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Report for the year 2025 and future activities

SOLAS Taiwan
compiled by: Hon-Kit Lui

This report has two parts:

- Part 1: reporting of activities in the period of January 2025 - Feb/Mar 2026
- Part 2: reporting on planned activities for 2026 and 2027.

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 Core Themes or Cross-Cutting Themes.

Core Theme 1. Greenhouse gases and the oceans;

Core Theme 2: Air-sea interfaces and fluxes of mass and energy;

Core Theme 3: Atmospheric deposition and ocean biogeochemistry;

Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;

Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;

Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems,

Indian Ocean, polar oceans and sea ice);

Cross-Cutting Theme: Climate intervention;

Cross-Cutting Theme: Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or
region 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. ?

PART 1 - Activities from January 2025 to Feb/Mar 2026

1. Scientific highlight

As part of the international Joint Global Ocean Flux Study (JGOFS), the South-East Asia Time-series
Study (SEATS) program was established in 1998 to investigate seawater carbonate chemistry
dynamics in the northern South China Sea and air—sea CO;, fluxes at the surface. Although the original
JGOFS program ended in 2003, the SEATS observations have continued through the efforts of
individual oceanographers and research institutes, making SEATS one of the longest-running ocean
time-series stations in the western Pacific marginal seas. The sustained observations have provided




valuable datasets for understanding ocean carbon cycling and climate-driven changes in the South
China Sea.

Based on the SEATS dataset collected from 1997 to 2024, this study presents the first observational
evidence of decadal natural ocean alkalinity enhancement in the South China Sea. Ocean total alkalinity
(TA) is a key regulator of the marine carbonate system and controls the ocean’s capacity to absorb
atmospheric carbon dioxide (CO.). While ocean alkalinity enhancement has recently gained attention
as a potential negative-emission strategy, long-term field observations of natural alkalinity increase
remain scarce.

The results show that TA in the northern South China Sea increased at a rate of 0.56 umol kg 1 yr1
over the past 26 years. Relative to the effects of rising atmospheric CO,, this TA enhancement
increased seawater CO uptake capacity by 28% and reduced seawater pH decline by 14%, indicating
a significant strengthening of the ocean carbon sink and buffering capacity against ocean acidification.
This study provides one of the first long-term observational evidence of natural ocean alkalinity
enhancement in an open marginal sea and suggests that ocean alkalinity enhancement could be a
viable long-term strategy for large-scale ocean carbon removal.
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Figure: Rates of changes of carbonate parameters at South—-East Asia Time-series Study station

between 1997 and 2024. Pink bars show the expected rates assuming air—-sea CO2 equilibrium, green
bars show the observations, light blue bars refer to changes due to the increased TA. Black circles are
the results of summing up the influences by the increased TA and atmospheric pCO2. The error bars
show + one standard deviation

Citation: H.K. Lui. (2025) Observation of decadal natural ocean alkalinity enhancement in the South
China Sea, Geophysical Research Letters, 52(17), 52, e2025GL117872.

2. Activities/main accomplishments in 2025 (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).

The Taiwan-UK University Consortium held its second conference at the University of Edinburgh, UK,
on 22-24 October 2025, focusing on two key themes: net-zero emissions and English language
education. The net-zero emissions theme primarily addressed green energy and net-zero solutions,
with ocean alkalinisation considered as part of broader negative-emissions approaches. Member
universities include the University of Edinburgh, the University of the West of Scotland, Newcastle
University, the University of Liverpool, National Taiwan University, National Taiwan Normal University,
National Tsing Hua University, and National Sun Yat-sen University. To support these themes, the
Taiwan Ministry of Education provides funding for collaborative academic projects aimed at
strengthening exchanges and partnerships between Taiwan and the UK.

A three-year National Science and Technology Council-funded project, Sailing to the Blue Sea (2022—
2025), held its final-year review meeting. One of its main themes is coastal and ocean blue carbon.
Future work directions related to blue carbon and the use of Al in researchbeyond the project period
were also discussed and confirmed.

