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=  The NWP configuration

=  Scatterometer upgrade

=  AMV upgrade

= Summary

16™ International Winds Workshop, Montreal, Canada, 8 - 12 May 2023

O]

METEO
FRANCE

@

REPUBLIQUE
FRANCAISE
Liberté
Egalité
Fraternité



lat (deg)

80.

60.

40.

20.

0.

-20.

-40.

-60.

-80.

Operational NWP system

Min=5.05 Max=24.5 Moy=14.8 Ect=5.99 Rcm=15.9
> =
il
S
=y <]
% (| -

...... |

N g L5
25 km) (25 km
[ S
! Pl

[ e | s i s L s

-160. 120 -An an an 120, 160.

) lon (deg)

Obs.

Physics ARPEGE
Y
>
.
>
.
3D-VAR >
AROME
PE Diags.
) ’ AROME
AE

AROME -
AROME-PI ) \ o
AROME-IFS J ‘ >
-
<
<
>

Physics AROME
'E

METEO :
FRANCE

FRKANGAIDE
Liberté

Egalité

Fraternité



©

Last upgrade on 29/06/2022

Major changes regarding the global model (ARPEGE) :

previous (version CY43T2)

now (version CY46T1)

deep convection

Geleyn/Bougeault scheme with anti-gps v3 (Marquet et
al 2019)

New scheme based on Tiedtke 1989, Bechtold et al.

2004, 2008, 2014 (IFS scheme)

air-sea fluxes

ECUME scheme (Belamari and Pirani, 2007)

ECUME V6 (Belamari et al, 2016)

solar radiation

SW 6 bands from Fouquart and Bonnel (1980)

modified by Morcrette et al. (2008)

SRTM from Mlawer et al. 1997 with Mclca solver

(Pincus et al 2003)

sea-ice

analysis update (from OSTIA)

1D scheme GELATO (Salas y Melia 2002)

0 UTC wind forecast scores against

ECMWEF analysis (330 cases) :

Différences d'EQM — EQM — Scores normalisés par rapport aux analyses
Période de validité du 20210721 au 20220621 330 simulations contrélées a 102 heures

— lioration — — - Dégradation — — - Valeur EQM ou Meutralité ité 95 % (b
| (EQM PA/AC - EQM PDBLE/AC) EQM PA/AC 100 * (EQM PA — EQM PDBLE)YEQM PA)
Slgnlflcant I O I I | L 111 |Npogou S N I I O |
= i 20 - o0 TEEE -
0] F s > ’___;:?3 50F - __/_z__/ﬂh/_.:
1004 pz—— %L 100 I 1004 —=2 4 s———F
] a—F ] e ] — F
200 3 — P e 6?-;:%; 2003 @ﬁsﬁ_,-—-——#:
300 - S S E @ s00] " gyt
500 02 [ 500 v % 500;)_/ 4 .
850 3 E 850 L 850 3 — T
WO T T T T T T T T T T T T T T AL e s e e e LU o o e B
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96102 0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96102 0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96102
I I O | IllIIETROPICBlIIIIII I T T Ty I |
20] . : 20 2 PN B A —"
s o y 0] — 4% 50
1009 0 oa=f 1007 et g 100
1 2 04 —f . — b ——
2003 % ——%—F 2007 <5 <5 = _F 200
3004~ O v6——0 T+ 3002 ?\—éﬁﬁ- 300
500 o B 8 500;\ ? 500
850 ] oo | gs0] . ~— 50
WO+ T T T T T T T T T T T 17T WO T T T T T T T T T TTTTT 1000 e
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 95102 0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96102 0 6 12 18 24 30 36 42 48 54 0 66 72 78 B4 90 96102
N I Ay A | Il||I¥$UwD|2?lIIJll S T I O
20] . s 20 3 0] : - .
50 _ 02 o7 50 :$ ::5 5035 7 ms ot
100 g u-z_f;\-: 1004 3%54;—5:__.—-;_.—-"; 1004777 (_/?—_5 4- 4 |
@ 200 1 pe—"" E 200 K/ ;,1‘;7——7?;;5‘:?{@2 200 1 (4’ T
300 3 300 k < ] 300 7 e :
© 500 oz s00] Q\%“% 500 Zj - =
850 1 02 850 g [ 850 e F
1000 - 1000 %_.____ 1000 i |
TTTTTTTTTTTTTTTT rTrr7rirrr7r 1717171717177 TTTTTTTTTTITTTTTI

