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I 1. Introduction I

m“'terra incognita™ in range of scales between Ameso = 10 km and Apgg = 0.1 km; neither
LES nor mesoscale models were designed to operate in this range —» HDCP2-motto: jump
over “'lerra incognita” with development and use of ICON

But: operalional forecasts slill operale in this grey zone —
Questions:

uWhat is the impact of higher grid spacing on cloud and precipitation development? — sys-
tematically explore the terra incognita and test the applicability of the COSMO-model at high
resolutions

mHow large is the variability of convection- and cloud-related parameters?

u How does the variability change with resolution?

l 2. Numerlcal simulations ]

mmodel version: int2Im 1.18 — cosmo 4.21

Ax # grid points initial data baundary update (h) time slep (s)
2.8km 421 x 461 x50 COSMO-EU analyses 1 25

1km 780x800x65 COSMO2.8km 0.25 2

500 m 1200 x 1500 x 80 COSMO 2.8 km 0.25 2

250 m 1500 x 2250 x 80 COSMO 2.8 km 0.25 2

mexternal data: interpolation from 1 km GLC2000 data on 500/250 m grid
no new information at higher resolutions — all changes only due lo different grid spacing,
not different surface-almosphere interactions «» Module M4 (Kalthoff, Gantner, Maurer)

mdata assimilation: none  mradiation: every 6 min

mdynamics: 2 time-level Runge Kutta scheme

alurbulence: 2.8/1 km: 1D and 3D, 500/250 m: 3D

amicrophysics: single-moment 6-class graupel scheme

minitialisation: 00 UTC, 24 h integration time

moutput (model+p+z levels): 30 min (model domain), 15 min
(HOPE domain)

Figure 1: Simulation domains. wdays: |OP 3, 6, 7, 8, 14, 18 — 1.1 TB each (6 runs per day)

| 3. Meteorological phenomena at different model grid spacing |
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Figure 7: Timeseries of mean precipitation (left) and PDF of 24- h accurmfa!ed precipitation
(right) on 26 April 2013.

l 5. PDFs of some relevant parameters I

Flgure 2 Visible sale.l.'ate image on 26 Apr.-.' 2013 af 1137 UT C (DLHJ and stmufa!ed verlical
wind field on 26 April 2013 at 1130 UTC.
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Figure 3: Vertical cross-section of equivalent pol. temperature and wind (top row) and vertical
wmd (Int!om row) at the lalitude of the KiTcube on 25 Apn.' 2013 (lon-distance=53 km).
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Figure 4: Dn'ergence of the 10 m wind ﬁe!don 15 April 2013 ai 1600 UTC. Convergenl areas
are labelled in orange/brown colours, divergent areas are blue.

I 4. Precipitation in inner domain I
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Figure 8: PDF of 2 m temperalure, 2 m rel. humidity, 10 m convergence, 700 hPa vertical wind
(from left to right) on 26 April 2013.
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I 6. Conclusions and Outlook I
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Figure 5: 24- h p!eapdabon amount and o‘ewarfon from reference run (=2.8 km w.-ih 1DTurb).

arepresenlation of PBL-thermals, PBL-convergence zones, and gravily waves is improving
wilh higher grid spacing

moverall slruclure and timing of precipilation nol sensilive to grid spacing, bul rain intensities
and accumulated precipilalion (-23% lo +46%) are

msmaller infiuence of 10 and 3D (distinguishes between hor. and verl. diffusion coefs.) turbu-
lence scheme (2.8 km: rain accum. -11% to +35%; 1 km: -4% o +12%)

mvariability of several convection-related paramelers increases wilh resolution
—» runs with COSMO 5.0 and consecutive nesting (7-2.8-1-0.5-0.25 km)
—» comparison with HOPE measurements, REGNIE dala
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