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THE KUROSHIO CURRENT

A onua e NG - | Kuroshio Paradox (saito 2019)
4 A Abundant biodiversity despite its oligotrophic
surface waters

Fishing industry, local weather, major carbon dioxide sink
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STUDY REGION: TOKARA STRAI

Kuroshio — topography interaction

Strong turbulent mixing
> ~ enhanced FNOs,
O(1-10) mmol N m day!

Formation of submesoscale structures

subsurface eddies: SUBMESOSCALE COHERENT VORTICES SCV

~ lateral advective transport

SCV: long lifetime and move far from their origin with water mass in their core ~ (McWilliams, 1985)
South China Sea SCV (Zhang etal. 2022) / Kuroshio-Oyashio Extension (Zhu et al. 2024)

OBJECTIVE:

Examine the occurrence (seasonality) and advective transport of nutrients associated with subsurface submesoscale
coherent vortices (SCVs)

Extra: To evaluate the potential in capturing SCVs from in-situ observations




DATA & METHODS

Data Integration & Analysis System

 Data Integration & Analysis System |
MOVE/MRI.COM-JPN

v' Dataset from 2008 ~ 2019

Horizontal grid of 1/33° % 1/50° (~2 km)
Vertical turbulent mixing - General
Length Scale (GLS) parameterization

v Includes eight major tidal constituents

€&’ CROCO

Coastal and Regional Ocean COmmunity model

Simulations In-situ observations

Transects on:

« Jan 3rd, 2025

Latitude [°N]

O Monthly climatological wind from
the Comprehensive Ocean - \.
Atmosphere Data Set (COADS) ety

O K-Profile-Parameterization (KPP)

O Horizontal resolution ~700m grid
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DATA & METHODS

DETECTION & TRACKING OF EDDIES - 200m
depth

Okubo-Weiss parameter OW = -5x 1019 (smoothed
over 3.5km)
Relative vorticity: cyclonic — anticyclonic

During tracking, an eddy/SCV is defined if it lasts
more than 3 days (MOVE/MRI.COM) or 20h
(CROCO)
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Examine THE OCCURRENCE and advective transport associated with SCV's MOVE/MRI.COM-JPN

Horizontal resolution ~2km grid
Long—term variation of eddies at subsurface layers - OW = -5x1010

Climatology (2008-2019) of occurrence (#count) |
Anticyclonic ~59% SUBSURFACE EDDIES (SCVs) — 200m
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15% of all eddies along japanese coast
« Although subsurface eddies are less in number
(#surface=3x#subsurface), their importance rely on how they can carry
nutrient-rich waters



Examine THE OCCURRENCE and advective transport associated with SCV's MOVE/MRI.COM-JPN

304
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Examine THE OCCURRENCE and advective transport associated with SCV's

6’ CROCO

Coastal and Regional Ocean COmmunity model

Occurrence (#count) of SCVs at subsurface layers (180 - 220m depth) Bloonell reselubion ~fl Fhg
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Q3: Examine THE OCCURRENCE and advective transport associated with SCV's

6’ CROCO

Coastal and Regional Ocean COmmunity model

Horizontal resolution ~700m grid

Occurrence (#count) of SCVs at subsurface layers (180 - 220m depth)
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Q3: Examine the occurrence and ADVECTIVE TRANSPORT associated with SCV's

6’ CROCO

Coastal and Regional Ocean COmmunity model

: : : Horizontal resolution ~700m grid
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Q3: Examine the occurrence and ADVECTIVE TRANSPORT associated with SCV's

6’ CROCO

Coastal and Regional Ocean COmmunity model

PASSIVE TRACERS

e Initial and boundary conditions: derived from nitrate distribution of the
ecosystem model, BioEBUS in the parent grid, interpolated onto the
nested child grids

« Tracer evolve passively without any biogeochemical sources or sinks



Q3: Examine the occurrence and ADVECTIVE TRANSPORT associated with SCV's

Avg tracer:

257

NO TIDE ?|

PV [x10°8]

0.57

-0.5

Avg tracer:

2.5+

TIDE

6’ CROCO

Coastal and Regional Ocean COmmunity model

« Values remain similar from the start (first Shours)
to end (last 8hours) of the eddy

« Tracers injected under tide scenario are higher

Kuroshio —island topography interaction

‘ SCV formation:

Although tidal flows may inhibit them but
enhance tracer injection when SCV's do form

‘ nutrient-rich subsurface
waters entrained within

SCVs and are advected

downstream




EXTRA: Potential for capturing SCV's from in-situ observations

January 3rd, 2025
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CONCLUSIONS -

Examine the occurrence and Kuroshio

advective transport of nutrients S
. . variation
associated with SCV's

small islands
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