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A Framework for Cooperative studies in the Western Pacific Marginal Seas: Energy and 
materials exchange between land and open ocean

Goal of the Working Group
Establish a framework for exchanging 
information and discuss international 
cooperative studies to facilitate a common 
understanding of the role of marginal seas of the 
WESTPAC region  

Major activities, outputs & outcomes
• The framework was established with participation 

of the experts from nine countries in the region.
• Seventeen cooperative/coordinated 

cruises/expeditions were carried out during the last 
4 years. 
Korea/Russia (2 cruises); Japan/Korea (6 cruises); 
Japan (3 cruises), Korea (2 cruise) Japan/Philippines (2 
cruises); Japan/US (2 cruises) 

Land – Sea Interaction

Schematic view of nutrient supply for primary 
production and hypoxic water above the bottom.

Marginal Sea study 
areas



A Framework for Cooperative studies in the Western Pacific Marginal Seas: Energy and 
materials exchange between land and open ocean

Major activities, outputs & outcomes (cont.)
• Five international cooperative programs were operated or started 

during the WG period
• Rejuvenation of the membership and improved gender balance

International students were involved to the cooperative cruises

Land – Sea Interaction

• Difficulty regarding cooperative cruises in the EEZ of individual 
countries. However, two actions were taken to mitigate the difficulty:

- setting specified monitoring areas under collaboration, where 
countries take charge of their respective areas and perform the 
coordinated cruises; surveying/sampling at cross-over stations, 
then sharing the data

- standardization of the measuring methods and technologies to 
ensure data quality.

Challenges



A Framework for Cooperative studies in the Western Pacific Marginal Seas: Energy and 
materials exchange between land and open ocean

Land – Sea Interaction

Based on the results of activities and outputs, including 
increased scientific knowledge, a new project proposal was 
developed by the WG and will be submitted to WESTPAC for 
further review at the 13th WESTPAC Intergovernmental 
Session, with the expectation to be able to contribute to UN-
Decade for Ocean Science
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Goals of the project

 Integrate the disparate research efforts on deoxygenation 
and offer a regional and multidisciplinary view of the 
problem

 Facilitate communication with established networks and 
various stakeholders in order to stimulate the awareness 
on the deoxygenation issue

 Promote scientific development and cooperation and 
identify emergent fields of research

 Increase research capacity and knowledge transfer

WESTPAC Ocean Oxygen Network (O2NE)

Eutrophic and Hypoxic Sites in the WESTPAC region based
on published papers (176 sites as of 2018) and data
obtained by the World Resources Institute (WRI)
indicating many more affected sites than reported in 2010
[Jacinto et al., unpublished].
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Major activities, outputs & outcomes

Major activities

• Activity 1  Continued literature review of 
eutrophic and hypoxic sites in the 
WESTPAC region

• Activity 2  Joined as facilitator the 
GO2NE Summer School, Xiamen 
University, 2-8 Sept 2019

Outputs & Outcomes
• Compendium of published and refereed articles 

on eutrophic and hypoxic areas in the Asia Pacific 
region that can be updated and validated by 
WESTPAC O2NE Working Group and network 
members

• Interacted and linked with GO2NE workshop 
participants from WESTPAC region (Bangladesh, 
China, India, Indonesia, Philippines, Sri Lanka, and 
Thailand). Invited one young researcher (Thailand) 
and one senior researcher (China) to the 
WESTPAC O2NE workshop in Manila in November 
2019

May 2019 - Apr 2021
WESTPAC Ocean Oxygen Network (O2NE)

WESTPAC Ocean Oxygen Network (O2NE)
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Major activities, outputs & outcomes

Major activities
• Activity 3  First Workshop of the WESTPAC Ocean 

Oxygen Working Network (O2NE) 
20-22 November 2019 in Manila (Philippines)

Outputs & Outcomes
Identified additional members of technical working group -
scientists from the WESTPAC members states working on 
deoxygenation

Agreed to organize
• Scientific session on ocean deoxygenation at the 

upcoming WESTPAC International Scientific 
Conference (ISC)

• Workshop side event during the WESTPAC ISC 
• Summer school on deoxygenation similar to ocean 

acidification training courses offered by WESTPAC 
but also building on the 2019 IOC-GO2NE summer 
school program