)C%m

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96102

0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 86102

0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96102

Synthetic score against radiosondes over
Europe, based on T850, Z500, Wind250,

+48 and +72 h (+2.28) :

ndicateur Arpege IP18 du 20210721 au 20220621 pour 333 simulations a 48h et 332 a 72h|

= ARPEGE 1P18: 13.41 === PDBLE IP18: 15.69
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11347 HY-2B
11894 HY-2C
8230 METOP-B
0 METOP-B-EARS

0 METOP-C-EARS

Upgrade, on the satellite winds side:
HY-2B and HY-2C added and ASCAT error revision

g HY-2B at 6:00 desc., HY-2C not sun-synchronous

METEO-FRANCE data coverage - SCATTEROMETER - 2023/04/30 18H UTC long cut-off

Total number of observations after screening : 40157
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m Observation error revision

(based on Desroziers diagnostic) :

Obs. error /Instr. (m/s) ASCAT

HSCAT

New tuning (U/V) 1.00/1.05

0.95/0.90

Former 1.39/1.54

(O-B) 1.30/1.40

1.20/1.20

16™ International Winds Workshop, Montreal, Canada, 8 - 12 May 2023

ASCAT-B wind speed monitoring with the new

ARPEGE version :

STD(O-B) STD(0-A) bias(O-B) bias(O-A) Nobs(right scale)
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Upgrade, on the satellite winds side (off NWP upgrade):
geostationary satellite changes

0 METEOSAT8
5445 METEOSAT:9 METEO-FRANCE data coverage - SATOB - 2023/04/30 18H UTC long cut-off

9680 METEOSAT:10
TSN Total number of observations after screening : 80600
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Upgrade, on the satellite winds side:
geostationary satellite changes

O In the frame of these satellite changes, experiments were made for checking the impact of
new satellites in the case where the old ones were no longer available, for:

—  Himawari-9
— GOES-18
= Periods of data evaluation (retrieved off-line):
—  Himawari-9 from 15 October to 11 December (switch H8 — H9 the 13%), JMA server
—  GOES-18 from 2 September to 4 January (switch G17 — G18 the 4"), NESDIS server

satob / windspeed / Globe / Active data / GJ67.arpA vs OPER arpA satob / windspeed / Globe / Active data / GJ7G.arpA vs OPER.arpA
HIMAWARI-9 20221015-00 : 20221210-18 GOES-18 20220902-00 : 20230104-00
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Upgrade, on the satellite winds side:
geostationary satellite changes

HIMAWARI-8

windspeed / Globe / Active data / fgdep / G]J67.arpA vs OPER.arpA
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Upgrade, on the satellite winds side:

geostationary satellite changes

HIMAWARI-9

Zonal mean
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TEST: with the new satellite
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Upgrade, on the satellite winds side:
geostationary satellite changes

FORECAST impact

Control: ECMWF analysis
RMS FC+ 24 hours
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Summary

HY-2B and -2C added in addition to ASCAT-B and -C, when upgrading the
operational NWP configuration in June last year

MET-9, GOES-18, HIMAWARI-9 and METEOSAT-10 were activated on the fly,
after at least a period of monitoring and also impact studies for Himawari-9 and
GOES-18

From these examples, analysis modified over areas not already covered by AMVs
of other satellite, with positive impacts on the forecast scores, but relatively small,
less than 2% of reduction in RMS, and rather in the first forecast ranges

In agreement with DFS or FSO diagnostics (see the backup slides)

Lot of informations regarding the observations (model departures, DFS, FSO)
available on the external operational monitoring website:
http://www.meteo.fr/special/minisites/monitoring/menu.html

