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Report for the year 2024 and future activities

SOLAS Southeast Asia/Malaysia and Indonesia
compiled by: Mohd Talib Latif and Iskhaqg Iskandar

This report has two parts:

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025
- Part 2: reporting on planned activities for 2025 and 2026.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.

1 Greenhouse gases and the oceans;

2 Air-sea interfaces and fluxes of mass and energy;

3 Atmospheric deposition and ocean biogeochemistry;

4 Interconnections between aerosols, clouds, and marine ecosystems;
5 Ocean biogeochemical control on atmospheric chemistry;

Integrated studies of high sensitivity systems;

Environmental impacts of geoengineering;

Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire Southeast
Asia you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?
We would appreciate it if IPO could help the Southeast Asia Regional Panel organise a regional

workshop on SOLAS-related research every two years and help us apply for a research grant that
focuses on research related to sea-atmosphere interaction in Southeast Asia.

The SOLAS International Project Office (IPO) can support my current and future activities by
facilitating international collaborations, particularly in biogeochemical interactions between the
ocean and atmosphere. Connecting with researchers and institutions working on ocean
acidification, air-sea CO, exchange, and carbon cycling in tropical coastal waters would greatly
enhance ongoing studies in Indonesia. Additionally, SOLAS could help integrate Indonesia’s
coastal biogeochemical observations into global ocean monitoring networks, strengthening




international partnerships through IMBeR, and the Indonesia Marine Biogeochemistry Forum
(IMBF).

Technical and capacity-building support would also be highly beneficial, especially through training
on ocean-atmosphere exchange measurement techniques, satellite remote sensing for
biogeochemical studies, and coupled modeling approaches. Such training could also benefit early-
career researchers through IMBF’s capacity-building programs. Moreover, facilitating access to
global ocean-atmosphere datasets, reanalysis products, and model intercomparison studies would
improve assessments of ocean acidification, particulate organic carbon (POC) variability, and air-
sea CO, fluxes in Indonesia.

Beyond research, SOLAS could assist in translating scientific findings into policy
recommendations, particularly for marine sustainability and the blue economy. Engagement with
policymakers and effective science communication, including contributions to SOLAS reports and
international forums, would help bridge the gap between scientific research and decision-making.
Additionally, SOLAS could provide guidance on identifying funding opportunities and developing
proposals for projects focused on air-sea interactions and climate change impacts on
biogeochemical cycling.

PART 1 - Activities from January 2023 to Jan/Feb 2024

1. Scientific highlight

The recurrent microplastic (MP) pollution issue in Southeast Asia has become a significant
challenge with serious repercussions on biodiversity, economy, and public health. Despite
efforts to address the problem, a lack of thorough research on the sources and distribution
in the region impedes effective policymaking and intervention measures. Our detailed
evaluation based on a systematic review of 39 studies on MP pollution in the coastal
environment of Southeast Asia reveals that MPs are prevalent in the region, with
concentrations of up to 238,000 particles L™, >200,000 particles kg™ and 40 particles m™2




dtin the coastal water, sediment and atmosphere, respectively. In addition, our study found
that only a tiny proportion (n = 1) of all MP studies in the coastal environment addressed
the composition of MPs in the atmosphere. Despite the significant abundance of MPs in the
region, comprehensive research on sources and transport has been scarce. These findings
highlight the critical need for more standardised sampling and targeted research on the
sources, distribution, and effect of MPs across Southeast Asia.

From Swamp to Sea: Quantifying Terrestrial Dissolved Organic Carbon in a Tropical Shelf Sea Using
Hydrogen Isotope Ratios

Understanding the fluxes and transformations of terrestrial dissolved organic carbon (tDOC) in marine
systems is critical for assessing carbon cycling and its implications for ocean biogeochemistry. Our
study, published in Organic Geochemistry, applied hydrogen isotope ratios (62H) as a novel approach
to trace tDOC from riverine sources into the tropical shelf waters of Indonesia. This work was made
possible through international collaboration with researchers from Sweden, Canada, and the UK,
fostering knowledge exchange in stable isotope biogeochemistry.

The results highlighted distinct seasonal and spatial patterns in tDOC contributions, revealing that
terrestrial organic matter export to coastal waters varies significantly with hydrodynamic conditions.
Our findings provide essential insights into the biogeochemical fate of tDOC, which has implications for
regional carbon budgets and coastal ecosystem resilience. This study would not have been possible
without SOLAS, as it aligns with the program’s focus on ocean-atmosphere interactions and carbon
cycling, emphasizing the need for multidisciplinary and international approaches.