3. Publications in 2025 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.
Ali, S. et al., 2025. Carbon sequestration in mangrove ecosystems: Sources, transportation pathways,

influencing factors, and its role in the carbon budget. Earth-Science Reviews, 269: 105184.

Chien, F.C. and Chiu, Y.C., 2025. Factors leading to the high frequency of western North Pacific
tropical cyclones in late autumn 2024. Geoscience Letters, 12(1):37.

Chou, W.C. et al., 2025. Contrasting CO, Dynamics in seagrass meadows between organic carbon
(OC)-rich reef and OC-poor terrestrial sediments: Implications for enhanced alkalinity production.
Geophysical Research Letters, 52(4): e2024GL112373.

Chung, C.Y. and Ho, S.L., 2025. Sedimentary U37K ~ in the South China Sea reflects mean sea

surface temperatures despitesubstantial winter monsoon-driven alkenone flux variability. Geophysical
Research Letters, 52(18):e2025GL117936.

Hsiao, S.C., Wu, H.L., Fu, H.S. and Chen, W.B., 2025. Accelerated ocean acidification (1985-2022)
threatens tropical coral reefs and highlights biogeochemical refugia for marine conservation. Journal
of Sea Research, 207:102612.

Huang, S.Y., Lin, W.J., Lee, L.H. and Lin, H.J., 2025. Community metabolism and greenhouse gas
emissions in abandoned tropical salt pans. Estuarine Coastal and Shelf Science, 321:109327.

Jan, S. et al., 2025. Turbulence and eddy regional exchange in the western North Pacific: joint
oceanic and atmospheric experiment using R/V New Ocean Researcher 1. Terrestrial Atmospheric
and Oceanic Sciences, 36(1):29.

Kao, K.J. et al., 2025. Net Community Production Variability in Response to Changing Upwelling
Intensity Before and After a Typhoon in the Southern East China Sea. Journal of Geophysical
Research-Oceans, 130(8): e2025JC022770.

Lin, J.Y., Wang, C.C. and Zheng, Z.W., 2025a. Self-enhancement of cold disasters in the Taiwan
Strait: the role of transient air-sea interactions. Geomatics Natural Hazards & Risk, 16(1):2598664.

Lin, Y.F. et al., 2025b. Evolving El Nifio Patterns and Their Potential to Transform California Market
Squid (Doryteuthis opalescens) Fishing Environment. Journal of Geophysical Research-Oceans,
130(5):e2024JC021951.




Lu, K.J. et al., 2025. Dual-cycle CO; fixation enhances growth and lipid synthesis in Arabidopsis
thaliana. Science, 389(6765):eadp3528.

Lui, H.K., 2025. Observation of Decadal Natural Ocean Alkalinity Enhancement in the South China
Sea. Geophysical Research Letters, 52(17):e2025GL117872.

Malugao, M.D., Jan, S., Chang, M.H., Ho, T.Y. and Yang, Y.J., 2025. Connection of central South
China Sea current variability with tropical Rossby waves in the western North Pacific. Progress in
Oceanography, 235:103481.

Pun, I.F., Lin, Il and Wu, C.C., 2025. Suppression of marine heatwave activity by tropical cyclone-
induced upper ocean cooling. Science Advances, 11(46):eadw8070.

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20257 If yes, who? How did you engage?

PART 2 - Planned activities for 2026 and 2027

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

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
The third Taiwan-UK University Consortium conference is scheduled to take place in Taiwan in

2026. Net-zero emissions and English language education remain as the core themes.

3. Funded national and international projects/activities underway.

The Taiwan Ministry of Education continues to provide funding to support Taiwan—UK collaborations.
In 2026, the Ministry will provide up to NTD 500,000 per project (maximum of four projects) in the
theme of green energy and net-zero solutions.

The second phase of the three-year National Science and Technology Council-funded project Sailing
to the Blue Sea (2026—-2029) has been launched. The application of Al in ocean research is a key
theme of this phase.

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




5. Engagements with other international projects, organisations, programmes, etc.
International projects of the Taiwan-UK University Consortium were proposed. Continually
collaborations between UK and Taiwan are expected.
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