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accomplished during 2023-2024)

. Problems encountered and recommended actions
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(Why this programme/project/working group is needed for the Sub-Commission)

Under the changing ocean environment with climate change, more frequent Harmful Algal Bloom (HAB) has been
observed and its geographical coverage has been also expanded. The HABs cause health problems and fish kills, which
are risks for human well-being and sustainable seafood provision to the society. Mitigation and management of the
impact by HABs to the society is a common urgent issue of countries in the WESTPAC region to achieve sustainable
development, especially to meet the target 14.2 of the SDGs Goal 14 on sustainably managing and protecting marine and
coastal ecosystems to avoid significant adverse impacts by strengthening their resilience.

The HABs are natural phenomenon and cannot be stopped their occurrences. Therefore, holistic understanding
and measures based on multidisciplinary and even transdisciplinary approaches are important to address problems
caused by HABs. Based on this understanding, the program aims at promoting transdisciplinary HAB science under the
UN Ocean Decade.

Based on the strong natural science on HABs accumulated through long-time WESTPAC-HAB programme,
transformative science would be promoted through effort of engaging various stakeholders to better address various
problems caused by HABs. From the natural science side, understanding biology and ecology of phytoplankton and
identification of causative species including morphology among others are the very basis to adequately address
occurrences of HABs to choose necessary measures for mitigation. To early detect and issue warning to the society, novel
techniques such as meta-barcoding and DNA analysis are expected to be utilized. From the social science side, to develop
and maintain monitoring system to be effective, analysis of social system including administrative structure and
relationships among stakeholders, i.e., national and local governments as management and monitoring bodies, fisheries
including aquaculture industries as producers of shellfish and fish, and citizens as consumers are necessary.
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Long-term objectives of WESTPAC-HAB program since its establishment in 1989:

“Understanding of the biological and chemical nature, population dynamics and environmental
effects of harmful algae and their bioactive products.

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

Specific objectives for this timeframe:

*To coordinate the exchange of HABs information especially on emerging issues among the
member states and all HABs-related organizations.

“To develop training modules and conduct capacity-building activities to improve our
understanding of the ecology, physiology, and toxicity of HABs species.
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3-1. Scientific sessions organized and conducted

Activity (1): Mitigation and Management of Harmful Algal Blooms at the 2" UN Ocean Decade
Regional Conference & 11t WESTPAC Scientific Symposium

OUtpUtS & Outcomes: Timefra me
A total of 15 oral and 3 poster presentations were shared and attended _
by more than 50 participants for this session. There were contributions L, ok :Start yEsn

from 7 countries (Singapore, Malaysia, Japan, Philippines, Indonesia,
Russia and China).

Detailed observations of HABs in relation to environmental conditions
were shared, and the significant impacts of HABs on ecosystems were
highlighted. A variety of methods and tools to observe and understand
HAB dynamics were presented ranging from traditional to newer
methods such as genomics, and optics all the way to capacity and

institution building. Importantly, methods to mitigate HAB impacts such
as economic models and modified clay.




Outputs of Scientific Session and recommendations

1.

Understanding bloom triggers is important and needs to be
approached using combined observations of HAB species,
environmental and other biotic factors

There is a need to harness and compare different
approaches (e.g., taxonomy, genomics, optics, remote
sensing) to detect HAB species particularly since each has
their own pros and cons and also depending on
guestions/objectives/scale

Considering the interdisciplinary and transboundary nature of
HABSs, a regional perspective of HABs is needed with greater
sharing of information and approaches, and standardizing
where possible

Partnerships and collaborations with communities and
iIndustries are needed to sustain and expand HAB monitoring
programs and importantly to ensure the science can help
mitigate HAB impacts




Presenters and participants of the event
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3-1. Scientific sessions organized and conducted

Activity (2): Incubator 6, focused on “Establishing Decision-support tools for Eutrophication and
Harmful Algal Blooms (EUHABs) Management” at the 2"d UN Ocean Decade Regional Conference &
11t WESTPAC Scientific Symposium

Timeframe

Outputs & Outcomes: The session, co-convened by Eko Siswanto (Japan Project this term start year:
Agency for Marine-Earth Science and Technology, Japan), Aletta T. Yniguez 2021
(University of the Philippines, Philippines/ GlobalHAB, I0C WESTPAC-HAB

and IPHAB), Anukul Buranapratheprat (Burapha University, Thailand), Jing

Zhang (University of Toyama, Japan), Jutarak Luang-on (Japan Agency for

Marine-Earth Science and Technology, Japan), and Liu Qian (Ocean University

of China, China), featured 14 talks and attracted over 50 participants.