References:

Wahyudi, A. J., Kaushal, N., Gudasz, C., & Martin, P. (2024). From swamp to sea: Quantifying terrestrial
dissolved organic carbon in a tropical shelf sea using hydrogen isotope ratios. Organic Geochemistry,
196, 104851. https://doi.org/10.1016/).ORGGEOCHEM.2024.104851

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

e The team from Malaysia, Thailand and Vietham has started working together on research
related to microplastics under the Asia Pacific Network - Global Change Research grant
(APN) entitled: “Project « CRRP2023-03MY-Mohd Hanif entitled “Establishing a pilot
network for microplastic monitoring and analysis in the coastal environment of Southeast
Asia”. Dr Norfazrin Mohd Hanif is leading this project. https://www.apn-
gcr.org/project/establishing-a-pilot-network-for-microplastic-monitoring-and-analysis-in-the-
coastal-environment-of-southeast-asia/

e A Malaysian team led by Mohd Talib Latif hosted the iCACGP-IGAC Conference in Kuala
Lumpur in September 2024. Several SOLAS SSC members and researchers also attended
the conference.

e Our team member from Malaysia has been appointed as a steering committee member for
the IPCC’s lead author steering committee for the Short-lived Climate Forces (SCLF)
methodology report.

Activities/main accomplishments in Indonesia

Research & Publications:
e Investigated the behavior of particulate trace metals in marine systems.
e Assessed the organic carbon pool in the ocean and its potential for natural and artificial
carbon sequestration.



https://doi.org/10.1016/J.ORGGEOCHEM.2024.104851
https://www.apn-gcr.org/project/establishing-a-pilot-network-for-microplastic-monitoring-and-analysis-in-the-coastal-environment-of-southeast-asia/
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e Explored the spatial variability of aragonite saturation state (Qarag) in Indonesian coastal
waters, relevant to ocean acidification.
e Developed time-series forecasting models for particulate organic carbon (POC) on the Sunda
Shelf.
e Conducted a systematic review on electrochemiluminescence systems for metal-ion detection
in marine environments.
Field Campaigns & Observations:
e Participated in studies monitoring carbonate chemistry and biogeochemical parameters in
Indonesian coastal waters.
e Engaged in data collection efforts for coastal carbon cycling, including DOC and POC
variability.
Workshops & Conferences:
e Organized and contributed to workshops on marine biogeochemistry and ocean acidification,
particularly in Southeast Asia.
e Presented research findings in international conferences related to SOLAS themes.
Capacity Building & Collaboration:
e Strengthened international collaborations, particularly in biogeochemical cycling and stable
isotope research.
e Engaged with early-career researchers and students through mentoring programs.
Policy & Stakeholder Engagement:
e Contributed to discussions on blue carbon and ocean health indicators in Indonesia.
e Provided scientific input for national and regional assessments of ocean acidification and
eutrophication.

The Fujiwhara effect on ocean biophysical variables in the southeastern tropical Indian
Ocean region

A rare event known as Fujiwhara effect occurred in the southeastern tropical Indian Ocean (SETIO)
when tropical cyclones (TCs) Seroja and Odette were co-existed, interacted each other, and merged
into one TC in April 2021. When the distance between TCs is less than 900 km, they will start to
circulate around one another and may eventually merge, with the stronger TC absorbing the weaker.
If the two TCs have equal strength, they may either converge into a common center or diverge into
distinct paths.

This research aims to evaluate the response of ocean biophysical variables during the interactions
between TCs Seroja and Odette, which later merged into a more powerful TC, using remote sensing
data. Ekman pumping velocities were calculated to assess the upwelling and downwelling
processes. The development of TCs to their merging resulted in a decrease in sea surface
temperature (SST) and an increase in surface chlorophyll-a (chl-a) concentration. Ekman pumping
and inertial pumping may act as the principal mechanisms driving the observed negative SST
anomaly and the positive anomaly in chl-a concentration associated with TCs. The distinct core
positions of TC and cold SST alongside chl-a maxima suggest that inertial pumping is the primary
mechanism driving cooling and bloom formation. Conversely, when the TC core, cold SST, and chl-
a maxima are in proximity, the primary process is Ekman pumping. Additional investigation is
required to elucidate the development of ocean vertical structure between TCs and their two
upwelling peaks in the context of the Fujiwhara effect.
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Figure: Map of daily SST anomaly (relative to the 2015-2021 mean) from March 30 to April 13,
2021. Red (black) arrows denote the dominant forcing, which is Ekman pumping (inertial pumping).

