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Introduction

Shallow cumulus convection

How a Shallow Convection Scheme Works
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©The COMET Program

(http://stream1.cmatc.cn/pub/comet/nume

(Flight from Vienna to Naples, 2019-09-16: rical/InfluenceofModelPhysicsonNWPFor
Shallow convection in action) ecastsversion2/comet/nwp/model_physic
s/navmenu.php_tab_1 page 2.6.5.htm)

Shallow convection

affects heat, moisture, and momentum exchange
between PBL and free atmosphere

changes radiation transfer via clouds




Introduction

Shallow cumulus convection
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(MSG HR-VIS image from 2"d March, 2016, 12:00 UTC

from www.eumetrain.orq)

Shallow convection induces deep convection hundreds of
kilometers downstream via wave propagation
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Shallow cumulus convection has global consequences
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Shallow cumulus convection

Resolution Issues (cont’d)

Deep convection is “permitted”,
do we need a parameterization scheme?

(1) Keep deep convection parameterization scheme but
make it resolution dependent, i.e. the scheme should
become less active as the mesh size decreases (e.g.
Gerard and Geleyn 2005, Gerard et al. 2009, Gerard
2012, http://convection.zmaw.de for further
references).

(11) Switch off deep convection scheme but use shallow
convection scheme (COSMO-DE solution).

(111) Switch off deep convection scheme and use unified
turbulence-shallow convection scheme formulated in
the in the language of second-order closure
(Machulskaya and Mironov 2013).

IMHO, (111) 1s the way to go.

For convection permitting simulations

It is generally advisable to make use of a shallow
convection parameterisation scheme

Resolution Issues (cont’d)

Shallow clouds and PBL turbulence
are unresolved and should be
parameterized.

Image http://en.wikipedia.org/wiki/Weather_lore 4 ’

(With curtesy Mironov, 2015)




Experimental setup

(Piazza et al., Met. Z., 2019)
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ERA-Interim, IFS WRF3.7.1  Normal Scale Elimination; QNSE) WRF3

INCA (Haiden et al., 2011) - diurnal cycles in averaged precipitation AT-wide, below 600 m a.s.l.
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Experimental setup CORDEX-FPS WRF

600 m to 1600 m <600 m a.s.l

CORDEX-FPS WRF twin simulations
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Results WRF
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CEGPC5.0
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- diurnal cycles below 600 m a.s.l. and
from 600 m to 1600 m a.s.|

Simulation ID

Namelist-Parameter

value in reference config CEG100
reference config cosmo-

tested values

CEG100
SW2_20150421 5.0
CEG101 dt 25s 10s
CEG102 dt 25s 15s
CEG105 itype_heatcond 1 2
CEG108 llake TRUE FALSE
CEG109 itype_root 1 2
CEG110 itype_albedo 1 2 forcing CEG_albedo
CEG111 itype_albedo 1 3 (try without new spin up)
CEG112 itype_albedo 1 4 (try without new spin up)
CEG113 Iradtopo FALSE TRUE
CEG114 Isso FALSE TRUE
CEG115 hincrad 0.25 0.1667
CEG116 hincrad 0.25 0.5
CEG118 itype_aerosol 1 2(Tegen)
CEG119 itype_evsl| 2 3
CE( 2 4
«:d No shallow conv. 5 .
CEG122 itype_turb 3 2
CEG123 Iconv TRUE FALSE
= CEG127 radqc_fact 0.5 0.8
radqi_fact
. . . . 5 4
revised optical thickness of sub-grid clouds | true
Iadv_symme;ri: - - not ex?sting TRUE
CEG130 |_diff_cold_pools hd_corr u_bd "OteXIsting TRUE
hd_corr_t_bd hd_corr_p_bd 0.75 0
0.75 0
0.75 0
as CEG130 but Isso
tkhmin .FALSE. .TRUE.
tkmmin 0.4 0.01
CEG131 rlamheat 0.4 0.01
gkwake 1 0.5249
|_diff_Smag 0.5 0.8
Itkesso .TRUE. .FALSE.
.FALSE. .TRUE.




Averaged precipitation (mm h~1)
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A shallow convection parameterisation is required in low lands;
it has a minor impact in mountains

“Good looking” afternoon peak in summertime precipitation
IS based on a cancellation of different biases (overestimated
intensities and underestimated areas)

Phenomenon of “too small and too intensive” events is unclear

Missing afternoon peak in event “sizes” is unclear
- CEG127 gives most promising results




