by local government

•	 The total area of mudflats along the coast of the Yellow Sea generally appears to be increasing.

- 	 When reflecting the new coastlines of islands in Incheon at a scale of 1:5,000, the total area 

of mudflats was found to have increased by 5.7 km2, from 703.9 km2 in 2008 to 709.6 km2.

- 	 As the coastlines of islands in Ganghwa-gun and Ongjin-gun were not reflected in the 

project, parts of the land areas were included as mudflats, which increased the total area of 

mudflats (2.8 km2 in Ganghwa-gun and 3 km2 in Ongjin-gun).

- 	 Due to reclamation for the construction of fishing port facilities in Hwaseong and 

reclamation for agricultural land in Gimpo, Gyeonggi-do’s mudflats were found to have 

decreased by 2.9 km2, from 168.8 km2 in 2008 to 165.9 km2.

- 	 Due to reclamation for the construction of fishing port facilities near Jeongok Port in 

Hwaseong and the reflection of the new coastlines, the total area of mudflats in Hwaseong 

has decreased by 0.3 km2.

- 	 Mudflats are distributed evenly along the coasts in Taean-gun (Chungcheongnam-do), with 

Anmyeon Island at the center. Due to the development of industrial complexes, the total 

area of mudflats has decreased by 1.8 km2, from 358.8 km2 in 2008 to 357.0 km2.

- 	 When reflecting the data on the new coastlines of islands in Jeollabuk-do, the total area of 

mudflats in Gunsan, Buan-gun, and Gochang-gun has decreased slightly, while the total area 

of all mudflats in the province has increased by 0.5 km2, from 117.7 km2 in 2008 to 118.2 km2.

- 	 As numerous islands and Korea’s largest mudflats are located in Jeollanam-do, the province 

was greatly affected by the new coastlines, with the total area of its mudflats increased by 

7.5 km2, from 1,036.9 km2 in 2008 to 1,044.4 km2.

Figure 3.36  Changes in total area of mudflats by area.
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Designation and expansion of 
MPAs

•	 In Korea, areas with high 

ecological value and that 

require resource protection 

are designated as MPAs 

based on various laws.

•	 The total area of the MPAs 

is 586.372 km2, consisting 

of wetland protected 

areas (235.81 km2), marine 

ecosystem protected areas, 

(259.332 km2), and marine 

organism protected areas 

(91.237 km2). As of 2017, a 

total of 28 MPAs have been 

designated.

Figure 3.37  Designated Marine Protected Areas in Korea. 
(as of 2018)

Action Plan 10.2  Expand, effectively manage MPAs and establish a network 
                                      of MPAs

•	 The aim of this management action was to establish an international network of 

MPAs and promote the preservation of ecological resources by expanding the MPAs 

and forming a network of MPAs.

- 	 The indicators used to assess the implementation of these management actions 

were identification of the trend of the expansion of MPAs, and the revision of the 

domestic system to identify trends of the expansion of MPAs and the effective 

management of MPAs.

•	 Based on various laws, Korea designates areas with high ecological value and that 

require resource protection as MPAs, and has established a system for managing the 

tasks involved in making such designations. 

- 	 The MPA Management Team and MPA of the Korea Marine Environment 

Management Corporation are effectively and systematically managing domestic 

MPAs, showing that management activities are being conducted quite actively.

∆ 	 Yes, it involved various tasks, including the establishment of a special Marine 
Protected Area Management Team, expansion of the MPAs, and conducting of 
networking activities.
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•	 Since 2011, the number of MPAs have been increasing by an average of one or two every 

year.

Table 3.69  Number of survey stations by year (2011-2017).

Category 2011 2012 2013 2014 2015 2016 2017

Number of 
designated MPAs

1 3 3 1 2 2 2

Cumulative number 
of MPAs

15 18 21 22 24 26 28

Area of newly 
designated MAPs

0.100 71.690 71.755 39.440 13.500 91.830 9.540

Cumulative area 288.624 360.314 432.069 471.509 485.009 576.839 586.379

Establishment of MPA networks and operation of dedicated agency

•	 Korea has been working to establish a domestic and international network of MPAs. 

- 	 First, for the establishment of a domestic network of MPAs in Korea, KOEM has been 

leading the expansion of the “mudflat center network” to create a “regional MPA 

network,” strengthening the basis for cooperation to vitalize MPAs.

- 	 As of 2017, a total of 15 organizations are participating in the network to share 

information, engage in exchanges, and cooperate to vitalize MPAs.