Discussions centered on the use of remote-sensing and modeling tools for

HABs and eutrophication, addressing satellite data limitations, the potential of

drone platforms for monitoring, and tuning locally developed marine ecosystem

models for managing nutrient loads.




Outputs of Scientific Session and recommendations

Key outputs of the session
included an enhanced
understanding of available tools
for addressing EUHAB issues,
Improved communication among
scientists and policymakers, and
the establishment of new ideas
for collaboration and data
sharing. Participants emphasized
the need for integrating various
monitoring approaches to
address regional EUHAB
problems effectively and
suggested future research
collaborations to develop a more
robust regional monitoring
system.”
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3-1. Scientific sessions organized and conducted

Activity (3): WESTPAC HAB Session conducted at ICHA 2023 in Hiroshima, Japan,
5-10 November 2023

Outputs & Outcomes: Emerging issues shared, i.e., new species and its first social damage to fisheries in
Hokkaido, Japan reported; Collaborative effort to respond to the incident among national, local government
officers and academics and regional cooperation among WESTPAC HAB members shared among WESTAC
and international scientists and practitioners
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WESTPAC

3-2. Regional/National trainings for capacity development organized/conducted

Activity 1: UM and IOCAS Joint seminar on

Mitigation of HABs
16-19 August 2023

s

\Webinar on HAB Mitigation

[ V) | THE SPEAKERS «

Prof. Or Zh iming Yu
Assoc. Prof. Or Isaac Y. Yuan

iy
@ 19 August 2023 » 14:30 - 16:30

or more infarmation: 'w..rc:'
IN_ERHEE’YBEITI '\:(1[)'\3 H'Hi'\rﬂ?ﬂ EAP‘Dr Lim Po Teen) o MID(O&E;SF'.W_H

+6016 8126110 (Dr. Hil Kieng Soon)

Unversiey of sty

Joint Symposium and Seminars on Mitigation of Harmful
Algal Blooms (HABs)

We are pleased to announce that experts from the Institute of Oceanology, Chinese
Academy of Science (IOCAS), Prof. Zhiming Yu and his research team will be in Malaysia
as part of the effort to strengthen research collaboration among HAB researchers in the
region.

A joint symposium and two seminars will be organized during the visit.

The joint symposium between |0CAS and I0ES will be held in Bachok Marine Research
Station (BMRS), the Institute of Ocean and Earth Sciences, University of Malaya, Bachok,
Kelantan.

Tentative program for Joint Symposium:

Venue: EMRS Seminar Room, BMRS, IOES, UM, Bachok, Kelantan
Date: 16th August 2023

Time: 1000 - 1700

The in-person seminar will be held in the Institute of Ocean and Earth Sciences (I0ES),
University of Malaya, Kuala Lumpur, and followed by an online webinar jointly organized

with WESTPAC HAB program. The seat is limited for the in-person meeting at I0ES, UM.

Tentative program for in-person seminar:

Venue: Anggerik Meeting Room, Institute of Advanced Studies Building (1AS Building), UM,

Kuala Lumpur
Date: 18th August 2023
Time: 1430-1730

Tentative program for webinar:
Venue: M3 TEAMs

Date: 19th August 2023

Time: 1430 - 1630

Prof Yu and his team will share their success story using modified clays to mitigate the
occurrence of algal blooms in China. A dialogue session will be arranged with
stakehalders from agquacultures industries and relevant authorities at the end of the

Activity 2: National seminar on Seafood safety organized by Ministry
of Health Malaysia- Food safety and quality program.

Outputs & Outcomes: more than 200 staffs from the related agerf€igs
participated in the event to learn about seafood safety related to algal

origin seafood poisoning. This is a follow-up event after the shellfish

poisoning event in a shellfish farming area without known record of

algal blooms in Malaysia.

PROGRAM KESELAMATAN DAN KUALITI MAKANAN
(FOOD SAFETY AND QUALITY PROGRAMME)

KEMENTERIAN KESIHATAN MALAYSIA 'f’m‘\:
(MINISTRY OF HEALTH MALAYSIA) Tl 60388850707 W3 2;'
ARAS 4, MENARA PRISMA E-mail ; fsq-division@moh.gov.my
NO. 26, JALAN PERSIARAN PERDANA hittp://fsg.moh.gov.my