Agreed to develop a Project Proposal on deoxygenation for 
approval by WESTPAC 

May 2019 - Apr 2021
WESTPAC Ocean Oxygen Network (O2NE)

WESTPAC Ocean Oxygen Network (O2NE)
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Objectives to be achieved during the next 
intersessional period

1. In 2021, identify additional members of the technical working 
group and hold at least one virtual meeting

2. Starting Q2 of 2021, create and maintain a website for 
WESTPAC O2NE

3. Starting Q2 of 2021, help plan and identify speakers for the 
scientific session on deoxygenation at the 2022 WESTPAC ISC

4. At the 2022 WESTPAC ISC, hold a side event to discuss with 
the WG members the project proposal on deoxygenation for 
submission to WESTPAC  

5. By 2022 WESTPAC ISC, finish draft review paper on 
deoxygenation for the WESTPAC region

Next Intercessional Period

(May 2021 – May 2023)

WESTPAC Ocean Oxygen Network (O2NE)

WESTPAC Ocean Oxygen Network (O2NE)



Harmful Algal Blooms (HAB)
WESTPAC-HAB was one of the longest WESTPAC programme. The first WESTPAC training Workshop was done 
in 1990 and the programme was officially established in 1990, with leadership of Dr. Tomotoshi Okaichi 

The occurrence of the HAB was worldwide problem and has been continuing till today.  The WESTPAC member 
states have highly demand of scientific knowledge for mitigating HAB impacts particular on influence of 
environments on population dynamic of phytoplankton, blooming mechanism, and fish kills.  The plankton bloom 
phenomena could consequently impact on marine environments like depletion of dissolved oxygen (hypoxia) 
and increasing acidity of seawater that could negatively impact on marine ecosystems, mariculture and socio-
economic benefits of the coastal communities. 

LONG TERM OBJECTIVES:-

- Better understanding biological and chemical nature, population dynamics and environmental effects 
of harmful algae and their bioactive products including establishment of reliable cost- and load-
effective management systems based on scientific knowledge.

- Prevention of ill-consequences caused by HABs, by providing scientific knowledge useful for 
establishment of reliable cost- and load-effective management systems including monitoring and 
research.



Activities and Outputs:
1. One International Workshop on the harmful 

raphidophyte, Chattonella, at Puerto Princesa, the 
Philippines in December 2019.

2. Assisted in organizing the national HAB training course in 
Manila, Philippines, May 2019.

3. Supported the identification of causative toxigenic 
amphidomatacean dinoflagellate that was detected in Japan 
and Vietnam, and a harmful dinoflagellate, Karlodinium 
azanzae, as a new species in the Philippines. including a 
huge bloom ‘bear red tide’ that caused mortalities of 
vertebrates and invertebrates at the coasts of Kamchatka, 
Russia in October 2020. 

4. Shared knowledge with international HAB communities 
(Global HAB Status Report).

Harmful Algal Blooms (HAB)



Challenges and further action needs:
- The project indicated inadequate data sharing and data base as among the challenges to 

understand long term change of HAB events in the member states.   More effort needed 
to get all participants to be closely involved in the development of activities and plan for 
the implementation with a close advise/assistance from the project.  The data issue also 
needs to be clearly stated on how to jointly manage, and bring about mutual and regional 
benefits. 

- To develop implementation plan to serve its objectives, particularly on understanding the 
biological and chemical nature, population dynamics and environmental effects of harmful 
algae and their bioactive products, which is an important knowledge for further developing 
action to mitigate and solve the impacts that is needed by member states. 

- Limitation of international travels during the Covid-19 pandemic.

Harmful Algal Blooms (HAB)



Planning for next intersessional period:
Four main activities proposed for the next inter-sessional:
1. Meeting to update status of HAB information in the region and identify emerging HABs issues that need to 

be addressed
2. Strengthen collaboration with other HAB related networks (EASTHAB, GlobalHAB, IOC-IPHAB, PICES S-

HAB, etc.) and share information.
3. Assist in the identification of causative species to mitigate the negative impacts by HABs for seafood safety 

(toxic HABs)
4. Organize regional/national training workshops on identified emerging HAB issues in the region

by sharing HAB information (workshops), capacity buildings (training courses), and international collaborative 
research, all of which aims at contributing to UN Decade of Ocean Science for Sustainable Development. The project will 
strengthen regional and global networking, develop and improve information and research skills on HABs, through the 
activities listed in ‘Planned activities’ with detailed objectives and expected outputs/outcomes. 

