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Goal:

1) To develop a scheme to evaluate the dynamics of
biodiversity of phytoplankton/zooplankton in Kuroshio-
affected habitats.

2) To develop a new planktonic ecosystem model
using a closure approach



Specific Objectives:

To characterize biodiversity dynamics in
Kuroshio-affected habitats using a novel
approach that combines numerical models with
field observations obtained with advanced
sensing technologies.



Joint Environmental Data Integration System:
JEDI System

http://www?2.kaiyodai.ac.jp/~hide/JEDI/index.html



Observations



Oshima Coastal Environmental data Acquisition
Network System ( )



______sensor | Object | Samplerate

Physical
CT sensor Temperature, Salinity 1 Hz
T-string Temperature 1Hz
ADCP Current 60 sec
ADV Turbulence 8 Hz
PAR sensor PAR 1 Hz

Pressure sensor Pressure, Wave height 1 Hz

Biological
CPICS Plankton image 4 Hz
Chlorophyll/Turbidity sensor  Chlorophyll, Turbidity 1 Hz

Hydrophone Mammal Stream
Chemical

SUNA Nitrate 5 min
DO sensor DO 0.2 Hz
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CPICS take particle images living or non-living and save it as ROI (Region Of Interest) image

automatically.



~ 3in-focus copepods taken with
‘ CPICS imaging/stem.
, l (Continuous Plankton Imaging-‘.’,"_
s and Classification System)
FOV: 11 x ;I.me
WD: 15 cm

Resolutiorvum



Three copepods withaellow
Region of Interest (R@I) pixels
_extracted in real-time by FPGA
(frame programmable gate array)
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Models



Observed data: Internal waves

Thermistor chain data






Numerical Model

Model: SUNTANS (Fringer et al., 2006)
Grid: Unstructured grid. The maximum Ax = 50 km near the boundary and
the minimum Ax = 100 m near the coast of Izu- Oshima Island.
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Forcing: Barotropic tidal forcing using 4 main tidal constituents
(S2, M2, K1, O1)

Initial condition: Data from World Ocean Atlas.
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Oscillation of waves

Low Frequency High
Diurnal tides Inertial Semi-diurnal Buoyancy
frequency tides Frequency
1/24 cph 1/20 cph 1/12 cph

Separated numerical simulations using diurnal and
semidiurnal frequencies with constant tidal elevations.

1. Run with K1 tides 2. Run with M2 tides
c=7.3%X107°rad/s oc=1.4X10%rad/s
a=0.5m a=0.5m

Submitted to Journal of Physical Oceanography



SUNTANS Results: K1 forcing

21 degrees 1sothermal displacement
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SUNTANS Results: M2 forcing

21 degrees 1sothermal displacement
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