•	 In addition, the Korea Marine Environment Management Corporation’s MPA Management 

Team has been playing the role of an MPA center by carrying out programs, including the 

conservation and restoration of MPAs, establishment of the foundation for the sustainable 

use and management of MPAs by strengthening domestic and international networks, and 

improvement of the brand value of MPAs by raising public awareness of MPAs.

Figure 3.38  Table of the MPA Team of the Korea Marine Environment Management Corporation.
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Implementation of reclamation-related policies and systems

•	 The Korean laws directly related to coastal reclamation are the Public Waters Reclamation 

Act and Public Waters Management Act. Both laws stipulate the eco-friendly conservation 

and reclamation of public waters and efficient use of reclaimed lands.

- 	 Through the implementation of the Public Waters Management and Reclamation Act, 

Korea has been promoting the conservation and management of public waters and 

the sustainable use and efficient utilization of reclaimed land through eco-friendly 

reclamation.

•	 To prevent the unplanned development of public waters and foster the rational use and 

management of public waters, Korea has been establishing a basic plan for public waters 

reclamation every ten years and reviewing the feasibility of and making changes to the plan 

every five years.

Action Plan 10.3  Control new coastal reclamation demand and implement a 
                                      proper management

•	 This management action was designed to prevent new wetland reclamation and 

properly manage reclamation activities in order to prevent the release of hazardous 

pollutants into the marine environment and damages to mudflats caused by 

reclamation and development activities, such as the urbanization of coasts.

•	 The indicators used to assess the implementation of this management action were 

the government’s policy efforts, such as improvements to relevant laws in order to 

regulate or properly manage wetland reclamation in Korea, and the changes in the 

size of reclaimed areas. 

•	 Korea has enacted various laws that are directly or indirectly related to wetland 

reclamation, clearly stipulating the sustainable use of public waters and efficient 

use of reclaimed land.

- 	 To prevent unplanned development and promote the reasonable use of public 

waters, Korea has been maintaining a proper management system, establishing 

plans every ten years, and conducting a feasibility test and making revisions to the 

plans every five years.

∆ 	 Yes, based on policies or laws, reclamation activities are restricted in Korea, 
which has been made possible through means such as the improvement of 
legal systems in accordance with environmental changes.
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Category Basic Plan Revised Plan

Spatial scope Coasts of Korea (except Jeju Island) Coasts of Korea 
(except Jeju Island)

Temporal scope 2011-2021 2016-2020

Target districts Total 53 districts, 2,321,695 m2 Total 25 districts, 331,938 m2

Table 3.70  Third Basic Plan for Public Waters Reclamation and Main Content of the Revised Plan.

•	 Onsite inspection has been made mandatory in order to minimize the reclamation of public 

waters, and improvements have been made to decrease the illegal use of public waters. As 

a result, the number of illegal activities, such as illegal reclamation, decreased from 2,662 

incidences to 1,547 incidences (reduction of 59.1%) in 2014. 

•	 To strengthen the management of public waters, laws were amended to cancel reclamation 

licenses and public waters usage permits that were obtained using false information or in 

an illegal manner. 

Changes in the size of reclaimed area

•	 The reclamation of public waters in Korea since 2011 is outlined in Table 69. 

Table 3.71  Public Waters Reclamation in Korea by Year. (Unit: m2)

Year 2011 2012 2013 2014 2015 2016 2017

Area 1,638,539 1,125,773 789,507 14,904,237 274,525 775,670 235,549

Source: Ministry of Oceans and Fisheries’ Coastal Portal

Action Plan 10.4  Promote public awareness of the benefits of biodiversity 
                                      conservation

•	 This management action was designed to lay the foundation for biodiversity 

conservation by promoting greater awareness and understanding of the benefits 

of biodiversity and importance of biodiversity conservation among the public, who 

are the fundamental agents of conservation efforts.

- 	 The indicators used to assess the implementation of this management action 

were the various activities conducted and the establishment of a promotion 

system for raising public awareness of marine biodiversity.

•	 Since 2006, Korea has been consistently carrying out projects to increase public 

awareness of the management of MPAs and developing various programs to elicit 

the general public’s interest.
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•	 In addition, with the opening of the National Marine Biodiversity Institute of Korea 

in 2015, Korea has been widely promoting permanent and special exhibitions and 

various events to help people become more aware of marine biodiversity.

- 	 The National Marine Biodiversity Institute of Korea, an organization in charge of 

promoting public awareness of biodiversity conservation, has developed a well-

structured system.

∆ 	 Yes, various activities have been actively carried out, led by key organizations, 
such as the Ministry of Oceans and Fisheries and National Marine Biodiversity 
Institute of Korea.