3. List SOLAS-related publications published in 2024 (only PUBLISHED articles) and if any,
weblinks to models, datasets, products, etc.

1. Mustaffa, N. I. H., Khairul Anuar, A. N., Zaini, N. S., Mohamed, K. N. & Latif, M. T. 2024.
Distribution of Surface-Active Substances in the Sea Surface Microlayers Off the
Malaysian Peninsula. Marine Pollution Bulletin 206: 116798.
https://doi.org/10.1016/[.marpolbul.2024.116798

2. Lim, K. P., Sun, C., Yusoff, S., Ding, J., Loh, K. H., Li, J. & Lim, P. E. 2024. Abundance of
Microplastics and Its Ecological Risk Assessment in Coral Reef Regions of Peninsular
Malaysia. Marine Pollution Bulletin 209: 117112.
https://doi.org/10.1016/j.scitotenv.2024.178049

3. Hassan, |., Sethupathi, S., Bashir, M. J. K., Munusamy, Y. & Chan, C. W. 2024. A
Systematic Review of Microplastics Occurrence, Characteristics, Identification Techniques
and Removal Methods in ASEAN and Its Future Prospects. Journal of Environmental
Chemical Engineering 12: 112305.https://doi.org/10.1016/j.jece.2024.112305

4. Chenappan, N.K., Ibrahim, Y.S., Anuar, S.T. et al. Quantification and characterization of
airborne microplastics in the coastal area of Terengganu, Malaysia. Environ Monit Assess
196, 242 (2024). https://doi.org/10.1007/s10661-024-12381-z

5. Harmesa, H., Wahyudi, A. J., Wong, K. H., & Ikhsani, I. Y. (2024). The behaviour of
particulate trace metals in marine systems: A review. Marine Environmental Research,
202, 106729. Link

6. Wahyudi, A. J. (2024). Potential of Organic Carbon Pool in the Ocean: Approaches for
Naturally and Artificially Capturing and Retaining Carbon. IOP Conference Series: Earth
and Environmental Science, 1350(1), 012021. Link

7. Harmesa, H., Wahyudi, A. J., Saefumillah, A., & Ivandini, T. A. (2024).
Electrochemiluminescence Systems for Metal-lon Detection: A Systematic Review.
ChemistrySelect, 9(21), e202401544. Link

8. Afdal, Bengen, D. G., Wahyudi, A. J., Rastina, Prayitno, H. B., Hamzah, F., & Koropitan, A.
F. (2024). Spatial variability of aragonite saturation state (Qarag) in Indonesian coastal
waters. Marine Environmental Research, 195, 106377. Link

9. Wahyudi, A. J., Kaushal, N., Gudasz, C., & Martin, P. (2024). From swamp to sea:
Quantifying terrestrial dissolved organic carbon in a tropical shelf sea using hydrogen
isotope ratios. Organic Geochemistry, 196, 104851. Link
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10. Wahyudi, A. J., & Febriani, F. (2024). Time-Series Forecasting of Particulate Organic
Carbon on the Sunda Shelf: Comparative Performance of the SARIMA and SARIMAX
Models. Regional Studies in Marine Science, 30, 103863. Link

11. Wahyudi, A. J. (2024). Signifikansi Siklus Biogeokimia Karbon Laut Bagi Sistem Biosfer
dan Pembangunan Ekonomi Biru Indonesia. BRIN Press. Link

12. R.Y. Setiawan et al. 2024. The Fujiwhara effect on ocean biophysical variables in the
southeastern tropical Indian Ocean region, Journal of Marine Systems, 245.
https://doi.org/10.1016/j.jmarsys.2024.103990

4. Did you engage any stakeholders/societal partners/external research users in order to co

produce knowledge in 20247 If yes, who? How did you engage?

We engaged the Asia Pacific Network for Global Change Research (APN-GCR) and applied for a
research grant to monitor air quality using satellites and determine microplastics in the atmosphere
near the coastal environment (under review for the second phase).

