
Development of 
Lagrangian applications of Ocean BIG Data

Sung Yong Kim 
Environmental Fluid Mechanics Lab.,
Dept. of Mechanical Engineering, KAIST
syongkim@kaist.ac.kr; http://efml.kaist.ac.kr

Marouane Temimi 
Dept. of Civil Infrastructure and 
Environmental Engineering, 
Khalifa University 40TB for ROK

5K TB for Globe

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

	Development of �Lagrangian applications of Ocean BIG Data
	Slide Number 2
	My background
	Observations and analysis of geophysical fluids
	Remote sensing – High-frequency radars 
	Ocean sensing and BIG data
	Lagrangian vs. Eulerian viewpoints
	Where the Japan tsunami trash was heading?
	Needs in UAE: Monitoring oil spills in the Arabian Gulf 
	Needs in UAE: Monitoring oil spills in the Arabian Gulf 
	Collaboration plans (2019)
	Collaboration plans (2019)
	Data-derived model (particle trajectory)
	San Diego shoreline �water quality sampling
	Lagrangian particle track model
	Exposure map (2D PDF)
	Hyperion Discharge
	Oil spill experiment
	Oil spill experiment with surface drifters
	Slide Number 21
	San Francisco oil spill
	Tracking of the wrecked Stella Daisy (Est.): Initial condition
	Tracking of the wrecked Stella Daisy (Est.): �Search and rescue mission 
	Lagrangian sensing and tracking applications
	Convergent areas for food foraging
	Optimal path planning of unmanned underwater vehicle using Lagrangian applications
	Potential outcomes
	Backup slides
	Interpretations of van Gough’s Starry Night
	Kinetic energy (KE) spectra and fluxes
	Study domain and observations (1/2)  
	Study domain and observations (2/2) 
	KE spectra of submesoscale surface currents (1yr-avg.)
	Averaged KE fluxes and anisotropy
	Spectra of submesoscale surface CHLs (2/2)
	Scaled (KE) spectra of surface currents and CHLs
	Slide Number 38
	Submesoscale processes
	Submesoscale processes
	How can we count sth in the length scale?
	Surface gravity wave observations
	Slide Number 43
	Slide Number 44
	How can we identify a system?
	How can we identify a system?
	Isotropic ocean responses
	Linearized (momentum) equations – isotropic case
	Statistical linear relationship
	Wind transfer function and response function
	Combined vector currents & type of HFRs
	HFR-derived surface currents off the U.S. West Coast
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Spatial scales - Mesoscale
	Spatial scales - Submesoscale
	Submesoscale processes
	How can we count sth in the length scale?
	Renewable energy resources
	Slide Number 62
	Slide Number 63
	Summary
	Slide Number 65
	Boundary layer flows: Numerical simulations
	Remote sensing – Geostationary Ocean Color Imagery
	Submesoscale process studies
	On-going research topics
	Slide Number 70
	Slide Number 71
	Eddy detection on HFR surface currents
	Spatial scales - Submesoscale
	Boundary layer flows: Remote sensing
	Classic ways to study ocean physics
	Slide Number 76
	Solvay conference 1927
	Solvay conference 1927 – two physicists
	Solvay conference 1927 – two physicists
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83



