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Updates to OSCAR
Progress with windlriven
upper ocean mixed layer
currents.

Ocean Surface Currents
AnalysesRealtime(OSCAR) is &
satellite-derived global surface
currentproduct providedn
nearreal time based on
geostrophy Ekman dynamics,
and thermalwind

Using ERA/I and NCEP winds
right now
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NEW version of OSCARDAILY

A New version getting close

A Daily OSCAR, ¥4 degree grid, separate geostrophic:dniireh components, full
currents

A Metadatac Davida 2 N2 Ik 1&€t in the meeting
A Spent some ti[ng with JessiElusmarat PO.DAAC in f\pril settipg up rpe:[agata,
LIN OUAOSad 0¢CKAaAa Aa Y2Z2Nb AywadfhéeadeRis U K|
6 pages long at 10pt font.)
A Final OSCAfRote: this version will have a D@ind interim OSCAR
A Climate OSCAR?
A Largedata sets: will be producing dafijes
A Tly SFraaxteé NBO2NR ¢KI G RFEGIF &a2dz2NOSa 4.
A Hostedat the PO DAAC, httppgbdaac.jpl.nasa.géPhasingout the NOAA site.
A Plotting functionality at ESR
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Wind Driven Ocean Mixed Layer (OML) Research with OSCAR

A A hierarchy of increased complexity to the widdven component of OSCAR
A Vertically varying eddy viscosity K(z)
A d/dt + either Rayleigh damping or K(z) e
A PWP ‘ | ‘ | | — pere
A KPP

£ 04-

A For the purposes of surface currents,
damped slab performs best so far at Ocean Niolld! | 1T | ,
Station Papa 0 s0 100 150 e 200 250 300 350

A Captures amplitude and phase more os : os

reliably - -
A Vertically uniform $ oMAMWMNW : O&MMMAWWI\

A Much to be learned from the vertical
momentum transfer as is varies between days doye
models still

0.2+
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Vertical Dependence: Benefits @fopplerSCATor OML research

A Damped slab promising so far, as a very simple model, but there is no vertical
dependence. Top surface measurements, such as BopplerSCATWill really help
with validating models.

A Sample model output for currents averaged over the top 3Gm=0m.
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Implied damping, regional variation

A Map of implied spatial distribution of eddy viscosity, based on drifisrs
models

Implied K for constant K
v, s
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Nonlinear terms. Interactions between eddies and wirdliven motions

A OSCAR: desire as simple model as possible to generate surface currents

A Have been adding in timéependence, but still keeping geostrophic motions
separate fromwind-driven motions

A Do we need to include interaction terms?

A Investigation withJeffrey Early at NWRA
A QG @2mped Slab Model

A SSH for backgroundesoscaleeddies (QG)

A Wind for damped slab inertial oscillations in the top surface mixed layer
A Interaction term between the 2
A

Short storyGeostrophiceddiesevolve independent of the inertial
motions. Inertiaimotions couple to the (relatively) slowly varying
geostrophic background
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QG Damped Slab 2.5 Layer Model

rigid lid

A

Mixed Layer (ML) | I Hi=50m ¢;=10""

Thermocline Layer (1'L)) | Hz =800 m gp = 1077g

The Abyss 2
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Interactions between eddies and windriven motions

A Convergences and divergences in the upper layer due to the coupling terms

A Inertial ringing in the upper layer floats

A Winds horizontally uniform
Upper Layer Height

Lower.Layer Floats

)14



Interactions between eddies and windriven motions

A Blackline =the straight damped slab model.
A Colored lines the individual drifterspectra (low frequency component=the

eddies)
A ALLthe variability at higher frequencies is due to the nonlinear feedback on the

upper layer, otherwise it would match the damped slab model exactly
A Note: log plot. Energy spread-20% at inertial, up to +/50% at higher

Drlfter Spectra from the QG+Damped Slab Model
|—Damped Slab Model|—
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Interactions between eddies and windriven motions

A Still preliminary, but interestinthat 20-50% difference in energies due to
nonlinear terms.

A Note: only get frequency shiftingf inertial motions feff = f +zeta/2) if the density
difference between the layers is sufficientlyeakc still looking into this and the
assumptions used.

A Will need to perform some data assimilation techniques/ inverse solutions to
actually implement this for real SSH.
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Next Steps

A Continued investigation of timdependence, explicit vertical variation, and
nonlinear versions of OSCAR, while still continuing to develop OSCARtgady!

A Main next direction lookat level 2 fields
A Started with SSH

A Smaliscale Ekmapumping
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Fisheries Application

MichaelFolkes Salmon Stock Assessment, Cana@iaptFisheries and Oceans
A Fsheryon Fraser sockeye is managed jointly by Canada and$#e PacifiSalmoriTreaty

Sockeye salmon returning from high seas: proportetmrning viaJohnstoneSrait is callecthe Diversion
Rate.FAshmigration is highly influenced by SST andents.

Correlation coefficient betweenOSCAR during July of theearprior to salmon return and diversiarate

Central location of-80%is located where we'd generally expect Fraser sockeye to be one year prior to
return .
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