Public lectures and events to raise awareness of biodiversity

•	 The Ministry of Oceans and Fisheries, Ministry of Environment, their affiliated organizations, and 

NGOs have been leading and organizing various citizen-participatory events and activities as well 

as regular projects and programs.

- 	 In cooperation with KOEM, the Ministry of Oceans and Fisheries has been carrying out an education 

and training project related to MPA management (since 2006), promoting citizen monitoring of 

MPAs (since 2006), and organizing events for World Wetlands Day (every year).

- 	 The Ministry of Environment is currently carrying out various projects, including the development 

of wetlands education and international cooperation on wetland conservation.

•	 In particular, the Ministry of Oceans and Fisheries and KOEM have been organizing MPA 

Conventions, under various themes and featuring diverse contents, every year since 2008.

- 	 The main contents and details of the MPA Conventions held since 2008 are listed in Table 3.72.

No. Dates Location Main content

1 August 28-29, 2008 Ganghwa-gun, Incheon •     Introduction to management policies for 
MPAs and expert lectures

•     Presentation on outstanding examples and 
workshop on MPA management

•     Hands-on events, such as an introduction to 
mudflat ecosystem

2 August 27-28, 2009 Jeungdo, Sinan-gun •     Presentation on management policies and 
examples of local governments

•     Workshop to establish management plans 
and hands-on mudflat ecosystem experience

3 July 8-10, 2010 Sea turtles, Indo-Pacific 
bottlenose dolphins, 
seahorses, and clithons

•     Presentation on management examples 
and discussion on measures for improving 
management

•     NOAA cooperative project workshop and 
ecology trips

Table 3.72  Details of the MPA Conventions (since 2008).
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No. Dates Location Main content

4 September 1-2, 2011 Busan •     Management contest and discussion on 
measures for assessing management projects

•     Discussion on establishing strategies to 
boost ecotourism

•     International cooperative project briefings 
and network meeting

•     Exploration of Oryuk Island, Busan, and other 
surrounding MPAs

5 May 17-19, 2012 Jeungdo, Sinan-gun •     Joint events for World Wetlands Day and MPA 
Convention

•     Management contest, wetlands academic 
forum, assessment of management 
improvements, citizen monitoring network 
workshops, etc.

•     Mudflat eco-tour, cultural performances, 
promotion booths, etc.

6 October 10-11, 2013 Legend Hotel Daejeon •     Analysis of contest case studies and 
discussion of solutions

•     Mudflat Center network, expert monitoring, 
creation of MPAs where people want to live, 
snipes network, etc.

7 July 11-12, 2014 Songdo Convensia •     Joint events for World Wetlands Day and MPA 
Convention

•     Plans for follow-up activities for guidelines 
and management assessment

•     Contest for outstanding MPA management 
performance of local governments, etc.

8 May 14-15, 2015 Siheung ABC Happy 
Town

•     Ecotourism seminars
•     Contest for outstanding MPA management 

performance of local governments
•     Excursions to tidal channels in Siheung and 

discussion on their conservation, etc.

9 October 17-18, 2016 International Wetland 
Center at Suncheon Bay 
National Garden

•     Special lecture for local residents on the 
status of MPA management

•     Contest for outstanding examples of 
cooperative public-private governance

•     Measures for vitalizing MPAs in cooperation 
with local residents

•     Breakout session on the establishment of the 
CEPA Action Plan

10 May 11-12, 2017 Mudflat Ecology Park 
in Julpo Bay, Buan-gun, 
Jeollabuk-do

•     Contest for project ideas to vitalize MPAs
•     Discussion on measures for improving the 

brand value of local areas linked to MPAs
•     Exhibition of materials related to MPA 

education and specialty products

Table 3.72  Details of the MPA Conventions (since 2008). (cont.)

YSLME IRR of Project Implementation of NSAP - RO KOREA.indd   110 7/4/2019   5:39:38 PM



111An Analytical Study on the Implementation of the National Strategic Action Plan (NSAP) 
for the Yellow Sea Large Marine Ecosystem (YSLME) of the Republic of Korea

•	 In addition, various events were held to increase the awareness of students and young 

people, such as biodiversity camps, marine organism study events, and other hands-on 

activities.

Figure 3.39   Various Activities and Events Held to Increase Awareness of Marine Biodiversity.

Figure 3.40   Facilities, Including the Exhibition Halls at the National Marine Biodiversity 
Institute of Korea.

Display of the Permanent Collection at the National Marine Biodiversity Institute of 
Korea as well as the institute’s exhibitions and efforts to increase public awareness

•	 Opened in 2015, the National Marine Biodiversity Institute of Korea has been raising public 

awareness of the importance of biodiversity through various means, including permanent 

and  special exhibitions, 4D video screenings, hands-on activities, and various events and 

lectures.

