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Outline of the talk

TKE: what's in ALADIN
pTKE: idea
Implementation
ALARO results
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TKE in ALADIN

Louis type scheme:
- only vertical diffusion
- diagnosed values for turbulent coefficients

current scheme is performing well for scales
around 10km (we don't want to throw away
that!)

anti-fibrillation treatment
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Pseudo what?!

still compute diagnosed coefficients

replace full TKE equation with a pseudo
one (such that its solution will be the
diagnosed coefficients)

follow and extend the idea of
Redelsperger, Maheé and Carlotti (2001)

minor code changes, keep what is good
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Full TKE going pseudo

full
OTKE ,
o advection
+ diffusion
+ mechanical or shear production/destruction
+ buoyancy production/consumption
+ viscous dissipation
pseudo
OTKE
ot - advection
+ diffusion

+ Newtonian relaxation towards something
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Pseudo prognostic TKE equation

e :Adv(E)+l£pKE8—E+L(E—E)
ot p Oz oz 7T

&

Where do we get K,,z.,E from?

And what do we relax towards? (E)
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Procedure (1)
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RMCO1

* match subgrid scale turbulence scheme
(“full TKE scheme”) and similarity laws
(Monin-Obukhov) at surface

= extension of RMCO1: extend this to the
whole depth of the atmosphere
(notjust [=xz )
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Procedure (2)

The only tuning parameter: v ~ 0.5
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Algorithmics

= three level stencil in the vertical for the
Newtonian relaxation (*:s are on half levels)
[a relaxation for a given layer is a weighted
average of relaxations on neighbouring half
levels]

= such a relaxation operator is compatible
with the diffusion one — the matrix is
diagonal dominant and the solution is
linearly stable

" make sure that the diffusion part is
dominant (no oscilating mode coming from
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Academic test with 1D model:

Results (1) GABLS Il experiment
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GABLS Il experiment, 100 vert. levels
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Academic test with 1D model:
RQSUltS (2) GABLS Il experiment
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Results (3)
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RQSUltS (4) Parallel suite scores, Dec 2005
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RMSE difference maps

pTKE — Oper, vs TEMPs (8 days): left geopotential (m);
right: temperature (K). Negative values (color) -> e-suite
IS better.
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Parallel suite scores, Dec 2005

Results (5)
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Conclusions

time stability for long time steps

stable vertical staggering - full level TKE
values — no problems with SL advection

anti-fibrilation treatment is very easily
applicable

Ks are on half levels — suitable choice of Im
fixes potential problems

SLHD works well with precise SL interpolators
(not necessary to use QM)

pTKE is able to mimic fTKE - provided one can
compute differently, taking into account
more precisely shear and buoyancy
production/consumption and mixing lentgh
specification as well (future work....)
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Procedure (2)

R KR =R =EK,z S Vi
K, =" [E,,—="[E,
1% T, |
dE -
~— = f(E,E,K,,T.)
dt
E=K, K. =Vl NE
K.K.K K =K K > >

The only tuning parameter: |, + o 5
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