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< SUMMARY >

The objective of this project is to develop near real-time tracking system for
marine pollutants such as floating algae and oil spill, by jointly exploiting
ocean satellite data and ocean current model. This study aims to explore

Purpose beyond the past exercises that only focuses on individual events, by trying
to provide continuous tracking and forecasting information for the pollutants
through the automated web-based pollutant tracking system.

O Developing satellite-model connecting technique
- Real-time data assimilation technique and satellite-based marine pollutant
tracking system
- Data assimilation with ocean colour, sea surface temperature, salinity
O Developing floating algae tracking system
- Modelling transportation of floating alage and sargassum through
regional ocean current model
- Characterization of floating algae’s transportation and automated linking
contents between satellite-based detection result and the model
O Enhancing model performance
- Validation and improving diffusion model using micro-drifter
constellation
- Improving regional model performance in coastal areas through
consideration of river discharge
O Constructing marine pollutant tracking system
- Automated collection/processing of satellite data and model run
- Web-base service of the tracking results
O Implementation and advancement of current-particle tracking model
- Basic operation of marine pollutant monitoring system in connection
with ocean current model and particle tracking model
- Conduct the behavior prediction model of Sargassum by driving the
current-particle tracking model using the distribution of the initial Sargassum
distribution detected by the satellite
- Added effects of wind, tides and turbulence
O Collect observational data and analysis
- Collection and analysis of seasonal observation data by multiple surface
Development |drifters
results - Diffusion data collection and analysis using fluorescent dyes
- Surface turbulence data collection using paper drifters and temperature
microstructures
O Observation velocity field production using satellite
- Mid-scale velocity field production using GOCI chlorophyll distribution
- East Sea turbulence characterization using high resolution observation
velocity field
O Evaluate the average route of movement of pollutants using reanalysis
data
- HYCOM 25 years re-analysis data collection and analysis
The real-time marine pollutant tracking system allows the government to
Exp'ect§d respond to the pollution events occurring both inside and near the territorial
Contributions
sea, which will greatly mitigate economic loss and damage of Korea.
. disaster
marine . o . ocean current
Keywords ocean satellite | monitoring floating algae
pollutants model
system
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3151 |[EERE .

QCEAN | oscu-asio - mie=-

c E s 11-16 February * Portland, Oregon
N

Qcean Sciences Meeting Session Search

SEARCH TOPICS Detection of diurnal variability of ocean surface kinematics near the Korean Peninsula using

Geostationary Ocean Color Imager (GOCI)|

SEARCH KEYWORDS Jun Choi'. Wonkaok Kim? and Young-Je Fari?. (1)KIOST Korea Institute of Ocean Science and Technology,
Korea Ocean Sateliite Center, Busan, South Korea. (2)KIOST Korea Institute of Ocean Science and
SEARCH DIRECTORY Technology. Korea Ocean Satsllite Center, Ansan, South Korea

Back to REED“JIHQ Temporal (Hours-Days) and Spatial (100s m) Scales of Oceanographic Processes

About the 2016 Ocsan Seiences Meeting

Appendix 2 (St g whi)

OCEANS'18 MTS/IEEE Kobe
Techno-Ocean 2018:
Presenting Author Instructions

Dear Dr. Jun Choi,

FINAL INSTRUCTIONS FOR PRESENTING AUTHORS AND SESSION CHAIRS
Please review and confirm your speaking time(s).

Your paper is scheduled to be presented during this session :

Paper Applications of surface velocity current derived from Geostationary Ocean Color Imager
(GOCI)

Session: Ocean and Space Technology Collaboration 2

Wednesday, May 30, 2018, 8:30

Room: Room 503

You can view the complete technical program and conference details online at this URL:
program.oceans18misieeekobe org/
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89 |Yamayuri Room| 85 [Room 201]

Integrafion of science and policy for sustainahle Seasonal to interannual variations of meso-/submeso-scale

marine eoosystem services processes in the North Pacific

14:40 | Gakushi Ishimuora 14:40 | Hiromichi Uena
Estimating the potentinl of JTapanese fisheries: Spatio=temperal varstion of snticyelonic eddies in the
Upside Biosconomic Analysis western subarctic North Pacific

15:00 | Shang Chen 15:00 [ Kyunglae Lee
Waluation of marine ecosystem services: Experi= An extremely long lived Ulleung Warm Eddy from 2014 10
ences and lessons 201 T (UWE 201 d=1T) inn the southwestern Enst Sex {Japin

Sea)

15:20 | Tana Blinovskain 1520 | Jun Choi
Maritime spacial planning in Russia: Problems and Surface drifier ohservations in the Kores Strail in spring
prospective

15:40 | Xuefeng Li* 15:40 | Erin V. Satterthwaite®
Chinese experiences with the implementation of Effects of seasonal vanation in oceanography on larval
Marine Functional Foning assembiages in the northern Monterey Bay, California

upwelling system

L6 | CaffeeTea Break 16:00 | CoffeeTea Break

16:20 | Franklin B, Schwing 16:20 | Annalisa Braces
Crafting science=based ocean pelicy for sustained ‘The diumal cycling of submesoscale circulations:
coosystem services: Balancing place, people, and A Lagrangian and Eulerian perspective
profits

