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OUTLINE

• Current national operational setup

• Assimilation of RADAR reflectivity in ICON: setup and results

• Assimilation of RADAR radial winds: setup and first results

• Assimilation of non conventional synoptic obs (MeteoMont, 

MeteoNetwork, Autostrade, DPC)

• Assimilation of GNSS (ZTD only) obs: first setup

• Future developments
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Operational ICON-IT @ CNMCA - ITALY

 The ICON model (1h DA cycle + 00/12 UTC 

model runs) is fully operational at the Italian 

Met Service since jul 2020 on ECMWF-

HPC and available to forecasters for daily 

use

 ICON-IT EPS: the implementation process 

is ongoing (on ECMWF-HPC or on local 

hpc); 

 ICON-MED tests on ECMWF-HPC (2.8 or 5 

km resolution).

 KENDA-LETKF provides analyses at a 1-

hourly interval
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&RADARSIM_PARAMS
lout_geom=.false.,
loutradwind=.false.,
loutdbz=.true.,
dbz_meta_glob%itype_refl=1,
dbz_meta_glob%llookup_mie=.true.,
lvoldata_output=.false.,
lfdbk_output=.true.,
lreadmeta_from_netcdf=.true.,
dom=1,
icountry=3,
itype_supobing=1,
supob_cart_resolution = 10000.0, ! Superobbing at 10 km
supob_lowthresh_z_obs = 5.0,  ! 5 dBZ threshold on reflectivities
supob_lowthresh_z_sim = 5.0,

......  

/END

NAMELIST_EMVORADO for ICON (only reflectivity obs)

 No simulation and output of radial winds

 Output of NetCDF feedback files enabled

 MIE scattering option activated, assuming

spherical particles for all hydrometeors

 Superobbing at 10 km 

 5 dBZ threshold on reflectivities
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NAMELIST_KENDA for ICON (only reflectivity obs)
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RADAR: exp1 
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EXP1: 26 March -3 April

Only refl assimilated

Statistics: 

TCC, RH2m, T2m, WS, Prec



RADAR STATS: 27 March - 4 April 2024 (TCC)
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+1%

+0.5%



RADAR STATS: 27 March - 4 April 2024 (RH2M)
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+0.6%

+3.7%



RADAR STATS: 27 March - 3 April 2024 (T2M)
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RADAR STATS: 27 March - 3 April 2024 (WS)
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RADAR STATS: 27 March – 3 April 2024
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RADAR exp1: obs inc statistics (ALL radars)
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RADAR exp1: obs inc statistics
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M.SERANO

1428 meters



&RADARSIM_PARAMS
lout_geom=.false.,
loutradwind=.true.,
loutdbz=.true.,
…….   
dom=1,
icountry=3,
itype_supobing=1,
supob_cart_resolution = 10000.0, ! Superobbing at 10 km
supob_lowthresh_z_obs = 5.0,  ! 5 dBZ threshold on reflectivities
supob_lowthresh_z_sim = 5.0,
itype_obserr_vr=1,
ramp_lowdbz_obserr_vr=0.0,
ramp_highdbz_obserr_vr=10.0,
maxval_obserr_vr=25.0,
baseval_obserr_vr=2.5,

......  

/END

NAMELIST_EMVORADO for ICON (REFL + RADW obs)

 simulation and output for radial winds and 

reflectivity activated

 Ramp function for the error of the RADW 

obs activated (following ARPAE settings)
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NAMELIST_KENDA for ICON (REFL + RADW obs)
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RADAR exp2: REFL stats (ALL radars)
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29 April – 5 May



RADAR exp2: RADW stats (ALL radars)
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29 April – 5 May



Conclusions – RADAR obs assimilation

 EXP 1: only REFL assimilation. 

- Small improvements in terms of TCC, RH2m, precipitation;

- Obs increments: reduction of stdv for each vertical levels, small increase of bias in some vertical levels;

- OPERATIONAL since 20/08/2024.

 EXP 2: REFL + RADW assimilation. 

- Obs increments for REFL: behiaviour similar to EXP 1;

- Obs increments for RADW: small reduction of stdv for each vertical levels, small increase of bias in the lowest vert. levels;

- Number of RADW obs assimilated: around 20% with respect to the number of REFL obs assimilated;

- Need of further statistical investigation for RADW observations.
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Assimilation of Non conventional Synoptic observations
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• MeteoNetwork: crowd sourced synoptic stations, station number: 667

• MeteoMont: Army Alpine Observation department, station number: 46

• Autostrade: station number: 207

• DPC: Civil Protection Department, station number: 5375

Variables: T, u,v, sp, rh

Period of study: Dec 2023 – June 2024

Conventional synop obs

assimilated in ICON-IT



Assimilation of Non conventional Synoptic observations
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Example – MeteoNetwork (Temperature)
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SYNOP TST (codetype 811): test – 3-8 July 2024
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SYNOP TST: test – 3-8 July 2024
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Assimilation of non conventional

synop obs is operational since

the end of July 2024 in ICON-IT. 



GNSS obs assimilation – ICON namelist
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GNSS obs assimilation – KENDA namelist
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Future developments

 Operational assimilation of RADW from Italian Radar Network

 LHN + RADAR obs assimilation within ICON

 Assimilation of the GNSS ZTDs obs within ICON (and STD)
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