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Motivation

A ECMWHFplans Hor. resolution upgrade:; 5km (2020 and 2.5 km (2025
A Deepconvection becomegyradually more resolved at suchhigh resolutions:

A Estimatehor. resolution beyond which IFScould eventually be run without a
deepconvection parametrization

But simulations/Data storage/Processingat high resolutions are extremely
costly on current computer systems

|deal prototype : IFSAqua PlanetScaling
A with full physicsbut excludes land effects

A reducesthe computational cost by reducing the scaledifference between the
synoptic and convection regimes
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Scaling: external parameters

Horizontal length scale: L
Lisreducedby a factor r ; by reducingtheE a r tadisbyr
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Depth scale H
H isreducedby afactor r ; by increasingthe gravity by r |
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Timescale: U Y9
Uis reduced by afactor r n Dy Increasingthe rotation rate m of the

planetby r
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Scaling : charcteristicnumbers
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La Ratio of the rotational force to the buoyancyforce

RossbyRadiusof Deformation Ly : Scaleat which there isanequalinertial and gravity waveresponse
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Convective scale vs synoptic scale
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RossbyRadiusof Deformation L;: Scaleat which there is
anequalinertial and gravity waveresponse

A Convectivescale(L<<Ly): Tendencytoward hydrostatic
balancewith gravity the dominant restoring force for
perturbations

A Synoptic scale(L >> Ly):Tendencytoward geostrophic
balancewith the Coriolis force the dominant restoring
force for perturbations
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Scale difference reduction

The basic idea is to reduce the gap between the convective and
synoptic scalesThis canbe achievedby reducing the synoptic scale,
therefore bringing it closerto the convective scale,or by increasing
the convective scale

Shrink the scale of the synoptic regime

Smaller Earth with accelerated rotation/buoyancy forcing/
microphysics

Stretch the scale of the convective regime

DeepAtmosphere Smallergravity
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Obs.
Setup RR: ?Pcpz.é e
SST distribution w. n. f. spec. OLR ( )

Balanced initial state
4-member ens. (1lyear)

Deep convection/T159 (125km; Wavenumber frequency

diagrams of the outgoing
longwave radiation.
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Or=9, =8 & ;=1

b Full Aqua planet

b Full Aqua planet
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Reduced AguaPlanet

No physics scaling Split ITCZ & Shift ML Storm tracks too fapoleward
Distorted Kelvin waves
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Or=9, =04=3

SPSA
V Adjusts the buoyancy,
forcing (BL +rad.)
time-scale
consistently with the
advection time-scale
via gravity scaling
V Requires
Microphysics scaling
Rescalingof internal
constantswith
absolute values

Scaleseparationon SPSA- scaleseparationon the full planet
Smallscaleversion of the climate on the full planet




