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Introduction

Philippine Straits Dynamics Experiment(PhilEx-ONR)

Panay-Mindoro Strait: a branch of Indonesian Throughflow

Pacific Ocean
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Environmental and instrumental setting

Philippine Straits Dynamics Experiment(PhilEx-ONR)

Mindoro-Panay Strait: a branch of Indonesian Throughflow
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QuikSCAT

Wind stress and curl
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Situated within the strong influence of the Asian monsoon wind



Latitude (°N)

Wind stress and curl
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Low frequency flow
in Panay Strait

* characterize the dominant surface and subsurface flows

* assess the wind contribution on the onset and growth of
cyclonic eddy

* describe the influence of eddy on biology
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Surface flow (HFDR)
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* coastal jet — northward alongshore flow from the coast to the center of the eddy

* eddy — southward return flow from the center of the eddy to the west



. Coastal jet and cyclonic eddy
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along-shore current [cm/s]
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* Where is the Indonesian Throughflow?: ‘%?
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* southwestward Indonesian Throughflow (ITF) is subsurface,
under locally forced northward coastal jet



Onset and growth of cyclonic eddy
High resolution COAMPS wind (9km): mean Feb-Mar 2009

COAMPS Wind
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- Ekman pumping velocity, w_
QuikSCAT vs. COAMPS
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* Surface current and divergence: Feb-Mar 2009

assuming:

* divergence entirely wind-driven

* divergence confined to Ekman/mixed layer Time-averaged divergence
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* Signature of cyclonic eddy
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* Surface current and vorticity: Feb-Mar 2009

Time-averaged vorticity
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* Time series
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* Time integral

Cumulative effect of wind stress curl generates divergence,
permanently lifting the thermocline and increases vorticity
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7-year monthly mean distributions of chlorophyll concentration (mg/m?3) in Sulu Sea
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Conclusions

* Conceptual diagram showing Ekman pumping in the lee of islands

1. wind intensifies between islands

2. wind stress variations form positive wind stress curl in the lee of Panay
3. induces divergent surface currents

4. which in turn uplift thermocline

5. pressure gradient spins-up eddy in geostrophic balance
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* robust mechanism of cumulative wind stress curl to eddy kinetic energy
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Chlorophyll concentration merged 7-day
composite image
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Dynamical analysis of the cyclonic eddy

Surface Vorticity Balance

D(f+¢) _
o H+t¢]6=R

Rate of change of Stretching Residual (noise + wind forcing)
vorticity following (divergence term)
the fluid motion

Wind stress curl forcing

Ccu ]"I T P —1025kgm=, density of seawater
R = H_ - 32m, Ekman depth

" pHg




Snapshots of terms
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