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» parameterization of unresolved scales or filter removing
the waves with no predictive skills

» mostly expressed by linear higher order operators of the
form KV2" (more general approaches based on
non-linear or empirical formulas are less convenient)

s efficient and stable implicit formulation
s Straightforward control and tuning

s coefficient of diffusion K should be reduced with the
Increased model spatial resolution

s only little theoretical or observational foundation




Spectral diffusion
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preserves mean
affected by extension zone (LAM only)
suitable to just spectral fields

difficulty with sloped coordinate
» causes false advection

s In presence of orographic features targets might be
masked




SLHD (since 2003)

» Qrid point space scheme

» hon-linear scheme ~ K(d)V"X

» triggered by flow field deformation

» V7" represented by sL interpolators (r ~ 2-4)
I=(1— K)o+ sl =1a+ & (JBN — 14)

» special care to control orography triggered noise

» local and 3D character

» efficient (for NL diffusion) and stable
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» various domains and resolutions between 2.2 km — 17
km

» linear and gquadratic truncations considered
» 6 hours forecast in adiabatic mode

» recomputed to relative wave-numbers (all experiments
directly comparable)

» diffusion impact diagnosed for each wave as: %




Kinetic energy spectra reduction
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Kinetic energy spectra reduction
41st model level (running average)
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Kinetic energy spectra reduction
41st model level (running average)
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o 5 ZSLHDP1 = 1.7
0e+00 -~ jxji :m B ZSLHDP3 = 0.6
I » Spectral diffusion

0 100 200 300 400 500 600 700
relative wave number




» treated as 1D phenomena — horizontal homogenization is desirable




» treated as 1D phenomena — horizontal homogenization is desirable

» ideally sophisticated physical parameterization resolves more SG effects




» treated as 1D phenomena — horizontal homogenization is desirable
» ideally sophisticated physical parameterization resolves more SG effects

# prognostic schemes are already smoothed through sL advection




K

treated as 1D phenomena — horizontal homogenization is desirable

ideally sophisticated physical parameterization resolves more SG effects
prognostic schemes are already smoothed through sL advection

SLHD allows more activity in the atmosphere
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# treated as 1D phenomena — horizontal homogenization is desirable
» Iideally sophisticated physical parameterization resolves more SG effects
# prognostic schemes are already smoothed through sL advection

# SLHD allows more activity in the atmosphere

Experiment (CY32T1, linear diffusion):
» preALARO (diagnostic physics used in ALADIN/CE)

#» ALADIN/France (Lopez microphysics, ECMWEF radiation scheme, QM in
sL advection)

#» ALARO - 3MT (prognostic microphysics and TKE, cloud-radiation
Interaction,. . .)

» ALARO (3MT included)
o ALADINWS/HIRLAM ASM, Oslo, April 2007 -p.9
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SLHD on moisture

Total cloudiness forecast for December 15th, 2004

mmai03@voodoo Wed Dec 13 12:04:21 2006 [PFALAD+0030]

linear diffusion vs. SLHD
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SLHD and prognostic fields from physics

TKE (at 1500 m above flat terrain)
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q; (at 110 m above mountain region)
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24 hours accumulated precipitation over Austria for the 23/06/200¢
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» SLHD outperforms linear diffusion schemes

» offers elegant solution for BBC condition in NH

» gives more flexibility for diffusion of GP variables

» offers some physical behavior in horizontal (3D) extent
» there’s no universal tuning for SLHD

s it is numerical scheme — can’t substitute the physics
(3D turbulence)
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