More details about the impact of observations in ARPEGE: Chambon, P., and
Coauthors, 2023: Global Observing System Experiments within the Météo-France
4D-Var Data Assimilation System. Mon. Wea. Rev., 151, 127-143,
https://doi.org/10.1175/MWR-D-22-0087 .1.
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Upgrade, on the satellite winds side:
HR ASCAT winds in AROME + ASCAT-C

L Former : 25 km grid ASCAT with the legacy thinning, only ASCAT-B used

Statistiques intégrées sur toutes les cellules

METOP B - AROME oper du 05-MAY-2022 au 05-JUL-2022 - cut-off long
L e e e e S S e s s s e N S

FF (m/s)
8
Observations

Rejected
Before thinning
Assimilated
Too close (<62km)

o New : 12.5 km grid ASCAT with the obs grid thmmng, ASCAT-C added

Statistiques intégrées sur toutes les cellules

OPER update

METOPC-fAROME oper de‘puls 03-JUL-. 20f1' double depufls 21-JUL-2021 ‘cut-offlong fzsn HR + ASCAT—C
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Satellite winds weight in ARPEGE assimilation: DFS

Observation number by type (%) DFS fraction by type (%)

Proportions of used observations numbers for each observation type DFS part for each observation type
conventional and satellite observations conventional and satellite observations
over the period 2022020500 - 2022020518 : 27041524 accumulation of DFS over the period 2022020500 - 2022020518 : 912228

DFS ~ 6 perturbed members
5 Feb 2022

AMV

M ground GPS 6.21% [] ssMIS 1.155 Il suoy 0.17% B ground GPS 8.39% [] sSMIS 1.625 M sBuoY 0.22%
M sat GPs 4.77% [ oM1 0.21% [ SYNOP/SYNOR/RADOME  0.49% M sat 6P 15.72% [ M1 0.43% [ SYNOP/SYNOR/RADOME  6.55%
[ saTos 2.10% [ AMsR2 0.00% [ sHIp 0.13% [ saToB 6.85% [ AMsR2 0.00% [ suIp 0.14%
|_RUSIEN 4.56% [ MWRI 0.00% [ pILOT/PRF 0.29% B ansu-a 5.61% [ MWRI 0.00%5 [] PILOT/PRF 0.76%
Il Ansu-B Tb 1.e7% [l AIRS o.00% [ TEMP 2.69% B Ansu-B Tb 2.74% I AIRS o.00s W TEMWP 6.42%
Il AMsU-B Hu 6.11% [ 1AST 55.03% [l AIRCRAFTS 4.13% B AMSU-B Hu 6.35% [ 1AST 22.71% I AIRCRAFTS 10.57%
[ munsz 6.54% [ crIS 10.80% [ RADAR VI 0.00% 0 sz 1.00% [ CcRIS 3.72% M RADAR Vr 0.00%
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[ amms o 5.65% [l scATT 1.10% [ BOGUS 6.00% [ ams 1o 6.10% Il scaTT 6.46% [ BOGUS 0.06%
[ aTMS Hu 6.12% [ LIDAR 0.55% [ amms Hu 0.42% [] LiDAR 1.26%

Obs type -- Aeolus All sat. winds

% Nobs 2.10 1.10 0.55 3.75

% DFS 6.85 6.46 1.26 14.57
R (ratio DFS/Nobs)  (x 3.3) (x 5.9) (x 2.3) (x 3.9)
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Satellite winds contribution to FSO in ARPEGE
(24 h fcst error reduction, moist adj. & energy norm)

Global view, in the 1* quarter 2023

Time series of FSOi per obs. group (24h ARPEGE forecast error)
Period: from 2023/01/01 to 2023/03/31 / 7-day roll. average of daily values
Metric: moist (Jr #1) / Adjoint: moist / Formulze: third order / XPID = GFKO
I(l)\gependant groups of observations in ARPEGE 4D-Var screening (version: cyd6tl)
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FSO per assim, timeseries, 7-day roll

Obs type

% FSO 10.0 7.4

Per datum / ave.