•	 The National Marine Biodiversity Institute of Korea is responsible for establishing mid- to 

long-term plans for the sustainable use of marine bioresources, securing Korea’s rights to 

marine bioresources in the international community, laying the foundation for the industrial 

use of marine bioresources, and conducting activities to increase public awareness of 

marine bioresource conservation.
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1.  Implementation Assessment Indicators and Content

•	 Management Goal 11 focused on monitoring the risk of the inflow of introduced species, 

which cause economic and social losses by disturbing stable ecosystems.

•	 The management actions carried out to achieve this goal include: (i) control and monitor 

ballast water discharge; and (ii) efficiently control the inflow of non-native species through 

preliminary and preventive approaches.

- 	 The indicators used to assess the implementation of the management actions were: (i) 

development of devices and technology for monitoring and controlling the inflow of 

introduced species via ballast water discharge; and (ii) implementation of a system for 

managing harmful marine organisms and organisms causing disturbances in marine 

ecosystems. 

Management action Indicators Content

11.1: Control and monitor 
inflow of non-native 
species by discharge 
of ship ballast water

Development of related 
devices and technology 
(monitoring and control) 
and management 
activities

Review the technology development, 
system, and management activities to 
control the inflow of introduced species 
from ballast water discharged by vessels

11.2: Control non-native 
species efficiently 
with  precautionary 
approach

Implementation of system 
for managing harmful 
marine organisms and 
organisms causing 
disturbances in marine 
ecosystems (strengthen 
management and 
supervision)

Establish legal hazard assessment 
standards, methods, and procedures 
necessary for the systematic 
management of and preventive 
responses to harmful marine organisms 
and organisms causing disturbances in 
marine ecosystems

Table 3.73  Management actions and Indicators for Management Goal 11.

Management Goal 11 Monitoring of the dangers posed by introduced species

Background Need to monitor various aspects of introduced species in order to 
reduce the damages caused by the inflow of introduced species into 
the Yellow Sea

2. Implementation Status and Major Results 

Action Plan 11.1  Control and monitor inflow of non-native species by discharge 
                                      of ship ballast water

•	 This management action was designed to reduce the impact of introduced species 

in ecosystems by controlling and monitoring the inflow of such marine organisms 

from ballast water discharge.
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•	 The indicators used to assess the implementation of this management action 

include: the development of technologies and devices to prevent and manage 

the inflow of introduced species, establishment of related laws and systems, and 

performance of various activities.

•	 Since 2012, Korea has developed various devices and systems for monitoring and 

controlling the inflow of introduced species from ballast water discharge through 

KIOST’s “Development of Ballast Water Discharge Regulation and Response 

Techniques” project.

- 	 Through this project, it became possible to effectively control and monitor 

harmful aquatic organisms introduced through ballast water.

∆ 	 Yes, large-scale national research and development projects, technology 
development and monitoring, and systems and policies applicable to control 
and management have all been implemented.

Development of various devices for managing harmful marine organisms in ballast water

Device for monitoring harmful marine organisms in ballast water

•	 KIOST developed “rapid kits” (sampling kits) to detect and monitor harmful marine 

organisms (microalgae) in ballast water.

- 	 There are three of these kits, featuring: monoclonal antibodies that detect a-tubilin 

proteins in harmful microalgae species (Heterocapsa triquetra), monoclonal antibodies 

that detect RuBisCo L-subunit proteins, and monoclonal antibodies that detect 

Alexandrium tamarense PSI-subunit 9 proteins.

- 	 Among them, the kit for detecting a-tubulin proteins in Heterocapsa triquetra was found 

to be the most effective for onsite use.

Figure 3.41  Kit for the Rapid Detection of Harmful 
Microalgae.
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Simplified portable device for detecting phytoplankton in ballast water

•	 A simplified portable device for detecting phytoplankton in ballast water was developed to 

make it easier to monitor introduced species that could enter the ecosystem through ballast 

water.

- 	 This device identifies plankton by analyzing images and the fluorescence of plankton in 

ballast water. It also enables the verification of compliance with the discharge conditions 

stipulated in the Ballast Water Management Convention.

Portable device for digitalizing the detection of microalgae in ballast water (2015-2016)

•	 A portable reader was developed to digitalize and quantify the analog signals generated 

by kits for rapidly detecting harmful microalgae in ballast water. The device has an accuracy 

rate with an over 95 percent confidence level.