We also work with the International Global Atmospheric Chemistry—IGAC. The team from
Malaysia organised iCACGP-IGAC 2024 Conference in Kuala Lumpur

Policy and Governance: Engaged with Indonesia’s Ministry of Marine Affairs and Fisheries to
discuss biogeochemical monitoring and blue economy strategies.

Research Collaborations: Partnered with international institutions on marine biogeochemistry,
including stable isotope studies and carbon cycle assessments. Furthermore, we also engage in
Indonesia Marine Biogeochemistry Forum (IMBF) and Integrated Marine Biosphere Research
(IMBeR). Link

Public Engagement & Media: Contributed to public discussions and outreach activities on ocean
acidification and marine carbon cycling, enhancing societal awareness.

PART 2 - Planned activities for 2025 and 2026

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

Microplastic samples will be collected in selected Southeast Asian countries (Malaysia, Thailand,
and Vietnam) and sent to Waseda University in Japan for microplastic analysis.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

Every six-month webinar from an expert in Southeast Asia.

Indonesia Marine Biogeochemistry Forum (IMBF) Monthly Webinar Series

e Themes: Marine biogeochemistry, ocean carbon cycles, nutrient dynamics, ocean
acidification, and blue economy

e Audience: Early Career Ocean Professionals (ECOP), researchers, policymakers

e Impact: Enhancing knowledge sharing and regional collaboration

IMBF Capacity-Building Programs for Early Career Ocean Professionals (ECOP)

Training Areas:
e Data analysis and modeling for ocean biogeochemistry
e Remote sensing applications in marine science



https://doi.org/10.1016/J.RSMA.2024.103863
https://penerbit.brin.go.id/others/catalog/book/1258
https://doi.org/10.1016/j.jmarsys.2024.103990
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e Writing and publishing scientific papers in high-impact journals
Timeline: Quarterly training sessions throughout 2025

ISOI Scientific Meetings and Ocean Research Policy Engagements

Focus Areas:
Strengthening Indonesia’s ocean observing network
Advancing marine biogeochemistry research in national policy
Ocean acidification and eutrophication monitoring strategies

Planned Events:
National Oceanology Symposium (2025)
Policy dialogue with Indonesia’s Ministry of Marine Affairs and Fisheries (2025)

IMBeR Regional Engagements
Participation in IMBeR’s Conferences and Science Meetings
Collaboration in transdisciplinary research on biogeochemical cycling and ocean sustainability

3. Funded national and international projects/activities underway.

e APN Project among researchers in Asian Monsoon Region countries on monitoring air
quality using satellite images.

¢ Ocean Acidification and Eutrophication Observing Systems in Indonesian Coastal Waters -
funded by National Research and Innovation Agency
Scope:
Developing an integrated coastal ocean observing system for tracking carbonate chemistry
and nutrient fluxes

¢ Indonesia Ocean Research Agenda (Agenda Riset Samudra) - seek for funding
Scope:
Establishing research priorities in oceanography
Enhancing Indonesia’s role in global ocean observation networks

e Stable Isotope Applications for Tracing Marine Carbon Fluxes - funded by Singapore’s
Ministry of Education (bilateral collaboration)
Scope:
Understanding terrestrial-marine carbon interactions and their implications for ocean
biogeochemistry

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

e SCOR group ocean-related study in Southeast Asia.
e Proposal for Expanding Indonesia’s Ocean Observing Capacity

Funding Agency: Potential submission to BRIN, IMBeR-associated programs, and
international ocean research funding bodies

Timeline: Proposal development in 2025, implementation in 2026—-2028

5. Engagements with other international projects, organisations, programmes, etc.

We are working together with researchers in related fields including the International Global for
Atmospheric Chemistry (IGAC)

IMBeR (Integrated Marine Biosphere Research)
e Active participation in IMBeR’s scientific initiatives on biogeochemical cycles
e Contributing to international discussions on ocean sustainability and ecosystem resilience




Indonesia Marine Biogeochemistry Forum (IMBF)

e Leading national and regional collaborations in marine biogeochemistry

e Organizing capacity-building programs and knowledge-sharing webinars
Ikatan Sarjana Oseanologi Indonesia (ISOI)

e Supporting ocean research agenda development in Indonesia

e Engaging policymakers to integrate marine biogeochemistry into national research priorities
Agenda Riset Samudra (Ocean Research Agenda, 2025—onwards)

e Contributing to the formulation of Indonesia’s long-term marine research priorities

e Aligning national efforts with global ocean observing networks

Comments