£SO xX4.7

x 7.0

16™ International Winds Workshop, Montreal, Canada, 8 - 12 May 2023

Relative (%) distribution of average (per assim. cycle) FSOi quantities (obs counts, F

S0i and FSOi-per-datum)

All dates (every 6h) from 2023/01/01 @ 00Z to 2023/03/31 @ 18Z (360 cycles).
XPIDs: GFKO / Combinated forecast trajectories (an+bg) / Order 3 formulee /) is global & moist / adj: moist.
Reference for % (FSOi): total impact of all observations shown & per datum impact of all observations shown

Observations in ARPEGE 4D-Var screening (version: cy46tl)
% of ben. obs. in each group
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Satellite winds contribution to FSO in ARPEGE
(24 h fcst error reduction, moist adj. & energy norm)

By obstype and provider country (sensor)

AMVs SCATT

Relative (%) distribution of average (per assim. cycle) FSOi quantities (obs counts, FSOi and FSOi-per-datum) Relative (%) distribution of average (per assim. cycle) FSOi quantities (obs counts, FSOi and FSOi-per-datum)
All dates (every 6h) from 2023/01/01 @ 00Z to 2023]03/31 @ 18Z (360 cycl Ies) All dates (every 6h) from 2023/01/01 @ 00Z to 2023/03/31 @ 18Z (360 cycles).
XPIDs: GFKO / Combinated forecast trajectories (an+bg) / Order 3 formulee /) is global & moist / adj: moist. XPIDs: GFKO / Combinated forecast trajectories (an+bg) / Order 3 formulze /] is global & moist / adj: moist.
Reference for % (FSOi): total impact of all observations shown & per datum impact of all observations shown Reference for % (FSOi): total impact of all observations shown & per datum impact of all observations shown
Sat.Wind observations (SATOB) in ARPEGE 4D-Var depending on agencies (version: cy46tl) Scatt. obs. (sea-surface wind) in ARPEGE 4D-Var dep. on agencies (version: cy46tl)
% of ben. obs. ach group % of ben. obs. in each group
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% of ave. tot. obs. count Ave. on cycles with data % of ave. FSOi-per-datum % of ave. tot. obs. count Ave. on cycles with data % of ave. FSOi-per-datum

% obs & % beneficial % FSO % of ave . FSO per datum % obs & % beneficial % FSO % of ave . FSO per datum
NESDIS MET-0,-10DC HSCAT-2B,-2C ASCAT-B,-C

= % FSO ~ in link with Nobs (1% NESDIS) = Contributions from HSCAT and ASCAT
= NESDIS: Nobs from 2 GOES + polar sat. almost equivalent in all terms:

1 - same Nobs (2 satellites each), same %
= METEOSAT serie: Nobs the lowest (re;. - 0 ! .
over land) but the highest FSO ratio per beneficial obs, same % FSO and FSO ratio

datum per datum a bit higher for ASCAT
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Satellite winds contribution to FSO in ARPEGE
(24 h fcst error reduction, moist adj. & energy norm

Function reduction per cycle Function reduction per cycle
Experiment: GFKO / lat-lon grid: 2.0°x2.0° Experiment: GFKO / lat-lon grid: 2.0°x2.0°
Period from 2023/01/01@00 to 2023/03/31@18 (360 cycles) Period from 2023/01/01@00 to 2023/03/31@18 (360 cycles)
Cloud-derived atmopsheric motion vectors (polar-orbiting and geostationary satellites) Scatterometer data (polar-orbiting satellites)
Parameters: wind data Parameters: Surface ambiguous winds
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Function reduction per cycle
Function reduction per cycle Experiment: GFKO / lat-pressure grid
Experiment: GFKO / lat-pressure grid Period from 2023/01/01@00 to 2023/03/31@18 (360 cycles)
AMVS Period from 2023/01/01@00 to 2023/03/31@18 (360 cycles) HLOS data (polar-orbiting Aeolus satellite)
Cloud-derived atmopsheric motion vectors (polar-orbiting and geostationary satellites) Ae01us Parameters: Horizontal line-of-sight wind component
Parameters: wind data
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