Figure 3.42   Simplified Portable Device for Detecting 
Phytoplankton in Ballast Water.

Figure 3.43   Rapid Kit Digital Reader.
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Ballast water facilities that comply with USCG Phase II standards (2013-2017)

•	 In addition, Korea developed ballast water treatment facilities that comply with standards 

that are 1,000-times stricter than the International Convention for the Control and 

Management of Ship’s Ballast Water and Sediments.

- 	 This is a hybrid system that combines three technologies and is 1,000-times more 

effective at destroying harmful organisms compared to existing ballast water treatment 

facilities that received approval on model.

Figure 3.44  Ballast Water Treatment Facilities.

Figure 3.45  Candidate Sites for Ballast Water Exchange in the Waters Surrounding Korea.

System’s ballast water treatment Filters UV/TiO2 Electrolysis

Proposal of candidate sites for the discharge of ballast water

Device for monitoring harmful marine organisms in ballast water

•	 Korea reviewed and proposed candidate sites for the discharge of ballast water in the 

waters surrounding the country based on the guidelines for designating areas for the 

exchange of ballast water in the International Convention for the Control and Management 

of Ship’s Ballast Water and Sediments.
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Improvement of the treatment of ballast water and related systems

•	 Domestically, Korea implemented the Ballast Water Management Act in order to 

systematically manage ballast water.

- 	 Concurrently with the entry into effect of the Ballast Water Management Convention* 

(September 2017), Korea enacted the Ballast Water Management Act to strengthen the 

regulations on ballast water management.

Ballast Water Management Convention

•	 A convention in which the International Maritime Organization (IMO) made it 

compulsory for countries to install ballast water treatment facilities on ships as 

a means of preventing disturbances in the ecosystem through the inflow and 

discharge of ballast water.

•	 The convention went into effect on September 8, 2017. Ships constructed after 

the convention went into effect are required to immediately install treatment 

facilities, while ships constructed before the convention went into effect must install 

the facilities in phases during regular inspection periods, in accordance with the 

International Oil Pollution Prevention Certificate.

* 	 Ships were divided into two groups—those that received regular inspections prior 

to September 8, 2014 and those that received regular inspections after September 

9, 2014—in order to schedule the installation period of ballast water treatment 

facilities. Depending on the inspection period, the installation period can be 

extended to 2024.

Act on Ballast Water Management 

 • 	 Purpose: Include the key ideas of the Ballast Water Management Convention in 

Korean laws to restrict the reckless discharge of ballast water from ships and require 

the installation of ballast water management facilities, thereby preventing the 

transfer of harmful aquatic organisms to Korea’s territorial waters through ballast 

water or sediment and preventing the destruction of marine ecosystems.
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Legalization of ballast water reporting and establishment and operation of the reporting 
system

•	 For the management and monitoring of the inflow and outflow of ballast water, Korea has 

made it compulsory for vessels seeking to enter the waters under its jurisdiction to report 

the history of any ballast water that they took on before entering its territorial waters by 

submitting the Ballast Water Reporting Form.

- 	 Vessels must provide various items of information, including vessel information, ballast 

water and ballast water tank information, and ballast water history (taking on, discharge, 

etc.), on the Ballast Water Reporting Form.

- 	 The function of reporting ballast water in port has been added to the existing Port-MIS 

(Port Management Information System), which manages related records in a database.

•	 Expansion of infrastructure and support for national research and development projects for 

ballast water management

•	 Korea has been continuously providing support for the research and development of ballast 

water management at the national level and expanding related infrastructure.

- 	 Through the government-led establishment and operation of land-based and movable 

facilities for testing ballast water treatment devices, Korea established land-based 

facilities for testing ballast water treatment devices in order to secure the confidence of 

the international community in its ballast water management (February 2013).

- 	 In addition, through the establishment of movable facilities for testing ballast water 

treatment devices (September 2017), Korea secured the capability to test ballast water 

treatment devices in saltwater, fresh water, and brackish water, in accordance with the 

IMO standards.

Land-based facilities for testing ballast water 
treatment devices

Movable facilities for testing ballast water treatment 
devices

YSLME IRR of Project Implementation of NSAP - RO KOREA.indd   117 7/4/2019   5:39:39 PM



118 An Analytical Study on the Implementation of the National Strategic Action Plan (NSAP) 
for the Yellow Sea Large Marine Ecosystem (YSLME) of the Republic of Korea

International forum on ballast water and expert training

•	 Korea held international forums by inviting experts on ballast water from Korea and abroad 

to share related information and engage in discussions on the improvement of the Ballast 

Water Management Convention and implementation methods.