Its workplan for 2021-2023 is more less the similar to the previous  intersessional 
period (during 2019-2021).  Since the project express its intention to contribute to the 
UN Decade of Ocean Science for Sustainable Development, its workplan may need be 
re-considered  and to has clearly direction to meet its proposed objectives  and UN 
Decade of Ocean Science’s outcomes, the collaboration with  other WESTPAC related 
projects may also be valuable contribution to high  priority areas of the WESTPAC on 
the healthy ecosystem.

Harmful Algal Blooms (HAB)



Harmful Jellyfish Research and Networking

Wider distribution and more frequent occurrence and blooming of venomous jellyfish and common species in 
the region. There have been increasing cases of jellyfish stings reported in particularly Indonesia, Malaysia, 
Singapore and Thailand.  Some of these cases caused severe injuries and even loss of life.

The WESTPAC Harmful Jellyfish Project has been receiving active participation from scientists and research 
institutes from Bangladesh, China, Indonesia, Japan, South Korea, the Philippines, Malaysia, Singapore, Sri 
Lanka, Thailand and Vietnam. 

Objectives: Networking scientific research and related stakeholders on jellyfish bloom mechanisms, 
seasonal occurrence and distribution, and its impacts on ecosystem and socio-economic conditions.  Address 
present knowledge gaps particular on science and social awareness including transformative knowledge for 
sustainable benefits to the community and society.

One workshop on “Harmful Jellyfish Sampling on Protocol and Data Analysis in Western Pacific 
Region” conducted at Centre for Marine & Coastal Studies (CEMACS), Universiti Sains Malaysia on August 7-
9, 2019.  

Other two virtual  webinars conducted during the pandemic period (2020) for school children & the 
public and  harmful jellyfish on “Future Friend or Foe”.  There were 2 publications produced with the joint 
effort of project  participants - “Harmful Jellyfish Country Report in Western Pacific” and “The Field guide 
to the Jellyfish of Western Pacific”.



Outputs and Outcomes: Outreach materials have been produced and disseminated - raising 
awareness to the public and all stakeholders.    

Community Service, Outreach and Awareness Materials, and Researches 
of WESTPAC MS

Malaysia
Thailand

Philippines

Indonesia

Singapore

Harmful Jellyfish Research and Networking



Outputs and Outcomes: Outreach materials have been produced and disseminated - raising 
awareness to the public and all stakeholders.    

Community Service, Outreach and Awareness Materials, and Researches 
of WESTPAC different MS

Installation of the net for protecting tourist 
from the harmful jellyfish, in Thailand 

Research: Jellyfish sampling in Malaysia and Thailand 

Harmful Jellyfish Research and Networking



Expected outputs and outcomes for 2021-2023
As scientific information and knowledge are important for the action plan and response of 
governments on the impacts of the venomous jellyfish to the coastal communities, fisherman, and 
tourists.  

Joint efforts of participants will  be continued 

• to observe and collect scientific data and compile as the regional data set for further analysis 
to obtain a better understand the seasonal distribution and occurrence of each venomous 
species 

• Produce outreach material to effectively give instructions or information about venomous 
jellyfish and primary emergency assistance to those injured by jellyfish stings

Harmful Jellyfish Research and Networking



Fate & Impact of Marine Microplastics

Plastic debris including microplastic pollution has recently become a global issue.
WESTPAC region is considered as the largest source of marine debris in the world.
In view of this problem and in support of the UN sustainable development goals (SDGs),
the IOC-WESTPAC Advisory Group in coordination with the member states initiated the
Marine plastics project through a regional workshop in 2017.
The member states strongly supported this initiative. The research project is focused on
micro-plastic pollution in the region.

