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Report for the year 2024 and future activities

SOLAS China-Taipei
compiled by: Hon-Kit Lui

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 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 hiogeochemical 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 2024 to Feb/Mar 2025

1. Scientific highlight

The Climate Change Response Act of Taiwan took effect on February 15, 2023, underscoring the
urgent need to understand current carbon sources and sinks to achieve net-zero emissions by 2050.
This study provides a timely review of Taiwan’s existing land and ocean carbon sinks, proposes
emission reduction strategies, and evaluates potential carbon dioxide removal (CDR) approaches.




Natural carbon sinks from forests, sediments, and oceans in and around Taiwan are estimated at
21.5, 42.1, and 96.8 Mt-CO, per year, respectively, totalling 160.4 Mt-CO, annually. This is
significantly lower than Taiwan’s current CO, emissions of 280 Mt-CO,, per year. Even with projected
reductions from renewable energy (13.6—-46.3 Mt-CO,) and electric vehicles (5.7 Mt-CO,), an annual
CO, gap of 112-142 Mt-CO, is expected by 2050.

CO, sequestration rates are highest in forests, macroalgae, and coastal blue carbon systems.
However, given the spatial limits on afforestation, expanding macroalgae aquaculture, which has the
highest CO, fixation efficiency, in the coastal ocean offers a promising pathway. Still, its
sequestration potential alone falls short of offsetting the projected emissions gap.

To reach carbon neutrality, Taiwan must therefore pursue additional CDR technologies, while

simultaneously investing in alternative energy sources such as hydrogen, nuclear power, and energy
storage systems to maximize emission reductions.
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Figure: Factors contributed to sources or sinks of COz in Taiwan in 2020 or in 2025 based on
different scenarios.
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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).

The Taiwan-UK University Consortium held its inaugural conference in Taiwan in November 2024,
focusing on two key themes: net-zero emissions and English language education. To foster long-
term collaboration, bilateral international grant programs were launched to support joint initiatives
between institutions from both countries. Ongoing cooperation on these topics is expected among
the founding members: the University of Edinburgh, Newcastle University, University of Liverpool,
University of the West of Scotland, National Taiwan University, National Tsing Hua University,
National Taiwan Normal University, and National Sun Yat-sen University.

In support of Taiwan’s 2050 Net-Zero target, multiple government agencies—including the Ministry
of Agriculture, Ministry of Environment, Fisheries Agency, and the National Academy of Marine
Research under the Ocean Affairs Council—have organized a series of workshops and
conferences on enhancing carbon sink capacity. Topics under active discussion include the
potential of artificial wetlands, seagrass and algae cultivation, and ocean alkalinization as viable
carbon sequestration strategies.

In addition, several ocean science summer schools/camps related to the SOLAS program have
already been held. These summer schools were individually organized by institutions such as
National Taiwan University, National Sun Yat-sen University, and National Taiwan Ocean
University. For instance, the Aerosol Science Research Center at National Sun Yat-sen University,
hosted its summer school from July 9 to 13, 2024 with a framework “Aerosols—Land—Ocean—
Human-Air, ALOHA”.

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.
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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?

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.).

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

Kingdom, with net-zero emissions and English language education remaining as core themes. The
aforementioned summer schools are also expected to become annual events, fostering sustained
public engagement with science.




3. Funded national and international projects/activities underway.

Several multi-year integrated projects related to Core Themes 1 and 2 are currently underway,
funded by the National Science and Technology Council and the Fisheries Agency of the Ministry
of Agriculture.

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

The Ministry of Education is providing funding to establish a leading ocean research center, with
Taiwan SOLAS actively contributing to the proposal development. The center will focus on the
interactions among coastal oceans, the atmosphere, and climate change, emphasizing the carbon
cycle, blue carbon, and biogeochemical processes.

To support Taiwan’s 2050 Net-Zero goal, the Ministry of Agriculture, Ministry of Environment,
Fisheries Agency, and the National Academy of Marine Research under the Ocean Affairs Council
are anticipated to fund projects aligned with Core Theme 1 of the SOLAS.

Future international collaborations are planned with the UK and select South Asian countries.

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

International projects between the founding members of the Taiwan-UK University Consortium
were proposed. International collaborations based on funded projects are expected.
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