
Integrated Marine Physical Coastal Ocean 
Observing Laboratory (IMCOOL)

Sung Yong Kim

Division of Ocean Systems Engineering
School of Mechanical, Aerospace & Systems Engineering 

Korea Advanced Institute of Science and Technology (KAIST) 



IMCOOL @ KAIST

• Prof. Sung Yong Kim (김성용)

• Education
• Ph.D. in Oceanography, Scripps Institution of 

Oceanography (SIO)/UC San Diego (2009) 

• B.S. in Naval Architecture and Ocean Engineering,
Seoul National University (1999)

• Research Interests
• Coastal oceanography and environmental hydrodynamic models 

(ROMS, MITgcm, Delft3d)

• Ocean sensing using acoustic and electromagnetic sensors

• Ocean big data analysis and mining

• Air-sea and air-sea-land interactions

• Mesoscale and submesoscale eddies

• Lab:  http://imcool.kaist.ac.kr

• Email: syongkim@kaist.ac.kr

http://imcool.kaist.ac.kr/
mailto:syongkim@kaist.ac.kr


Research themes

• Coastal Circulation Study

• Ocean Sensing

• Ocean Big Data

• Air-sea-land Interactions



Coastal Circulation Study

• Coastal oceanography

• Bio-physical interactions (Red tide, 
Jelly fish)

• Numerical simulations (ROMS, 
MITgcm, Delft3d)

• Extreme events and disaster (oil 
spill, tsunami, garbage patch)



Ocean Sensing

• Instrument development and fab

• Using acoustic/electromagnetic sensors

• Data QA/QC

• Field observations

• Integrated Coastal Ocean Observing System



Ocean Big Data

• Mining and integration of ocean 
big data

• Data-driven forecast model

• Climate index development



Air-sea-land Interactions

• Submesoscale front and eddies

• Internal waves

• Oceanic energy budget



Collaboration

• Domestic
• Government-funded research institutions and major 

national universities in Korea

• Major heavy industries

• Foreign institutions, universities, and industries
• Scripps Institution of Oceanography

• Oregon State University

• MIT/Woods Hole Oceanographic Institution

• University of Hawaii

• DTU (Technical University of Denmark)

• British Petroleum



Awards & Research Spotlights

• Young Frontier Research Scientists Award,
The Korean Academy of Science and 
Technology (한국과학기술한림원)| 2013

• AGU EOS Research Spotlight | 2011 2013

• AGU Editors' Highlight | 2011

http://www.kast.or.kr/html/en_intro_kast.php
http://imcool.kaist.ac.kr/docs/2011EO210009.pdf
http://imcool.kaist.ac.kr/docs/eost2013EO480011.pdf
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2169-9291/homepage/mapping_u.s._west_coast_surface_circulation.htm


Benefits

• Oversea conferences 

• Field observations

• Passion

• Basic knowledge on 
computing languages 
(MATLAB, R, Python) 
and platforms (linux, 
Windows, Mac)

Preferred skills



Available Positions @ IMCOOL

• Master/Ph.D. graduate students
• Tuition waiver; Dormitory in campus & stipend

• Visit http://admission.kaist.ac.kr/web/intl for more details

• Postdoctoral Fellows

• Undergraduate-/MS-degree Researchers

• Undergraduate Research Program (URP)

• Point of Contracts
• Prof. Sung Yong Kim syongkim@kaist.ac.kr

• Secretary Eun Yeh Park imcool.kaist@gmail.com

http://admission.kaist.ac.kr/web/intl
mailto:syongkim@kaist.ac.kr
mailto:imcool.kaist@gmail.com


Primary classes

• Data analysis for ocean science and engineering

• Applied mathematics for ocean science and 
engineering

• Advanced wave mechanics

• Underwater acoustics

• Wave physics


