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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 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 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-CO₂ per year, respectively, totalling 160.4 Mt-CO₂ annually. This is 

significantly lower than Taiwan’s current CO₂ emissions of 280 Mt-CO₂ per year. Even with projected 

reductions from renewable energy (13.6–46.3 Mt-CO₂) and electric vehicles (5.7 Mt-CO₂), an annual 
CO₂ gap of 112–142 Mt-CO₂ is expected by 2050. 
 

CO₂ 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 CO₂ 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. 

 

 
Figure: Factors contributed to sources or sinks of CO2 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.  
Chen, C.A., Hsu, H.H., Liang, H.C., Chen, Y.L., Chiu, P.G. and Tu, C.Y., 2024a. Impacts of local 

and remote SST warming on summer circulation changes in the Western North Pacific. Journal of 

Climate, 37(20): 5253-5269. 

Chen, C.C., Hsieh, C.h., Cheng, Y.H., Huang, W.J., Chou, W.C., Shiah, F.K., Gong, G.C. and 

Chen, T.Y., 2024b. Effect of a tropical cyclone on the pelagic ecosystem of a continental shelf. 

Limnology and Oceanography, 69(12): 2975-2990. 

Fan, L.F., Kang, E.C., Natividad, M.B., Hung, C.C., Shih, Y.Y., Huang, W.J. and Chou, W.C., 2024. 

The Role of Benthic TA and DIC Fluxes on Carbon Sequestration in Seagrass Meadows of 

Dongsha Island. Journal of Marine Science and Engineering, 12(11). 

Guan, S.D. et al., 2024. Ocean internal tides suppress tropical cyclones in the South China Sea. 

Nature Communications, 15(1). 

Hsieh, C.C. and Ho, T.Y., 2024. Contribution of anthropogenic and lithogenic aerosol Fe in the East 

China Sea. Journal of Geophysical Research-Oceans, 129(12). 

Hu, H.M. et al., 2024. Sustained North Atlantic warming drove anomalously intense MIS 11c 

interglacial. Nature Communications, 15(1): 5933. 

Hung, C.C., Hsieh, H.H., Chou, W.C., Liu, E.C., Chow, C.H., Chang, Y., Lee, T.M., Santschi, P.H., 

Ranatunga, R.R.M.K.P., Bacosa, H.P. and Shih, Y.-Y., 2024. Assessing CO2 sources and sinks in 

and around Taiwan: Implication for achieving regional carbon neutrality by 2050. Marine Pollution 

Bulletin, 206: 116664. 



Hwang, Y.T., Xie, S.P., Chen, P.J., Tseng, H.Y. and Deser, C., 2024. Contribution of anthropogenic 

aerosols to persistent La Niña-like conditions in the early 21st century. Proceedings of the National 

Academy of Sciences of the United States of America, 121(5). 

Juang, H.M.H., Wu, T.Y., Liu, P.Y.B., Lin, H.Y., Lee, C.T., Kueh, M.T., Fan, J.F., Chen, J.H.R., Lu, 

M.M. and Lin, P.L., 2024. The first operational version of Taiwan Central Weather Bureau's One-

Tier Global Atmosphere-Ocean Coupled Forecast System for seasonal prediction. Weather and 

Forecasting, 39(5): 745-763. 

Ko, C.Y. et al., 2024. Modulations of ocean-atmosphere interactions on squid abundance over 

Southwest Atlantic. Environmental Research, 250. 

Kumar, V., Chu, H.J. and Anand, A., 2024. Impacts of sea surface temperature variability in the 

Indian Ocean on drought conditions over India during ENSO and IOD events. Journal of Marine 

Science and Engineering, 12(1). 

Lan, C.W., Chen, C.A. and Lo, M.H., 2024a. The role of atmospheric stabilities and moisture 

convergence in the enhanced dry season precipitation over land from 1979 to 2021. Journal of 

Climate, 37(9): 2881-2893. 

Lan, Y.Y., Hsu, H.H. and Tseng, W.L., 2024b. Quantifying the impact of SST feedback frequency 

on Madden-Julian oscillation simulations. Geoscientific Model Development, 17(9): 3897-3918. 

Mondal, S., Muller-Karger, F., Ray, A., Ito, S.I., Lee, M.A. and Lu, H.J., 2024. Effects of 

oceanographic conditions on fishery distribution: A case study of chub mackerel (Scomber 

japonicus) in northeastern Taiwan. Marine Environmental Research, 202. 

San, S.C., Tseng, Y.H., Ding, R.Q. and Di Lorenzo, E., 2024. A key role of off-equatorial 

subsurface temperature anomalies in Tropical Pacific Decadal Variability. Npj Climate and 

Atmospheric Science, 7(1). 

Tsao, S.E., Shen, P.Y. and Tseng, C.M., 2024. Seasonal variation of CO2 air-sea flux and effects 

of warming in the Kuroshio Current of the East China Sea. Marine Chemistry, 267. 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2024? 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. 
  

 

Comments 
 

 


