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Report for the year 2023 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 2023 - Feb/Mar 2024
- Part 2: reporting on planned activities for 2024 and 2025.

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 2023 to Feb/Mar 2024

1. Scientific highlight

The wind-driven meridional overturning circulation between the tropical and subtropical oceans is critical
for regulating temperature in the Pacific Ocean and globally. Strengthening of the circulation helps
reducing global surface temperature. The equatorward low-latitude western boundary current is a
critical component of the meridional circulation cell in the Pacific. It is also a major source of water mass
for the Equatorial Undercurrent. Yet, long-term observations of its transport are scarce. To fill this gap,
this study uses a 94-year coral record from the Solomon Sea. The authors demonstrated that the




15N/14N ratio recorded by Porites spp. corals in the western tropical South Pacific is sensitive to the
exchanges of water masses driven by the western boundary transport. The isotopic records suggest
that the South Pacific western boundary current has strengthened in the past century and may have
contributed to the reported strengthening of the Equatorial Undercurrent. Additionally, the 15N/14N
record shows decadal solid variability, indicative of weaker equatorial Pacific upwelling and stronger
western boundary transport when the eastern equatorial Pacific is in the warm stage of the Pacific
Decadal Oscillation. The results also indicate that the isotopic records of coral have the potential to
constrain the low-latitude western boundary current transport in the Solomon Sea.
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Figure: Schematic representation of the atmospheric and oceanic processes for different large-scale
climate conditions that affect low-latitude western boundary current (LLWBC) transport. a) The
subtropical-tropical cells (STCs, blue arrows), Walker circulation (black arrows), Hadley circulation
(orange arrows), and the LLWBC in the South Pacific (red arrow) are coupled processes. Green
shadings represent the amount of nutrient upwelled and remaining at the surface of the central equator
Pacific (CEP) and eastern equatorial Pacific (EEP). b) The positive phase of the Pacific Decadal
Oscillation (PDO) is associated with a weaker Walker circulation, reduced equatorial winds and
accompanied by weaker oceanic overturning circulation, flattened thermocline tilt, and weaker upwelling
in the CEP and EEP. If not accompanied by changes in the subtropics, the weaker trade winds generate
negative wind stress curl in the South Pacific, strengthening the LLWBC by Sverdrup transport. c)
Schematic representation of projected changes associated with anthropogenic warming.

Citation: Chen, W. H., Ren, H., Chiang, J. C., Wang, Y. L., Cai-Li, R. Y., Chen, Y. C,, ... & Wang, X. T.
(2023). Increased tropical South Pacific western boundary current transport over the past century.
Nature Geoscience, 590-596

2. Activities/main accomplishments in 2023 (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 Ocean Acidification, Deoxygenation and Freshening Research Center has submitted a multi-year
proposal to the Ministry of Education. The proposal aims to gain the understanding of the influences of
the increased atmospheric CO2 and seawater warming on ocean acidification, deoxygenation, coastal
water freshening, and the marine ecosystems in the marginal seas around Taiwan.




In response to the 2050 Net-Zero mission, different organizations have successively hosted relevant
meetings or conferences to discuss the possibility of using blue carbon as one of the carbon credits.
Artificial wetlands, seagrass and algae farming, and ocean alkalinization have been widely discussed
and considered.

3. Publications in 2023 (only PUBLISHED articles) and if any, weblinks to models, datasets,
products, etc.
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China Sea. Water, 15(1): 98.
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in Marine Science, 10 :1076991.
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the western Pacific. Atmospheric Chemistry and Physics, 24(2), 1041-1058.
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Ocean acidification increases inorganic carbon over organic carbon in shrimp's exoskeleton. Marine
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Wu, H.Y., Hsieh, C.C., and Ho, T.Y. (2023). Trace metal dissolution kinetics of East Asian size-
fractionated aerosols in seawater: The effect of a model siderophore. Marine Chemistry, 254: 104277.

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20237 If yes, who? How did you engage?




PART 2 - Planned activities for 2024 and 2025

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

In response to the 2050 Net-Zero mission, extra funds are provided by the government to develop
certain strategies and technologies, as well as research in both the green and blue carbons.
Additional efforts and collaborations within the discipline are expected to participate in the Core
Theme 1 of the SOLAS: Greenhouse gases and the oceans.

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).
The Fisheries Agency of the Ministry of Agriculture, the National Academy of Marine Research, the

Taiwan Ocean Union, and other organizations initiated workshops related to blue carbon and
carbon credit several times in 2023. Several related integrated projects are running. It is expected
that similar conferences or workshops will be initiated by the mentioned units in 2024.

3. Funded national and international projects/activities underway.

Several multi-year integrated projects related to Core Themes 1 and 2, funded by the National
Science and Technology Council and the Fisheries Agency of the Ministry of Agriculture, are running.
Cores of the projects are to understand the carbon and energy flows between the atmosphere and
the ocean, and how the processes can be enhanced artificially to meet the need of reducing
greenhouse gases from the atmosphere.

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

Several multi-year integrated projects related to Core Themes 1 and 2 have been running. The
National Science and Technology Council and the Fisheries Agency of the Ministry of Agriculture are
the main funders. The National Academy of Marine Research would be a potential funder.
Collaborations within the discipline are strong in Taiwan. Further international collaboration would be
made between some South Asia counties. Research topics would be focused on carbon flux and
algae farming.

5. Engagements with other international projects, organisations, programmes, etc.
In 2023, exchange visits were made with the University of Delaware and Hokkaido University.
Further collaborates and works will be discussed and proposed.
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