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How coarse can ocean
resolution be?

AHow do you choose the appropriate
ocean resolution for your particular
application?

AWhat compromises are you making with
your choice of ocean resolution?
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A Coherent vortices, radius of about 50-100 km

A Generated by baroclinic and barotropic
Instabllities

A ~215,000 eddies with 4 weeks or longer lifetime
over 20 years (Chelton et al., 2011)

me———_— A They are everywhere in the ocean!




Resolution to resolve Rossby radius
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Space-time characteristic
il Of ocean processes
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Spanning the eddy regime
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Parameterising eddies
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http://www.sciencedirect.com/science/article/pii/S1463500310001253
http://www.sciencedirect.com/science/article/pii/S1463500310001253
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e function of resolution
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Backscatter parameterisations

Lower Layer
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Jansen et al., 2015
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Temperature drifts
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Eddies in heat budgets
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AEddy parameterisations do approximately the right thing

ADrifts are residual of large cancellations!
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Eddies transport heat upwards
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Mean advection role
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Equatorial currents
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Ocean model resolution will have little impact
on El Nino once Kelvin and Rossby waves

resolved Guilyardi et al., 2004
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Role of Tropical Instability
Waves
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Heating by TIWs ~75% greater at high
resolution during La
bias and enhanced asymmetry in ENSO
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Key features of the global
ocean circulation
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Great ocean conveyor belt
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Gulf Stream and Kuroshio
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Speed model abs Guif Stream region
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Improved winter blocking at
e eddy permitting resolution
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Resolution affects the mean
state
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Resolution changes heat
transport
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Agulhas current Is |mportant
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Overflows need resolutlon
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Overflows
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Topographic control at overflows
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AMOC across resolutions
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A Temperature [ C]

Importance of resolution for
ocean heat uptake
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Linked to large-scale circulation differences which change
redistribution of heat (cf Banks and Gregory, 2006)
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Heat uptake related to AMOC
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Antarctic Circumpolar Current
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Eddy response

Met Ofﬁce a) Wind stress experiments b) Diapycnal diffusivity experiments
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Eddy saturation means
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Response of low resolution models could be
compromised unless parameterisations can
account for this
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Does the atmosphere care
about the ocean resolution?
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Impact of eddy-atmosphere
Interaction
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Interaction of eddies with the atmosphere

Impacts on the ocean circulation
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What about vertical
resolution?
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Vertical resolution to resolve
the diurnal cycle

(d)
J0M

Impacts include
large-scale
warming of SST
and enhanced
seasonality in
Tropics

Bernie et al., 2008