PRESINT 3, 62675 PUTRAJAYA
WILAYAH PERSEKUTUAN PUTRAJAYA

Ruj. Kami:  KKM.600-1/3/154 Jid.3 (| )
Tarikh @ BOApril 2024

Professor Madya Dr. Lim Po Teen u I T T Ty T e po—
Bachok Marine Research Station
Institute of Ocean and Earth Science
Universiti Malaya
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Malaysia.
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Activity3: The international training program on prevention, control, and mitigation of Harmful Algal Blooms

December 1-11, 2024; Guangxi, China

Advisory Committee

Donald Anderson

Professor, former Chairman of Ad Hoc Group of Experts on HABs, IOC
Aileen Tan Shau Hwai

Professor. Vice Chatrman of UNESCO-IOC-WestPAC

The International Training Program on Prevention, Pichai Sonchaeng

Control, and Mitigation of Harmful Algal Blooms . . o .
- - Professor of Burapha University, Former Vice Mimister, Office of the Prime

Minister, Government of Thailand
Programme BOOk Eduardo Yong Motta
Chair of CEDECIPEC, Former Minister of the Health Ministry of Peru
Keith Davidson
Professor and Vice President of Scottish Association for Marine Science
Delu Pan
Academician, Second Institute of Oceanography, MNR
Xingwei Jiang
Academician, National Satellite Ocean Application Service
51 Zhang
Academician, South China Sea Institute of Oceanology, CAS
Yuzao Qi

I-11 December 2024 Professor, Jinan University

Guangxi, China

Mingjiang Zhou
Professor, Institute of Oceanology, CAS

International Steering Committee

Prof. Zhinung Yu (Chair)

Institute of Oceanclogy, CAS

Prof. Lim Po Teen (Co-Chair)

Vice President, International Society for the Study of Harmful Alzae (IS5HA)
Prof. Mark Wells

The Umiversity of Mane Member of PICES Marme Envirommental Quality
Section-Harmful Algal Blooms

Prof. Kazumi Wakita

Tokai Unrersity /TOC-WestPAC HAB

Prof. Aletta Ynizuez

Unrrersity of the Plulippines TOC-WastPAC HAB

Prof. Nguyen Negoe Lam

Institute of Oceanceraphy, Viemam Acadenny of Sciences’' [PHAB
Prof. Zainal Arifin

Wational Ressarch and Imovation Agency{BEIN)

Prof. Songhui Lv

Jinan Uhuversity UNESCO-I0C-GEOHAB

Prof. Aufeng L

Ocean Unrersity of China UNESCO-I0C-GlobalHAB

Prof. Xiaoyong Sha

Marme Dhsaster Mingation Center, MME.

Prof. Hufeng Gu

Second Institute of Oeeanography, MNE

Prof. Rencheng Yu

Institute of Oceanclogy, CAS

Dr. Pengbin Wang

International Umon for Conservation of Nahre
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Activity 4.

An international workshop to conduct comparative
study on global change and variation trends of
harmful algal blooms in the East and West coasts of
the Pacific was hosted Dr. Ai Feng Li, Ocean
University of China from 22-26 October 2024 in
Qingdao China.

Activity 5.

A scientific session with the title “alleviating the
impact of emerging HABs to coastal ecosystems and
seafood safety for a sustainable and healthy ocean”
was conducted from 14-17 January 2025. The
session was co-convene by Drs. Po Teen Lim, Hai
Feng Gu and Chui Pin Leaw. Dr. Mitsunori Iwataki is
the invited speaker of the session.

Miesifi ™

XMAS

HAB session at Xiamen Simpo-
sium on Marine Environmental
Sciences (XMAS) 2025

The Xiamen Symposium on Marine En-
vironmental Sciences [XMAS) was first
initiated by State Key Laboratory of
Marine Environmental Science, Xiamen
University (MEL) in 2014 to promote
interdisciplinary studies in marine en-
vironmental science. Since then, it has
grown to become one of the largest con-
ferences in marine science in Asia.

The upcoming XMAS 2025 will take
place in Xiamen, China, from Janu-
ary 14-17, 2025. During this event, a
session on Harmful Algal Blooms will
be hosted: Alleviating the Impact
of Emerging Harmful Algal Blooms
(HABs) to Coastal Ecosystems and
Seafood Safety for o Sustainable and
Healthy Ocean

Conveners: Po Teen Lim, Hatleng Gu, Xi-
aolong Yu, Chui Pin Leaw

This session welcomes studies on
emerging HAB events, including re-
search on microalgae and macrophytes
harmful events in the Asian Pacific re-
gion and beyond. Topics of interest in-
clude:
1. Dynamics of HABs, from molecular to
ecological aspects, including trans-

boundary events.