- 	 In addition, a basis for systematic education on ballast water management has been 

laid through the designation and operation of a specialized ballast water management 

educational organization (March 2018).

2015 International Ballast Water Tech Cooperation 
Forum
Venue: Paradise Hotel, Busan

Dates: November 3-4, 2015

Main discussion points
• 	 Discussion on international standards: discussion 

and information exchange on the revision of 

the guidelines for the approval of ballast water 

management systems (G8) of the International 

Maritime Organization (IMO).

• 	 Official approval of the US: latest trends of the US’ 

official approval and introduction of the official 

approval procedure and test schedule of the Korean 

Register of Shipping, which was designated as an 

independent testing agency of the US.

•	  Technical cooperation and promotion: promotion of 

Korean technology and status of the development of 

next-generation ballast water treatment technologies

2016 International Ballast Water Tech Cooperation 
Forum
Venue: Paradise Hotel, Busan

Dates: November 8-9, 2016

Main discussion points
•	 Ballast Water Management Convention: issues and 

prospects of the implementation of the Ballast Water 

Management Convention, issues and prospects of the 

US ballast water management strategies, etc.
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•	 Official approval test: official approval of the US 

and issues related to the official approval of the 

management convention, etc.

•	 Technological cooperation and promotion: issues 

related to the development of ballast water treatment 

technologies, explanation of remodeling technique 

for vessels required to install ballast water treatment 

equipment, etc.

2017 Korea Maritime Week (industrial forum) 
Venue: Grand Hotel, Busan

Date: June 28, 2017

Main discussion points
•	 Current issues and prospects of the implementation 

of the Ballast Water Management Convention, etc.

•	 Announcement of the US policy on ballast water 

•	 Technological cooperation and promotion, such as 

the development of next-generation ballast water 

treatment methods

•	 Discussions on the designation of ballast water exchange areas have been completed 

through joint surveys and the establishment of an analytical system for the designation of 

ballast water exchange areas in the region (Yellow Sea and bodies of water in Northeast 

Asia).

- 	 Korea and China have conducted discussions to review the designation of ballast water 

exchange areas in the Yellow Sea, with both parties agreeing that it would be difficult to 

designate ballast water exchange areas in the Yellow Sea.

Reasons for Not Designating Areas for Ballast Water Exchange in the Yellow Sea

•	 To protect water resources in the Yellow Sea

•	 50 to 60 percent of ship operating hours are necessary for ballast water exchange

•	 Risk assessment needs to be conducted for the designation of an exchange area

•	 Environmental protection is a priority
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Action Plan 11.2  Control non-native species efficiently with precautionary 
                                      approach

•	 This management action was designed to develop policies, systems, and 

technologies for the early detection and response to non-native organisms, such as 

preventive-oriented monitoring systems.

- 	 The purpose was to minimize ecological and socioeconomic losses resulting from the 

inflow of non-native species.

•	 The indicators used to assess the implementation of this management action were 

the reorganization of policies, institutions, technologies, and systems implemented to 

control the inflow of non-native species and the implementation of projects.

•	 To prevent the inflow of non-native species, Korea has revised various regulations and 

systems in order to define the risk assessment, standards, management methods, and 

related procedures necessary for the management of harmful marine organisms.

•	 In addition, Korea has been promoting the development of technologies for 

managing harmful organisms in an effort to prevent the mass-generation of and 

remove non-native species and harmful organisms. Moreover, it has conducted 

activities to raise awareness of harmful organisms and engaged in international 

cooperation activities.

∆ 	 Yes, various management activities were performed, including activities to 
implement and revise preventive legal systems, technology development, and 
other related activities. 

Revision of the regulation on and management system for the introduction of non-native 
species

Establishment of a comprehensive system for the management of the inflow of non-native 
organisms

•	 Korea has prepared a systematic basis for the management of harmful marine organisms 

by enacting and revising laws on the regulation and management of harmful marine 

organisms and organisms causing disturbances in marine ecosystems and enacting the 

“Notice on the Designation and Management of Harmful Marine Organisms” (November 

2015). In addition, to prevent the inflow of non-native species, Korea has continued to 

revise various regulations, institutions, and systems for the purpose of regulating the risk 

assessment, standards, management methods, and related procedures for the management 

of harmful marine organisms.

- 	 The details of the procedure for designating harmful marine organisms as well as 

the standards and methods of risk assessment necessary to manage harmful marine 

organisms have been revised.
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Revision of the Enforcement Regulations of the Conservation and Management of Marine 
Ecosystems Act (September 2017)

•	 In addition, organisms that were found to be of concern through monitoring and 

assessment have been legally designated as organisms that cause disturbances in 

marine ecosystems (from no species to 1 species), and the designation of harmful marine 

organisms has been expanded (from 13 species to 17 species).