L&:40 | Kristy Wallmo 16:40 | Sachihiko Hoh
Using choice models lo assess the ¢conomic valus Fine=scale structure and mixing across the front between the
of large marine protected areas off the U.S. west ‘Tsugary Warm and Ovashio Currents in summer along the
coast Sanriku Coast, east of Japan
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PS24B-2861 - Observations of submesoscale
turbulence using geostationary satellite images

w0
A

E Tuesday, 18 February 2020

() 16:00-18:00

@ SDCC - Poster Hall C-D

Abstract

Mear-surface observations of submesoscale circulations play a crucial role in understanding
physical/biclogical processes in the upper open oceans, bul current cbservational platforms such as satelite
altimetry and HR radar have Iimitations in resolution and coverage area, In this work, we introduce a way of
studying submasoscale turbulence over an area of few hundred kilometers using Eulerian velocity
ohservations. Geostationary satelite-based cbservations have extended the spatiotemporal scales down to
suibmesoscales, at which local dispersion, ageostrophic circulation, vertical transport, and physical/biclogical
interaction strongly occur. The movement of Chlorophyll-a distributions taken from the Geostationary Ocean
Color Imager (GOCI) was processed by the method of Particle Image Velocimetry (PIV), from which we
generated a submesoscale-parmitting Eulerian velocity field around the Korean peninsula, The cbservations
in the EastiJapan Sea in April indicated two spectral regimes following k™ and k> at scales larger and
smaller than 50km, respectively. The spectral kink may reprasent a superposition of quasi-geostrophic (GQ)
turbulence and surface quasgeostrophic turbulence in an additive way, indicating a phase of increasing
dominance of a QG flow in April.

Authors
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KIOST Korea Institute of Ccean Science and Technology

Young-Gyu Park
KIOST Karea Institute of Ocean Science and Technalogy

Wonkook Kim
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Characterization of Submesoscale Turbulence
in the East/Japan Sea Using Geostationary
Ocean Color Satellite Images

1 Choi'! |, ¥.G. Park® ||, W. Kim®| | and Y. H. Kim'|

"Oroean Clreulation and Climate Rasearch Center, Korea Institutaof Ocean Selence and Technolagy, Busan, South Korea,
*Deparment of Civl and Emvirenmental Engineenng, Pusan Natomal Universiy, Busan, South Kores

Abstract Submessseale processes are key in understanding physical and biological phenomens near the
surface, but thers remaing a lack of observational evidence over large areas. We wsed hourly images from a
geosta tionary satellite that can resolve variation in surface ocean color over an area of few hundred
kilometers. The temporal variation in the surface chlorophyll a distribution captured by the satellite i mages
wis first used togenerate 8 submesoscale-permitting velocity feld, from which we calculated the turbulence
statistics such as kinetic energy spectra, velocity structu e functions, and energy flux, Application to the
April scenes in the East Japan Sea showed that the kinetic ener gy spectra had a transition scale at 50 km that
sugpested two spectral regimes following k= and k™5, implying the costistence of quasi-geostrophic
turbulence and surface quasi-geostrophic turbulence, The chlorophyll g scalar spectrum sugpgested bao
spectral regimes of £ and £ with a transition at 3 km.

Plain Language Summary The primary question that motivated this work was how to eval uate
near-surface submesoscale (ie., bebween mesoscale and microscale} turbulence in an Eulerian framewark
over an area of a few hundred kilomebers, As this has not been possible with conventiona | observationa|
platforms, we suggested a novel approach using a geostationary satellite that olserved ooean mlor
{Gemstationary Owean Color Imager, specifically in thisstudy) A submesoscale-permi thing velogty Geld was
generated for the East Tapan Sea by processing satellite chlorophyll o observations, which was used o
compute various turbulence statistics, Since the Eulerian observation hasa sufficient number of data points,
we were able to discern different physical properties over a broad area during a short observation period. To
our hest knomaledge, the derivation of submesoscale statistics from the peostationary ocean color images
has not been attempted for such a large area. Our fndings may provide a Hmely and systematic approach for
validating numerical models and evaluating the near-surface submesoscale turbubence that plays an
fmportant robe in smaller-soale physical and hiological processes,

1. Introeduction

Submescale processes (SMs) are the physical processes that occur on spatiotemporal scales between
balanced mesoscale crrrents and three-dimensional microscale eddies. SMs are characterized by Rosshy
and Froude numbers of order unity (McWilliams, 2016; Thomas et al., 2008), indicating that the effects of
inertial force, Corlolis force, and stratification compete to create complex submesoscale flow structures,
They play essential roles in the near-surface variabilities in physical and biological properties; they flatten
the kinetic energy (KE) spedra, prompting local dispersion, and the ageostrophic ciroulation induced by
the SMs results in enhanced vertical transport and restratification that modulate the amount of light and
nutrients available for phytoplankton growth {Boomler et al, 2007; LaCasce, 2008; Mahadevan, 2016;
Molemnaker et al., 2010),

In spite of recent intense efforts, observational evidence for Shs is still too scarce to validate various turbu-
lence thearies, Ohservations of a high-frequency (HF ) radar and shipboard acoustic Doppler qurrent profiler
teave identified & spectral slope subject to the Shs(Callies & Ferrari, 2013; Rocha et al., 2016, Qui etal., 2017;
Yoo et al, 2018). However, they have Umits in that the area coverage of HF radar is typially confined to
nearshore areas, and the shipboard acoustic Doppler current profiler messurements need a large number
of trensects fo overcome the spatial alissing ciused by nonsimultaneous sam plings. Although Lagrangian
drifter experiments have revealed their capability to resolve the SMs (Poje et al, 2014}, the Lagrangian

CHOI ET AL
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