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Research 

Using New Satellites to 
Observe the Seaf loor Topography 

Seaf loor to pography inf luences ocean c irculation, seabed resou rces, and 

b iod ivers ity; it can also be used to in terpret t he evolu ti o n of seaf loor 

st ructures. Satell ite measurements help us understa nd the global seaf loor 

topography. The South China Sea (SCS) is an oceanic area with active satellite 

seaf loor mapping , wh ich is a semi-closed sea w ith complex geolo gical 

structures. The research team led by Professor Chain-Way Hwang of NYCU's 

Department of C ivi l Engineering uti l ized the latest surface water and ocean 

topography (SWOT) satell ite, which uses a synthetic aperture radar altimeter to 

scan SSHs over a 120-km w ide swath along its sub-satellite tracks, to d iscover 

more st ructural features in the South Ch ina Sea f rom space. This research 

used satell ite altimetry technology to d isplay the characteristics of the SCS 

seafloor, maintaining Taiwan's leading position in the field of satellite altimetry 

research and contributing to global earth science research. 

Ocean Exploration and 
Envi ronmental Analys is Technology 

Climate change is having an increasingly detr imental effect on marine ecology 

Associate Professor Gee-Conn Chen of NYCU 's Inst itute of Elect r ical and 

Computer Engineering jo ined an inter-university, interd iscipl inary research 

team for t he " Development and A pp l ication of Ocean Explorat i on and 

Environmental Analysis Technology Under Cl imate Change" project, wh ich 

uses autonomous underwate r veh icles (AUV) and A l technology to conduct 

underwater monitoring and surveys. The team also establ ished a set of Al 

underwater unmanned veh ic les and a charging system that can automatically 

collect , analyze, and record imaging, acoustic and hyd rological data in coral 

reef ecosystems. The resul t s of th is research can be a pp l ied to mar ine 

pollution prevention, ecological and environmental conservation , and promote 

i ndust ry develo pment wh ile also explor ing the legal and et hical issues 

rega rd i ng t he a pp l icati on of Al i n marine science. 
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Social Impact 

Helping Taiwan Develop Coastal 
Disaster Prevention Technology 

The Waisanding Sand Bar is a natural barr ier in the coastal area of Yunlin and 

Ch iayi , which many studies in the past have indicated is gradually shrinking 

each year. Aside f rom impacting the local natural landscape and environment, 

t h is can a lso damage the local f ish farming a nd tourism indust r ies. The 

research team led by Professor Hsien-Kuo Chang of NYCU' s Department of 

Civ i l Engineering was commissioned by t he Nati onal Academy o f Mar ine 

Research t o carry out t h e "Waisand i ng Sand Bar Eros ion P reventi o n 

Technology Development and St rategy Formulati on Plan ." The plan a ims to 

assess the f eas ib i l ity and a ppl icab i l ity of us ing Al sensing tech no log y to 

monitor to pographic changes, and conduct analysis and disc ussions on areas 

and s pecial landforms w ith more dramatic changes on the Waisand ing Sand 

Bar to better understand why those changes occur. The research results w il l 

help the government formulate coastal d isaster prevention strategies, reduce 

the potentia 丨 for d isasters to occur and the loss of coastal land, and ach ieve 

sus ta i nable coasta l devel o pment. 

Seawater Desal ination Technology Exchange 
and Indust ry Connections 

NYCU's Environmental Technology & Smart System Research Center (ETSS) 

is the operating base for Taiwan's "Academy Industry Al liance for Promoting 

Water Pu r if icati on Techno l o gy" and a member of t he " Wa ter Aff a i「 S

Organ ization . " In 2022, the center helped the Water Affa i 「s Organizat io n 

organ ize the "Seawater Desal ination Forum," inv iting experts, scholars, and 

manufacturers of seawater-der ived product s . Professor Ch ih-Pi n Huang, 

d irector of the ETSS, spoke about technology, economic feasibi lity, and future 

appl ications of reusing and add ing value to seawater brine in the forum. The 

forum enhanced seawater desal ination tech nology exchanges, st ra t egic 

cooperation, and industry connect ions between the government , indust ry, and 

academia , t hereby enhanc ing the res i l ience of Taiwan's water s u pply 
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14 LIFE BELOW WATER 

Education & Cultivation 

Cultivating Talents in Hydraul ics 
and Mar ine Engineering 

The teaching and research at NYCU's Department of C iv i l Engineering 

focuses on integrati ng the needs of human l ife and st r ives to ach ieve the 

overall balance of energy, ecology, and environment (EEE). The Hydraulic and 

Marine Engineering Group of th is department provides sol id and far-reaching 

foundational knowledge for students to pursue research or employment in the 

field of hydraulics and marine engineering. Relevant courses offered over the 

past f ive years include: Hydrology, Hydrolic Engineering, Coastal Processes, 

Marine Renewable Energy, Principles of Hydrolic Models, and Open Channel 

Hydraulics. NYCU hopes that the talents trained by the department can further 

the susta inable preservation of the marine environment and resources that 

surround Taiwan , and make substantial contr ibutions to the maintenance of 

our national land and economic development. 

St udent Voluntary Beach Cleanups 

The NYCU ChongDe Young Volun teers st udent club org an izes many 

environmental conservation activ ities such as mountain and beach cleanups 

each year. In 2022, the club organized three environmental cleanup activities, 

v isiting Taoyuan· s Yon gan Fish ing Harbor, Hsinchu's X infeng Hongmao 

Harbor, and Hengshan, Hsinchu. These beach and mountain cleanups foster 

students ' appreciation for the environment and encourage them to value the 

protection of nature and the marine ecosystem, greatly contributing toward the 

sustainable development of the marine ecosystem, climate, and environment 

St ewardship 

Improving Marine Educat ion Literacy 
and Conservat ion Awareness 

► ► ► ► ► ► 

As Taiwan is surrounded by the ocean, al l people shou ld be equipped w ith 

knowledge on marine environments and marine conservation . NYCU invited 

maritime author, Associate Professor Hung-Chi Liao, to give a lecture as part 

of the University's general educat ion curriculum, using a l iterary perspective to 

introduce people to fish ecology and fishing culture , so that people could gain 

a deeper understanding of the d iverse connections between fish and mankind, 

as well as the problems of depleted fish sources and spearf ishing. The NYCU 

L ibrar ies also curated the exh ib ition "The Ocean and NYCU" in 2022 to 

commemorate NYCU's great cont ributions to cult ivating maritime transpo rt 

talents and furthering Taiwan ' s shipping industry. To this day, NYCU continues 

to cul ti vate talent s in mar iti me t ransport t hrough t he " Depart ment of 

Transportat ion and Logistics Management ," elevati ng marine technology to 

protect the coastal and marine areas. Add巾onally, the Community and Peer 

Educati on Cente r of NYCU's Liberal Arts College plans to organ ize f ive 

seminars, field tr ips, and workshops on marine issues in 2023 to fu l ly elevate 

st udents'marine knowledge a nd mar ine conservation awareness. 