•	 Details on the designation of harmful marine organisms and organisms causing 

disturbances in marine ecosystems are listed in Table 3.75.

Assessment standards Detailed assessment standards

Physiological and ecological 
characteristics of marine 
organisms under evaluation

Characteristics of ecological distribution: temporary or 
recurring

Post-incident impact range: localized or multiple 
emergence

Diffusion speed: limited distribution, diffusion by currents 
(tides), etc.

Characteristics of the damage 
caused by marine organisms 
under evaluation to humans 
and other organisms

Toxicity carried by target marine organisms

Secondary damages (suffocation of other organisms, etc.)

Adverse effects on the aesthetics of ecosystems (increased 
aversion)

Characteristics of the damage 
caused by marine organisms 
under evaluation

Repeated occurrence of damage

Level of force majeure that humans cannot control

Need for national response measures

Table 3.74  Risk Assessment Standards for the Designation and Removal of Harmful 
Marine Organisms.

Category Classification Common name Scientific name Note

Organisms 
causing 
disturbances 
in marine 
ecosystems (1 
species)

Chordate Ciona robusta Ciona robusta New in 2017

7 harmful marine 
organisms
(17 species)

Phytoplankton Pseudo-nitzschia Pseudo-nitzschia spp.

Alexandirum Alexandrium spp.

Chattonella Chattonella spp.

Cochlodinium Cochlodinium 
polykrikoides

Table 3.75  Marine ecosystem disturbance organism and harmful marine organism designation.
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Category Classification Common name Scientific name Note

7 harmful 
marine 
organisms
(17 species)

Cnidarians Nomura’s jellyfish Nemopilema nomurai

Moon jelly Aurelia aurita New in 2016

Portuguese man o’ 
war

Physalia physalis

Box jellyfish Carybdea 
brevipedalia

New in 2017

Japanese sea nettle Chrysaora pacifica New in 2017

Echinoderms Blue bat star Asterina pectinifera

Northern Pacific 
seastar

Asterias amurensis

Bryozoa Membranipora 
tuberculata

Membranipora 
tuberculata

Tricellaria 
occidentalis

Tricellaria occidentalis

Watersipora 
subovoidea

Watersipora 
subovoidea

Plants Saltmarsh cordgrass Spartina alterniflora New in 2016

Common cordgrass Spartina anglica New in 2016

Table 3.75  Marine ecosystem disturbance organism and harmful marine organism designation. (cont.)

Designated Organisms Causing Disturbances in the Marine Ecosystem and Harmful Marine Organisms.

Epidemiological and damage study for non-native species and creation of an information 
system

Establishment of a comprehensive system for the management of the inflow of non-native 
organisms

•	 Monitoring and surveys of damages caused by the inflow and movement of non-native 

species have been conducted, and an information system with a database containing 

related information has been created.

- 	 In 2011, Korea conducted monitoring of introduced species in major ports and water 

surrounding Korea13  and identified the status of non-native species. The results are 

shown in Table 3.76.

13	 10 ports: Guryongpo, Ulsan, Busan, Tongyeong, Gwangyang, Jeju, Seogwipo, Mokpo, Gunsan, and Incheon.
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Table 3.76  Introduced Species in Ten Ports by Classification.

Category Total Guryongpo Ulsan Busan Tongyeong Gwangyang Jeju Seogwipo Mokpo Gunsan Incheon

Sponges 1(1) - 1(1) - 1(1) - - - - - 1(1)

Cnidarians 8(3) 2(2) 1(1) 2(1) 1(1) 1(1) 3(1) - 1(1) 2 2(1)

Mollusks 44(2) 13(2) 5(1) 5(1) 7(1) 7(1) 10 11 3(1) 8(1) 5(1)

Arthropods 12(4) 6(3) 7(4) 6(2) 6(3) 5(1) 7(1) 4(1) 4(2) 2 4(1)

Bryozoans 10(5) 6(3) 2(2) 4(1) 6(4) 2(1) 2 9(4) 5(2) - 4(1)

Echinoderms 13 8 1 3 3 6 2 3 2 - 3

Chordates 10(5) 5(3) 1(1) 6(4) 8(3) 4(3) 1 4(3) 4(3) - 5(3)

Marine algae 74(6) 20(3) 10(2) 9(2) 40(3) 6 25(2) 11 6(1) 3 19(4)

Total 172(26) 60(16) 28(12) 35(11) 72(16) 31(7) 50(7) 42(8) 25(10) 15(1) 43(12)

2010 176(23) 54(14) 30(11) 42(12) 62(13) 39(12) 69(7) 42(9) 37(12) 17(3) 37(9)

• 	 Since 2013, through the development of technology for managing harmful marine organisms and 

organisms that cause disturbances in marine ecosystems, Korea has been studying the distribution 

and physiological and ecological properties of such organisms, which led to the development of 

effective management, prediction, and forecasting technologies.

