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Aim of the work

In the framework of the MeteoSwiss project COSMO-NEXT, a development of the
COSMO configuration at 1.1 km, deterministic, is under development (hamed COSMO-1).

COSMO-1 is a new set-up of the COSMO model developed in order to:
- increase the resolution in space and time
- update the present frequency of the operative COSMO configurations

COSMO-1 is also in testing phase at CIRA, in collaboration with MeteoSwiss and Arpa
Piemonte.

The first step of this testing phase concerned the installation and running of the code
(COSMO version 4.26) on the CMCC supercomputer (NEC SX 8R) installed at CIRA.

The second step concerned the running of simulation of the COSMO-1 over the Italian
domain for a 5 days period and the evaluation of the performances with different type
of observations.
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Description of the test cases (1)
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From the 25th to the 27th of November 2012, the Mediterranean area was interested by a high pressure ridge.
During the 26th of November there was a gradual collapse of the Mediterranean anticyclonic area pushed towards
Eastern Europe by an Atlantic perturbation. The precipitation over the southern Italy started the 27th of November
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Le precipitazioni sull’italia dal 25, al sud dal 27. 
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Description of the test cases (2)
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From the afternoon of the 27+h to the 30th of November 2012 Ttaly was interested by an intense southern moist
flow due to a low pressure system centred over the western Mediterranean Sea. This synoptic pattern caused an
intense thunderstorm ac‘ruvn‘ry with wndespread precupl'rahons over The penmsula

Sacsrph wind peak

_ E . SMO




CcinmcCC

Centro Euro-Mediterraneo
sui Cambiamenti Climatici

271172012 B o i ° 28/11/2012
- © 12UTC

) Maps of reflectivity @
N 2000 m of altitude
= (CAPPI) from national
s radar mosaic (provided by
10 Italian Civil Protection).

29/11/2012 | o = 30/11/2012

09:30 UTC  [1 4 ) " 10:00 UTC

B LUNIURTIUM TUN IMALL JLALL MUUELIND
" R s, \RE:



CcinmcCC

Centro Euro-Mediterraneo

sui Cambiamenti Climatici

Resolution ~ 16 km COSMO-7:
Resolution ~ 7 km COSMO-1:

Resolution ~ 1 km
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Features of simulations: COSMO 7 km

Initial and boundary condition from ECMWF (about 16 km)

Orography COSMO LM 7km (m]
Grid characteristic ie_tot=240, Aol ) 1800
je_‘ro‘r=160, . : 1600
ke tot=40 e e 1400
— 1200
Time step dt =40.0 - e 1000
3 : ‘ : ‘ 800
Interval between two T Yy B
consecutive boundary hincbound=3.0 - e e
dGTC( 40>25‘I'\i|.5E ‘l.';_E 12I5E 1éE 13I5E 1:1E 14.JSE 15IE 15.‘5E 16E
Longitude
Soil processes Isoil=.true.,
Imulti_layer=.true., Parameters for the satellite images
Subgrid-scale lconv=true. , itype &SATCTL
convection conv=0, itype_rttov=9,
(Tledie SCheme) num_sensors:’]’
Switch for nudging lnudge =. TRUE,, sat_input_01='MSG', 2,'SEVIRI'8, .TRUE., .TRUE., .TRUE., .TRUE.,
nchan_input_01=1,2,3,4,5,6,7,8,
Format of output yform_write="ncdf’,
f I l es Icon_clw=.TRUE,
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The maximum of the orography is 1685.9 m for cosmo-7 and 1869 m for cosmo-1 
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Features of simulations: COSMO 1.1 km

Initial and boundary condition from COSMO-7 (about 7 km)

Grid characteristic ie_tot=225, je_tot=120, 0 Ocgemwcosvowimm A
ke_tot=60 5 ? 3 3 5 ' 3 ]
— : : : ‘ : ‘ ‘ 1600
Time STCP d'|' =50 175N A o 1400
1200
Interval between two g 412N s
consecutive boundary ~ hincbound=1.0 g > ; -
data e R S e e & St Mo
: f : ] : : 200
Soil processes Isoil=.true., R e oF o TSE BSE  WE  WAEE  ME  TooE e
Longitude
Imulti_layer=.true.,
Subgrid-scale lconv=.true. , Parameters for the satellite images
convection ifype conv=3, &SATCTL
(Shallow convection based _
itype rttov=9,

on Tiedtke scheme)

num_sensors=1,
Switch for nudging Inudge =.false., sat_input 01="MSG', 2,'SEVIRI'8, TRUE., TRUE., TRUE., TRUE,,

Format of output files yform_write="ncdf’, nehan_input 01=12,3:4,56.7.8,

Icon_clw=.TRUE,
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Numerically stable and accurate forecasts with minimally filtered orography (1 km mesh-size) 

• (Full) Exploitation of increased horizontal (and vertical) resolution 

• External parameters / lower boundary conditions (soil, etc) 

• Adapted physical parameterisations; change from 1D to (quasi-) 3D where needed 
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Features of simulations: Orography

Height at lat=41.65
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Treatment of orography and filtering (int2lm 7km - 1km)

Type of low pass filter and number of Ifilter_oro=.true.,

sequential applications of filter ilow_pass_oro=4, numfilt_oro=1,
Parameter for filtering and order of the

orography filtering eps_filter=0.1, norder_filter=5,

Extra smoothing of steep orography ilow_pass_xso=6, (type of low pass filter)

Ixso_first=.FALSE., (extra smoothing of orography first)
numfilt_xso=6, (humber of sequential applications of filter)
rxso_mask=300.0, (mask for xso)
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I Monti della Meta sono una piccola catena montuosa nella zona al confine tra Lazio, Abruzzo e Molise; prendono il nome dalla cima più affascinante e appariscente, il monte Meta. Le montagne più alte (Monte Petroso 2247 s.l.m., Monte Cavallo 2039 s.l.m., Monte Mare 2020 s.l.m.) presentano vistose tracce di glacialismo quaternario; nelle valli che si sviluppano all'interno della catena montuosa sorgono copiose le acque del fiume Melfa e Mollarino in provincia di Frosinone, del Rio Torto in provincia dell'Aquila.



