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Operational ICON-IT @ CNMCA - ITALY c®swmo
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OONSORTIUM FOR SAALL SCALE MODELNG

NAMELIST_EMVORADO for ICON (only reflectivity obs) c@®smo

&RADARSIM_PARAMS
lout_geom=.false.,
loutradwind=.false.,
loutdbz=.true.,

dbz_meta_glob%itype_refl=1, U0 No simulation and output of radial winds
dbz_meta_glob%llookup_mie=.true.,

Ivoldata_output=.false., 0  Output of NetCDF feedback files enabled
Ifdbk_output=.true.,

Ireadmeta_from_netcdf=.true., U MIE scattering option activated, assuming
dom=1, spherical particles for all hydrometeors
icountry=3,

itype_supobing=1, O  Superobbing at 10 km
supob_cart_resolution = 10000.0, ! Superobbing at 10 km

supob_lowthresh_z_obs = 5.0, ! 5 dBZ threshold on reflectivities U 5 dBZ threshold on reflectivities

supob_lowthresh_z_sim =5.0,




NAMELIST_KENDA for ICON (only reflectivity obs)

&RULES

comment = 'specific parameters for RADAR®
Itype = 1824 ! modtype RADAR
obstype =13

uviv_loc = 8.3

uvih_loc = 16.0

lof¥v_loc = 8.3

o¥%h_loc =16.8

o%sgm_fg(1) = 1@ 1999
' uvkekf_pass = 1

/
&RULES
comment = 'specific parameters for RADAR operator’
cbstype =13 ! RADAR
sat_zenith = -1. 45. ! set all elevation angles passive
oXuse =7
/
!Set elevation 1.5 fo reflectivity to active
&RULES
comment = "specific parameters for RADAR operator’
obstype =13 ! RADAR
sat_zenith = 1.1 2.1
oXuse =11
/
1Set elevation 3.5 for reflectivity toactive
&RULES
comment = "specific parameters for RADAR operator’
obstype =13 ! RADAR
sat_zenith = 3.1 4.8
ofuse =11
/
!Set elevations 5.5 for reflectivity to active
&RULES
comment = 'specific parameters for RADAR operator’
obstype =13 ! RADAR

sat_zenith = 5.8 6.8
okuse =

ISet elevation 8.8 for reflectivity to active

&RULES
comment
obstype
sat_zenith
o¥use

/

= 'specific parameters for RADAR operator’

13 ! RADAR
7.8 8.5
=11

ISet elevations for 11 fo reflectivity +to actiwve

&RULES
comment
obstype
sat_zenith
o¥use

/

13 ! RADAR
l1@.6 11.1
=11

ISet reflectivity between @ and 688 m 'passive’

&RULES
comment
obstype
zlim
okuse

/

=13 ! RADAR
= B. 6@8. | between ©.8 and 680.0 m
=7

ISet reflectivity above 188688 m to passive

&RULES
comment
obstype
zlim
o¥use

|f

&0BSERR obstype="RADAR" quantity="rrefl’

err=

= 'specific parameters for RADAR operator’

=13 ! RADAR
= 9888. 99999. ! above 9868 m
=7

18. 16. 16. 1@. 18.
18. 16. 1. 1@. 18.
1e. 1@. 1. 1@. 19.

"specific parameters for RADAR operator’

"specific parameters for RADAR operator’

table="extern’
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RADAR: expl c®sSiio
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RADAR STATS: 27 March - 4 April 2024 (TCC) c®smo

SCORES vs STEP - TCC - 27Tmar-03apr 2024 - ALL ITA stations
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RADAR STATS: 27 March - 4 April 2024 (RH2M) cO®smo

SCORES vs STEP - RH2m - 27mar-03apr 2024 - ALL ITA stations
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RADAR STATS: 27 March - 3 April 2024 (T2M) c®smo

SCORES vs STEP - T2m - 2Tmar-03apr 2024 - ALL ITA stations
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RADAR STATS: 27 March - 3 April 2024 (WS) c®smo

SCORES vs STEP - WS - 27mar-03apr 2024 - ALL ITA stations
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RADAR STATS: 27 March — 3 April 2024 c®smio

Time Series - Prec06h - 27 mar-03 apr 2024 - All ITA stations

10.0 4 ™ Observations
W ICON-RADAR
B ICON-OPER

PrecO6h (mm)
s
[=]
1

T T T T T T T T
27/03 00:00 28/03 00:00 29/03 00:00 30/03 00:00 31/03 00:00 01/04 00:00 02/04 00:00 03/04 00:00

Date Time (UTC)

3 Aeronautica Militare --

L

|'\\ )

~—




‘ OONSORTIUA FOR AL SCALE WODELNG
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OONSORTIUM FOR SAALL SCALE MODELNG

c®smo

RADAR expl: obs inc statistics

n_obs REFL SER

stdv_REFL_SER
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OONSORTIUM FOR SAALL SCALE MODELNG

NAMELIST_EMVORADO for ICON (REFL + RADW obs) C@®SM©

&RADARSIM_PARAMS
lout_geom-=.false.,
loutradwind=.true.,
loutdbz=.true.,

dom=1,

icountry=3, U simulation and output for radial winds and
itype_supobing=1, reflectivity activated
supob_cart_resolution = 10000.0, ! Superobbing at 10 km

supob_lowthresh_z_obs = 5.0, ! 5 dBZ threshold on reflectivities U Ramp function for the error of the RADW
supob_lowthresh_z_sim = 5.0, obs activated (following ARPAE settings)