Goals of the project:
• Establish harmonized methodology for micro-plastic sampling and analysis in 

seawater, biota and sediments, (Develop Guideline for Sampling and Analysis 
Microplastic in Marine Environment) 

• Conduct field studies in member states and draw the whole picture of micro-
plastics in Asia-Pacific Region

• Evaluate the ecological impacts of micro-plastics in the region



Fate & Impact of Plastic Marine Microplastics

Progresses and Outcome 
• Guidelines for Sampling and Analysis of Microplastics in Beach 

Sediment
• Guidelines for Sampling and Analysis of 

Microplastics in Biota and Seawater (first darft 
is in progress)

• Pilot monitoring sites for beach sediment 
sampling and analysis are implemented 

Major Achievements & Outputs (May 2019 – April 2021)
• Due to Covid-19, the agenda on most research has been shifted to virtual meetings.
• Drafted the guidelines for the sampling and analysis of micro-plastics (under peer review)
• Methodology validation and comparison (a field sampling in Yangtze River in July 2020)



Plans for next Intersessional Period (May 2021 – May 2023)
• Publish the guidelines for the sampling and analysis of microplastics.
• Study riverine fluxes of plastics and microplastics in representive rivers in the Asia-Pacific 

region.
• Train 20 young scientists and students in the region working on microplastics and plastics.
• Organize two international meetings/workshops.

Fate & Impact of Plastic Marine Microplastics

Second of WESTPAC Scientific Symposium and Third Workshop on Marine Plastic and Microplastic 



Ocean Acidification and Its Impacts

• Background: Ocean Acidification is wildly impact to all ocean basins, as ocean absorb 23% of annual 
excessed anthropogenies emission of carbon dioxide (CO2), which is continuing increase. WESTPAC-OA 
network and project was established as the Tenth Intergovernmental Session of IOC. Sub-Commission for 
the Western Pacific Ocean and Adjacent Regions (WESTPAC), Phuket, Thailand, 2015

• Activities: WESTPAC-OA Training/Workshop series were organized in 2015 (1 WS &1 TN/WS), 2016 (1 
TN/WS), 2017 (1 WS), 2018 (1Scientific Symposium and 1 WS)

Training (TN) and Workshop (WS)



Ocean Acidification and Its Impacts

Activities/Outcomes: during Covid-19 pandemic (late 2019-2021): 

• Conducted progress assessment of implementation of pilot monitoring sites of OA through 
questionnaire and virtual meeting

Proposed pilot 
monitoring sites in 
2015

Update monitoring 
sites in 2020

• The SOP for water sampling and pH and TA analysis was revised 
and the draft of second revision was finished in late of 2020

• Disseminated developments on SDG 14.3.1, to all 
WESTPAC-OA implementing institutions.

- several countries have been providing the pH and related  
carbonate chemistry data to the SDG14.3.1



Ocean Acidification and Its Impacts

Activities/Outcomes: during Covid-19 pandemic (late 2019-2021): 

• Provided technical support to Malaysia on the development of pH 
analysis and supported the experts to assist Thailand (January and 
October 2020) and Vietnam (October 2019) to conduct national training 
on pH and TA analysis and monitoring of coral reef biodiversity.

• Webinar series on ocean acidification and its impacts on marine ecosystems 
(May 2021)

• Intercalibration exercise on pH and Total alkalinity analysis using 
spectrophotometer and auto-titrator, respectively (mid-2021).
- The exercise was postponed to mid- or late 2021 because the 

source of Reference Materials stopped production due to Covid-19 
pandemic.  Production is expected to resume this year (2021).

UN Decade of Ocean Science: plan to develop the multi-disciplinary science by 
integrate OA activities with other related activities such as deoxygenation 
(hypoxia), HAB, and coral reef, etc.



Summary

Working Group/Project Action requested/needed

Energy & Materials Exchange  -Land and Sea Endorsement of new project that may be 
put forward for the Ocean Decade

WESTPAC Ocean Oxygen Network (O2NE) & Ocean Acidification Extension, 2021-2023; Possible new 
project for the Ocean Decade with other 
themes

Harmful Algal Blooms Extension, 2021-2023; Possible project
joining OA and deoxygenation

Harmful Jellyfish Research & Networking Extension, 2021-2023: Possible joint 
project with OA, deoxygenation and HABs

Marine microplastics in WESTPAC region Extension, 2021-2023


