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Introduction Zonal spectra

We implemented a 4" order horizontal disreti-
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metric formulation of all advection components
and conserves the 1%t and 2"¢ moments of the
advected quantity if the continuity equation is
satisfied (Morinishi, 1999).

The advection schemes can be combined with
2" or 4" order pressure gradient term discreti-
sation, referred to as (p2, p4) respectively. The
metric terms and coefficients are discretised 4"
order as well. The S4p4 discretisation has bet-
ter stability properties, which allows to reduce
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Fig.1: Power spectra of zonal kinetic energy (left) total precipitation (center) and convective rain (right) The figures
exhibit the mean upper troposphere JJA power spectra of COSMO-CLM simulations for the schemes given in Table 1.
Additionally the kinetic energy spectra derived from observations (Lindborg), ERA interim and for the scheme C3p2d0.00
is shown together with the theoretical spectra k—°/3 and k—3. The mean is taken from 500 to 300 hPa and the latitudes of
the domain (without relaxation zone). The S4p4d0.00 scheme exhibits approximately the observed kinetic energy spectrum
and a reduced summer convective rain for scales longer than 100 km. All 4th order schemes show higher convective rain
amounts at small scales.

2m Temperature

the coefficient h of the horizontal diffusion d, re-

ferred as (dh).

We investigated the relevance of the discreti-
sation error convergence, type of advection
and strength of horizontal diffusion for the re-
gional climate over Europe. We used the rec-
ommended configuration (0.165°) of the CLM
Community (Keuler et al., 2012) adapted to

model version 4.24 with the
solver (Baldauf, 2013) and simu

new fast wave
ated the period

1979-1983 for the schemes defined in Table 1.
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Fig.2: 2m Temperature differences, August 79-83: C3p2d0.25-ECAD (left), S4p4d0.00-C3p2d0.25 (center) and an-
nual cycle in great Alpine region (right). The results exhibit a significant temperature decrease in Scandinavia and an
increase in central to southern Europe of 0.5-1 Kin summer for the 4th order symmetric advection scheme without horizontal
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The S4p4d0.00 scheme modifies significantly the regional climate in Europe at standard resolution of 18km, in particular in
summer. The summer warm bias is increased due to reduction of convective precipitation amounts.

The developments exhibit promising results with respect to model physics and dynamics. The 4th order improves the
effective resolution and model stability (not shown). The slight overestimation of the kinetic energy at small scales is a

[2]

known feature of 4th order schemes. The symmetric advection allows to neglect the artificial horizontal diffusion. This
increases the effective resolution of model dynamics close to the theoretical limit.

The convection appears more stochastic and at later afternoon and exhibits the relation of dynamics and subgridscale
parameterisations.