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,




NAMELIST KENDA for ICON (REFL + RADW obs) c®swmo

ISet elevation 8.5 fo radial wind to active

&RULES =
comment = "specific parameters for RADAR operator’ ISet reflectivity between @ and 600 m 'passive’
obstype =13 ! RADAR &RULES
sat_zenith = 0.4 0.8 comment = 'specific parameters for RADAR operator’
?“%“SE =i obstype = 13 | RADAR
ISet elevation 1.5 fo reflectivity and radial wind to active zlim = 8. 600. | between 6.0 and 600.8 m
&RULES okuse =7
comment = 'specific parameters for RADAR operator’ uviuse =7
obstype = 13 ! RADAR /
sat_zenith =1.1 2.1 ISet radial winds and reflectivity above 18008 m to passive
ofuse =11 SRULES
uvituse =11 o
/ comment = 'specific parameters for RADAR operator’
ISet elevation 3.5 for reflectivity and redial wind to active obstype =13 | RADAR
&RULES zlim = 9000. 99999. ! above 9000 m
comment = 'specific parameters for RADAR operator' o¥use =7
obstype =13 ! RADAR uviuse =7
sat_zenith = 3.1 4.8
ofuse =11
uviuse =11
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Conclusions — RADAR obs assimilation c®smo

0 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.

O 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.




= Assimilation of Non conventional Synoptic observations c®smo

* 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

mean (obhs-1fg) stdviobs-fqg) num obs
T mean 0O0.011554 stdw 1.323750 1856712
P mean 0O0.087984 stdw 824591 18125925 Conventional synop obs
u mean 0.029436 stdw . 789542 452120 assimilated in ICON-IT
v mean -0.090808 stdw . Th73E25 452120
|

I
1
1
mean O.013023 stdw 0.101105 1934254

<8~
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stdvimean stdvimean

GREEN-
ASSIMILATED

wind q

stdvimean 0-0.4 0.4-0.7 =07 stdvimean 0-0.05 0.05-0.1 =01 - R E D
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Example — MeteoNetwork (Temperature)

‘ OONSCRTIUMFCR SUALL SCALE NODELNG

Meteonetwork stations quality - T

47°N
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43°N
41°N
39°N

37°N L.

b YR - n L~ T
al : B good

S - - quite good
: quite bad J
. WM bad _
Il not available

.

~

Percentage of not available (T) stations:
W7 stations good: ©.15325670498
T stations quite good: 0.25670
T stations quite bad: 0.44061302681992337

0.2054794520547945

T sta‘_ti::ms bad: ©.14942528735632185
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SYNOP TST (codetype 811): test — 3-8 July 2024 c®smo

SYNOP TST exp vs SYNOP ope exp vs SYNOP ope ope - bias SYNOP TST exp vs SYNOP ope exp vs SYNOP ope ope - stdv

syn_tst_fg 1.6 - syn_tst fg
syn_tst_an
syn_fg 1.4 -
0.4 - syNn_an
syn_ope fg 1.7 -
0.3 - syn_ope_an
1.0-
02-
0.8 -
0.1-
0.6 -
00 - B-m-w
0.4 -
_Dl =
0.2 -
_02 =
! ! 0.0 - | | | |
= a = >

syn_an
syn_ope fg
syn_ope_an

syn_tst_an

syn_fg
= o = = o




SYNOP TST: test — 3-8 July 2024 c®sSiio

SYNOP TST exp vs SYNOP ope exp vs SYNOP ope ope - n_obs

B n obs tst

B n obs
200000 - e
150000 -
Assimilation of non conventional
synop obs is operational since
100000 - the end of July 2024 in ICON-IT.

50000 -




GNSS obs assimilation — ICON namelist c®smo

£5TD_OBS
read ascii = .false]
HatepWertMod = 65
HatepWVertTop = 25

Hlewel = 15, 15, 15, 10, 10

Heights = 1077.658, 3434.414, 7370.787, 11584.105, Z0700.92&

Hpoints = 12, 12, 12, 11, 11

Hmazx = 150000

UseRaytracer = 70

verboge =0

ZTDerror = 0.01%2

pl _method = 20 I Required for LETEF

Href = 2000.0

MaxBTDhobs = 999959549

MaxZTDobs = 9959959

k1l = 77.60E0

k2 = 70.40E0

k3 = 3.739ES

biascor mode = -2 I bias correction: O=no, l=update-only, Z=fg, 3=ana, {d=VarBC

bo fallback = .falss. I T for coldstart, F otherwise

StatBelowBurface = 100.0 ! reject staticns more than "StatBelowsurface'" meter below model surface
BtataboveBurface = 200.0 ! reject staticns more than "Statibovefurface'" meter above model surface
BtatBelowColunn = 300.0 ! reject staticns more than "StatBelowColumn" below max. model colunn
ETDminUse = 0.1 I reject ZTDs < 0.1 m (and mapped 2TDs)

ETDmaxzlUse = 2.9 I reject ZTDs > 2.9 m (and mapped STDs)

ztd_ ool =0 I ETD=: Interpolate betwesn model columns

>  Yatg
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GNSS obs assimilation — KENDA namelist c®smo

I select ZTDs within the last 15 minutes of each hour

&REPORT

type="GP5GE"

time_b=-8815

time e=0808

use="active"’

/

! Localization for LETKF

&RULES

comment = 'specific parameters for GP5 ground based'

obstype = 12 ! GPSGE

o%h_loc = 28 ! specific hoerizontal localisation scale

ofv_loc = B.17 ! specific wvertical localisation scale

/

ETHINNING
comment = 'GNS5S ZTD settings’
obstype = 'GPSGE'
codetype = 118 I ZTDs
ni = 256 ! ca 48 km horizontal distance
state = "passive’ I set to passive
pass = -1 I apply thinning before splitting reports
rulel = 'data’
rule2 = "time’

/
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Future developments c®smo

U  Operational assimilation of RADW from Italian Radar Network
U LHN + RADAR obs assimilation within ICON

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