- 	 The main results of this project are summarized below.

•	 Classification and analysis of 

harmful marine organisms and 

organisms causing disturbances in 

marine ecosystems

* 	 (2014) 13 organisms legally defined 

as harmful marine organisms, 

(2015-2016) 18 organisms 

(candidates) designated as likely 

to cause disturbances in marine 

ecosystems

•	 Confirmation of toxic moon jellies 

wintering in Korea for the first time 

and development of a detection kit 

and early detection primer for algal 

blooms

•	 Finger leather coral, native to 

subtropic regions, found off the 

shore of Jeju Island for the first time

Main Results of the Project (2014-2016) 

Ansanella 
granifera

Aduncodinium 
glandula

Finger leather coral (encroaching on a rock foundation in the 
sea of Tosan-ri (Seogwipo), first discovered in February 2016)
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Project to eliminate harmful marine organisms

• 	 Korea has been developing technologies, revising related systems, and continuously 

promoting projects to eliminate harmful marine organisms.

- 	 In particular, Korea has been able to prevent jellyfish blooms through the removal of 

moon jellies (polyps) from 2013 to 2017, reducing damage to the fisheries industry and 

restoring the health of marine ecosystems as a result. Various other projects to remove 

harmful marine organisms have been conducted as well.

- 	 The major results of this project can be summarized as follows:

Effect of jellyfish polyp removal: change in the number of adult jellyfish

Number of Jellyfish Polyps Removed 

•	 Sihwa Lake: before removal (2011), 14/m3 › after removal (2017), fewer than 1/m3 

•   	 Masan Bay: before removal (2013), 27 /m3 › after removal (2017), fewer than 2/m3 

Year Sea areas for removal 
and exploration

Number removed Note

2013 Sihwa Lake Removed 160 million polyps Removal project

Masan Bay Removed 75 million polyps Pilot removal project

2014 Masan Bay Removed 230 million polyps Removal project

Saemangeum Removed 250 million polyps Pilot removal project

2015 Saemangeum Removed 220 million polyps Removal project

Gamak Bay Removed 10 million polyps Pilot removal project

2016 Saemangeum Removed 250 million polyps Complete removal

Gamak Bay Removed 210 million polyps Removal project

Yeojaman Removed 930,000 polyps Pilot removal project

Deungryang Bay Removed 38 million polyps Emergency removal

Janggil-ri Port, Pohang Discovered 1 polyp habitat 
(504 m2) 

Polyp exploration

2017 Six areas in the south of 
Jeollanam-do (Haenam, 

Wando, Gangjin Bay, 
Gogeumdo, Joyakdo, and 

Gamak Bay)

Removed 404 million polyps Removal project

Explored 441 locations 
in 30 areas of Korea and 
discovered 156 jellyfish 

polyp habitats

Polyp exploration
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Raise public awareness of and draw attention to the inflow of introduced species 

•	 Korea created publications and held symposiums to draw people’s attention to and raise 

awareness of the inflow of introduced species.

- 	 “Benthic Marine Introduced Species in Korea”,14 which includes the results of monitoring 

conducted so far, was published and distributed (December 2013) to promote public 

interest in and understanding of the existence of introduced species and the damage 

they inflict on marine ecosystems.

- 	 A symposium on the integrated management of marine ecosystems was held to 

promote exchange and cooperation among experts in the private and public sectors, 

industry, schools, and research institutes and encourage them to share information and 

seek ways to reduce and manage harmful marine organisms (November 2017). 

Figure 3.46  Cover of the Publication and Related Press Releases.

Figure 3.47  Symposium on Raising Awareness of Harmful Organisms and 
Related Press Release.

14	 Results of a survey of introduced benthic marine species that infiltrate domestic coastal waters, disturb marine 
ecosystems, and damage the fishing industry (published photographs, characteristics, hazards, and management 
methods for the 26 introduced marine species).

15	 Introduction of methods for managing harmful marine organisms and organisms that disturb the marine ecosystem, 
such as ciona robusta, moon jelly, saltmarsh cordgrass, etc., and progress made on removing moon jelly polyps, etc.
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