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Motivation

 Submesoscale processes are physical processes
that comprise between microscale turbulence
and balanced mesoscale circulations.

* We need submesoscale observations

e To parameterize (or validate) submesoscale
and sub-grid circulations in ocean modelings

e To characterize energy transfer and dispersion
characteristics

e However, the observations are scarce.



Observations of submesoscale processes

| Surface drifters
e HF radar
o| Satellite

https://www.marinetechnologynews.com/new
s/carthe-drifter-553428

Yoo and Kim 2018



Surface Drifter experiment

e Released 35 surface drifters in
April 25 ~ at the Korea strait

e 30 CARTHE drifters + 5 KIOST
drifters (5 mins interval)
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Drifter trajectories
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Rotary power spectra
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Drifter traiectaries







Tsushima island beach garbage



Drifter speed

Wind velocity vs. drifter velocity
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Relative dispersion D4

e D%(t) = <[xl — xj]2> x;: locations of particles i and j at time t
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Finite Size Lyapunov Exponent (FSLE)

Using data for first 10 days
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Finite Size Lyapunov Exponent (FSLE)

Using data for 15 days
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Finite Size Lyapunov Exponent (FSLE)

Using data for 20 days
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Velocity 2" order structure function

DI(r) =[(u(x + 1) —u®)) - ]

where n is an order, + is a unit ve
ctor, u is east-west velocity, and r
is a separation vector between t
WO points

Helmholtz decomposition to decom
pose 2" order velocity structure fu

nction to divergent and rotational ¢
omponents (Bu“hler et al. (2014)



Submesoscale observation from ge
ostationary satellite

e Scalar tracers such as SST and Chla have been used to deriv
e the surface current through maximum cross correlation
method (Emery et al. 1986; Zavialov et al. 2002; Yang et al.
2014; Kim et al. 2016; Park et al. 2018).

 We used a similar method called the Particle Image Veloci
metry (PIV) to derive the surface velocity field.
e PIV matlab code (PIV lab, Thielicke and Stamhuis 2014)

e Chl concentration (hourly, 500m resolution) on 4/19 an
d 5/4 is used to determine velocity field.

* Need strong Chl signal and no cloud



Derivation of velocity field - Particle Image Velocimetry (PIV)

e https://www.youtube.com/watch?v=IPpKZx854VQ



https://www.youtube.com/watch?v=IPpKZx854VQ

PIV velocity field (4/19 & 5/4)
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Near-surface current in 4/19/2018
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Near-surface currentin 5/4/2018
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Surface current in the East/Japan sea in 4/5/2011



Summaries

e Submesoscale observations were conducted by drifter
experiment and geostationary satellite in the Korea Str
ait in April

e Strong semidiurnal and diurnal variabilities found in th

e drifter trajectories. Strong temperature gradient was
found along the Korea Strait.

 We found two dispersion stages:
* |In the Jeju strait, strong semidiurnal tidal forcing resulted in
D?~t? and A ~ r1/?
* |n the Korea Strait, stron% mean current with temperature g
radient resulted in D?~t* and A ~ 1Y

e For future works, Lagrangian and Eulerian statistics wil
| be compared.
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