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Advisor of Wei-Ru Chen obtained a student innovative research award funded by MOST.
Academic award for excellence in research at National Sun Yat-sen University.
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RESEARCH INTEREST

My research interests are focused on marine carbon cycle, especially on carbon sequestration
in oceans and their mechanisms affecting marine carbon sequestration causing by natural events
(dust storms, typhoons, ocean acidification, global warming). Additionally, I work on
biogeochemical responses of internal waves and mesoscale eddies on chlorophyll-a variation and
biological carbon pump in the euphotic zone, the twilight zone and the deep ocean via seagoing
observations and satellite images. Furthermore, I also work on impacts of ocean acidification on
survival rate, growth rate, calcification, nutrition composition of crustaceans mainly on tiger shrimp,
white shrimp, crabs and spiny lobsters. In addition, achieving carbon neutrality through oceanic blue

carbon and macroalgae cultivation is one of the key research topics in my career.

RESEARCH HIGHLIGHTS

1. Assessing CO:2 sources and sinks in and around Taiwan: Implication for achieving regional
carbon neutrality by 2050

Taiwan has pledged to achieve net-zero carbon emissions by 2050, but the current extent

of carbon sinks in Taiwan remains unclear. Subsequently, we suggest potential strategies to
reduce CO: emissions and propose carbon dioxide removal methods (CDRs). The natural carbon
sinks by forests, sediments, and oceans in and around Taiwan are approximately 21.5, 42.1, and
96.8 Mt-CO2 y !, respectively, which is significantly less than Taiwan's CO2 emissions (280
Mt-CO; y—1). Taiwan must consider decarbonization strategies like using electric vehicles,
renewable energy, and hydrogen energy by formulating enabling policies. Besides more precisely
assessing both terrestrial and marine carbon sinks, Taiwan should develop novel CDRs such as
bioenergy with carbon capture and storage, afforestation, reforestation, biochar, seaweed

cultivation, and ocean alkalinity enhancement, to reach carbon neutrality by 2050.
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Reference: Hung et al., 2024.
Oceanic carbon sequestration in seas around Taiwan

We conducted hundreds of research cruises and deployed numerous floating sediment
traps in the seas around Taiwan over a decade to understand the export of carbon flux driven by
marine primary producers. Additionally, my research concluded that typhoons, storms, internal
waves, and mesoscale eddies significantly affect carbon export. Within the exclusive economic
zone in Taiwan (EEZ), the carbon sequestration in the East China Sea, the northern South China
Sea, and the western North Pacific Ocean was 49.3+14.9, 19.9+4.5, and 26.4+7.8 Mt-CO, yr’!,
respectively. The carbon export flux increased approximately 1.7 to 3 times after typhoon periods,
2 to 3 times during extreme weather events, 3 to 5 times in mesoscale eddy areas, and 2 times
after internal waves.
Reference: Hsieh et al., 2023. Hung et al., 2009. Hung et al., 2010. Hung and Gong, 2011. Shih

etal., 2015.
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