Pt

. Knowledge gaps on the physiologi-
cal and molecular responses of HAB
species from tropical to temperate
regions.

3. Early warning systems of HABs using

novel technologies.

4. Development of monitoring (auto-

mated and in-situ) and mitigation

(maodified clays and other) technolo-

gies to minimize the impacts of HABs

to mariculture.

2025 Xiamen Symposium on Marine Environmental Sciences

January 14-17, 2025

5. Trends and emerging HAB events
(species, occurrence, and frequency)
of regional importance under chang-
ing climate conditions.

Presentations related to international
collaborations and joint research ef-
torts in addressing the expanding HAB
issues in the region are also welcomed

Details of the session can be found on
the XMAS 2025 website: https://xmas

aconf.org/all_session_proposal

Contact:
Prof Chu Pin Leaw, cpleaw@um.edu.my




An example of regional collaborative activity to address emerging issues:
Ciguatera Fish Poisoning in Indonesia

Application of artificial
substrate in toxic
dinoflagellates Analysis in
Seribu Islands to mitigate
Ciguatera Fish
Poisoning in Indonesia

Project for Indonesian fiscal year of 2023 — 2024

Implementing standardized artificial substrate to sample and collect
data on benthic ciguateric species composition = part of attempts to
standardize the sampling methods for any future national CFP
monitoring program

Funded by Universitas Indonesia (Ul) in collaboration with National
Research and Innovation Agency (BRIN) and Universiti Putra Malaysia

Study site: Seribu Island, Jakarta
Slide courtesy by: Arief Rachman, Riani Widiarti, Hikmah Thoha, Muawanah



WESTPAC unesco @*‘

4. Problems encountered & recommended actions e

||||||||||||

Problems encountered
* Lack of funding support for training workshop and networking activities;

* Lack of involvement of other stakeholders (government agencies, NGO) due to limited
financial resources

* Lack of data in database hampered the effort to understand long term changes of HABs
events in all member states (especially due to climate changes)

* Challenges in data sharing due to existing and outdated policy

Actions

e promote data submission to IOC HAEDAT and OBIS by member states

* Promote data sharing through national focal points based on the International convention of Biological
Diversity and its protocols

* Put effort to expand networks among social scientists and different stakeholders in respective countries
* Actively engaging involvement of active young HAB scientist in the program
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5. Strategic considerations/thoughts for future
development

“Identify emerging HABs issues among countries through communication among steering committee
(SC) meeting regularly, depending on funding situation

“Plan and organize at least one capacity building activity at national or regional level

“Promote collaboration with scientists, government and non-governmental organization and
industries

"Exchange and sharing of up-to-date information on emerging HABs sciences in the WESTPAC
region

“Constant communication with other HAB related international organizations and society (e.g.
GlobalHAB, IOC-FAO-IPHAB, PICES S-HAB, ISSHA, EastHAB)

“Provide technical assistances to address emerging HAB issues upon request
“Actively engaging involvement of active young HAB scientist in the program
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for the period of 2025-2026 and beyond
Plan Funding Required

Program Activities Objectives Expected outputs/outcomes Date and place |0C Other Sources (|.e.. GBI | IR
national or international)
1.Steering meeting Update the status of HAB identified national/regional HAB 2025 (online), 20,000 USD 10,000 USD (Univ.
information in the region training 2026 (online), Tokyo, Univ. Malaya,
and identify emerging HABs | courses, identified emerging HAB 2027 Tokai Univ., etc.)
issue to address issues
2.Strengthening Join other HABSs related Up-to-date information and cutting- 2025-2027 No cost
collaboration with various | meetings at least one time | edge technique and science on HABs
stakeholders and other each by April 2027. shared among countries in the region;
HAB related networks Promote collaboration with | Emerging issues and needs on HABS
(EASTHAB, GlobalHAB, social scientists, national of the countries in the WESTPAC
IOCIPHAB, PICES S- and local government region disseminated to other HAB
HAB, etc.) officers and related international societies.
fishermen/aquaculturists. At least 2 social scientists in
WESTPAC countries delivered
HAB . . o :
presentations in the scientific meetings.
3.Capacity building One capacity building 3 early-career ocean scientists in 2025-2027 No cost In kind (Univ. Tokyo,
activity every year WESTPAC countries delivered Univ. Malaya, Univ.
conducted in line with UN presentations in the capacity building Philippines, etc.)

Decade of Ocean Science | activities by April 2027.
for Sustainable
Development. Possible
themes are: i) emerging
issues on HABs in
countries, ii) novel
technique for early warning,
iii) monitoring, mitigation
and management, etc.
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