Towards optimization of the COSMO-2 model
for quantitative precipitation forecasts
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« direct simulation of deep convection
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Precipitation forecasts of summer convection differ
significantly between COSMO-7 and COSMO-2 (see
right): The convection scheme of COSMO-7 results in

unrealistically widespread precipitation patterns.
COSMO-2 produces reasonable structures, but tends
to initiate too little convection.
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Simple reduction of |, does not lead

Vertical wind
at upper troposphere
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vertical wind pattern in upper
troposphere where hardly any cells
can be identified (see Fig. 3b)

parameterization is needed to take
2 into account that explicit
computation of convection strongly
depends on the balance between
parameterized and resolved
turbulent motion.

deep convective clouds consisting of
mainly snow and graupel can develop
with Runge-Kutta scheme but not with
Leapfrog scheme (see Fig. 3c, 3d)
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« Runge-Kutta scheme computes higher - X CO n CI us | ons
intensities of convective precipitation
compared to Leapfrog scheme T okz 0B 0B bz obs = Under synoptically driven situations COSMO-7 and COSMO-2 show a similar QPF
(see Fig. 3e, 3f) (@t performance.
4 9 = COSMO-2 can in principle predict convective precipitation more realistically than
COMSO-7

Leapfrog scheme is not suitable for
explicit computation of convection

in COSMO-2. Runge-Kutta scheme
should be used instead

= Prediction of convection in COSMO-2 suffers from missing of convective cells, in
particular in region with low orographic forcing.

= Future adaptation of the turbulence parameterization scheme can potentially
remedy this effect.
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