Il picco in figura è il monte cavallo


Features of simulations: Vertical grid
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No further investigation has
been carried out in this work
about the number of the
vertical levels to be used in
COSMO-1, since previous
studies (done by Milelli)
show that the model
behavior substantially
doesn't change, changing the
humber of vertical levels (60
vs. 100).
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—— COSMO-1

Performed runs —— COSMO7 00 UTC

25/11/2012 26/11/2012 27/11/2012 28/11/2012 29/11/2012 30/11/2012
00UTC 00UTC 00UTC oouTC 00UTC 00UTC
24/11/2012 25/11/2012 26/11/2012 27/11/2012 28/11/2012 29/11/2012
12 UTC 12 UTC 12 UTC 12UTc 12 UTC 12Utc
12 hr‘s < >| < > | € >l < >
) 24 hrs 1 1. 1 1 R

+ COSMO 7 00 UTC: COSMO 7km - initial time 00 UTC_ Forecast range 24 hours.
Nudging is performed for each hour.

- COSMO 1 is initialized by COSMO-7 O0UTC with a forecast range of 24 hours.
No nundging. Upgrade of b.c. each 1 hour.
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Computational costs:

Resolution ie x je dt Processors Elapsed Time
7 km 240 x 160 40 2 50 min
1.1 km 225 x 120 5 1 530 min

* Elapsed Time refers to 10 hours forecast

- Even if the domain of COSMO-1 simulations
is reduced, so that to have almost the same
number of grid points, the elapsed time is ten 5%
times that of COSMO-7. It is due to the
lower number of processors but especially it's
due to the lower dt needed for COSMO-1}§
runs.

(_'.(_'n_')glc earth
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Performances evaluation with satellite (1)
Simulation of 26/11/2012 forecast hour 04UTC
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Performances evaluation with satellite (2)
Simulation of 28/11/2012 forecast hour 11UTC

COSMO-7 COSMO-1
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Correlazione 2 canali reference spiegazione fisica canali 7km e 1.1 km rmse




Performances evaluation with satellite (3)
Correlation coefficients (B.K.Reichert, C.Trager-Chatterjee, J.Asmus 2005)
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+ COSMO-7 and COSMO-1 show almost the same pattern except for simulations of 28th
- General good agreement with observations for periods without clouds for both channels

- Lower agreement for cloudy periods, especially for IR 10.8 uym channel
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Correlazione 2 canali reference spiegazione fisica canali 7km e 1.1 km rmse
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Performances evaluation with satellite (4)
RMSE (B.K.Reichert, C.Trdger-Chatterjee, J.Asmus 2005)
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+ COSMO-7 and COSMO-1 show almost the same pattern
* General low error for periods without clouds for both channels
* Higher error for cloudy periods for IR 10.8 ym channel

* Almost no error for WV 6.2 ym channel for the entire period
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Correlazione 2 canali reference spiegazione fisica canali 7km e 1.1 km rmse




Performances evaluation with satelllte (3)

Correlation coefficients
. ©
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+ COSMO-7 and COSMO-1 show almost the same pattern except for simulations of 28th
* General good agreement with observations for periods without clouds for both channels

* Lower agreement for cloudy periods, especially for IR 10.8 pym channel
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Correlazione 2 canali reference spiegazione fisica canali 7km e 1.1 km rmse
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Performances evaluation with satellite (4)
RMSE
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+ COSMO-7 and COSMO-1 show almost the same pattern
* General low error for periods without clouds for both channels
* Higher error for cloudy periods for IR 10.8 ym channel

* Almost no error for WV 6.2 ym channel for the entire period
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Correlazione 2 canali reference spiegazione fisica canali 7km e 1.1 km rmse




Performances evaluation with radiosounding (1)

S
' - Soundings taken from Pratica di
mare every 00 UTC and 12 UTC

- Station latitude: 41.65
- Station longitude: 12.43
- Station elevation: 32.0

_ e ‘ - COSMO Soundings realized for
2 Lo the nearest grid point

.

\ d Praticaidiimare
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rformances evaluation with radiosounding (2)
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*COSMO-7 and COSMO-1 show almost the same pattern
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‘General good agreement with the pattern of the observation sounding
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Performances evaluation with radiosounding (3)

® 28/11/2012 00UTC (ANALYSIS) 28/11/2012 12UTC
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* COSMO-7 and COSMO-1 show almost the same pattern
*There's a lower agreement with the pattern of the observed sounding:
* the analysis differs for lower levels (900-700 hPa) and for upper levels (250-200 hPa)

* the 12UTC simulations show a lower surface temperature and a different pattern on
high levels (worse for 7km)
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Conclusions

* The aim of the work was the evaluation of the performances of
COSMO-1 model with different types of observations, suitable
for the high resolution of the model

*The behaviour of COSMO-7 and COSMO-1 is quite the same for
almost every variable analyzed in the validation, even if, for the
cloudy days analyzed, COSMO-1 has better performances.
Further investigations will be done.

* Next steps include tuning of physical parameters to optimize
this configuration, the study of energy spectra and performing
of other test cases (in order to include the study of other
meteorological situations).
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