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« ERAS5 (1950 - RT)
> Global re-analysis ECMWEF, 31km
> ERAb5-Land : ERA5 Downscaled at 9km to « drive » a surface module
« UERRA (1961-2019)
> European re-analysis, 3D-Var 11km
> UERRA-MESCAN-SURFEX (1961-2019):
> Dowscaled at 5.5 km with a surface and

precipitation analysis - « drive » SURFEX-offline
 CERRA (1984-2021)

> European re-analysis, 3D-Var 5.5 km
> CERRA-Land (1984-2021):
> precipitation analysis and SURFEX -Offline
« CERRA-TU (2021-NRT) (ends 08/2027)
> Production has re-started to catch up NRT
> Back extension for CERRA and CERRA-Land since 1961
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> Global re-analysis ECMWEF, 31km

> ERAS5-Land : ERA5 Downscaled at 9km to « drive » a surface module

* UERRA (1961-2019)
> European re-analysis, 3D-Var 11km
> UERRA-MESCAN-SURFEX (1961-2019):

> Dowscaled at 5.5 km with a surface and

precipitation analysis - « drive » SURFEX-offline

* CERRA (1984-2021)
> European re-analysis, 3D-Var 5.5 km
> CERRA-Land (1984-2021):

> precipitation analysis and SURFEX -Offline
* CERRA-TU (2021-NRT) (ends 08/2027)

> Production has re-started to catch up NRT

avallable o‘ the CDS’-‘:‘

> Back extension for CERRA and CERRA-Land since 1961
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CERRA orography
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-y Méteo-France COP 2022-2026 @

FRANCE

Need to replace the operational system based on SAFRAN (8km) with a
high resolution re-analysis (<2km) for a 50 year period and a near real
time production

Improve the small scale representation , precipitation, hydrology, wind
and solar energy

Use for impact study with AROME-Climat
European Re-analysis : UERRA and CERRA (resp. 11km and 5.5km) are

not available in near real time, too coarse resolution and do not use all
the observations available in France.
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AROME orography

_______________________________________

> AROME-France configuration : 1.3km, L90, same domain, time-step, post-
processing, code version (cy48tlopl) Seity et al. (2011), Brousseau et al.
(2016)

> Specific changes :

__________

............................

> No 3DVar only dynamical adaptation with surface assimilation every 3h,
with IAU (Incremental Analysis Update) Bloom et al. (1996)

1959

=
-1.409E+02 // max: 4.318E+03)

......................

1633

(min:

> Use annual aerosols based on CAMS and TACTIC (P. Nabat) instead of a
30years climatology

> LBC and IC for the upper air : UERRA before 1985 and CERRA after

> Daily precipitation analysis with MESCAN (Soci et al. (2016))
& A |
AOD France (5W-5E / 42-51N)
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— TOTAL
----- Volcanic
Sulfate

> Lake module (FLake) (Coll. A. Napoly)

> Solar eclipse extended to the past (Coll. J.M. Piriou and P. Descamps
(IMCCE))

> ARRA-Land : SURFEX-offline @ 1.3km with advanced soil and snow scheme 1
forced by ARRA and MESCAN precipitation analysis 020 -

010 4

Volume for 60 years : ~ 13Po

Production plan : 1 year in 1.3 month so with 6 streams of 10 years ~ 15 0.00
months 1950 1960 1970 1980 1990 2000 2010 2020
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» Several input data BDCIlim, Bdmonde, UERRA/CERRA and AEMET
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Mean number of T2M obs : no observations available at 3,9,15 and 21UTC before 1971
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» Several input data BDCIlim, Bdmonde, UERRA/CERRA and AEMET
T2m) 28-06-1961
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s . s

05/09/2024 EMS 2024, UP3.6 Barcelona, Spain



E = ] ] ¢
reruanoue IO ARRA Dynamical Adaptation }\/
ggbﬂe/:t; , FRANCE cn:m
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Analysis (upper air) Analysis (upper air)
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ARRA with IAU
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Temperature Vent (module)

With UERRA init/LBC slightly worse

Jan-Feb 2019

ARRA coupled with CERRA Indic=0.826

ARRA coupled with UERRA Indic=0.781

RR&6(0.5mm)

RR6(2Zmm)

RR&(EMM)

\J
y

EMS 2024, UP3.6 Barcelona, Spain

11/19



Ceeae ML T2m Monthly mean May 1981

Liberté FRANCE
Egalité
Fraternité
UERRA (V2) 198105 T2m Mean Mens , moy= 12.77 ARRA cy48 (GTOU)19810501-19810531 T2m Mean Mens , moy= 12.35
. 20.00 N : e 20.00
i D Q
Y, \ | 1
-3 ! [/aeT
16.43 16.43
13.57 13.57
10.71 10.71
50°N 50°N
786 _ 7.86
S
+
&
500 & 5.00
g
g
214 oS 2.14
S
2
]
071 3 -0.71
45°N E 45°N
-3.57 -3.57
643 _’j! . -6.43
|
_929 E' -9.29
o
S
40°N 40°N
-12.14 -12.14
5°W 0 5°E 10°E 1500 5°W I. - 0° 5°E 10°E ~15.00
UERRA-MESCAN-SURFEX 5.5km ARRA-V0.1 1.3km
05/09/2024 EMS 2024, UP3.6 Barcelona, Spain

12/19

(min: -1.456E+01 // max: 3.459E+01)



Ex
REPUBLIQUE
FRANCAISE

Liberté
Egalité
Fraternité

O]

METEO
FRANCE

Extreme precipitation 24h accumulated
20/21 Sept 1980

ERAS

ARRA V0.1

A

500.0

300.0

200.0

150.0

100.0

50.0

25.0

RR24h (mm)

10.0

4.0

2.0

1.0

0.2

05/09/2024

EMS 2024, UP3.6 Barcelona, Spain

13/19



EEE.%A%”EE @ Extreme preci{);tgtion 24h accumulated ¢
s FRANCE une 2010 cnm
s00

75 100 150 200 300 400 500 600 800

05/09/2024 EMS 2024, UP3.6 Barcelona, Spain 14/19

RR24h (mm)



Ex
REPUBLIQUE (©)]

FRANCAISE METEO
Liberté FRANCE

Egalité
Fraternité

oy - v o "
5= o Ghatte Chanwousse 2

Preaux
52 Huez

Py 2"’3"“;, Vitard-de-Lans
WD&%HB-WWMnsﬂsem
ier-le~Jeune 28 Stadean-en-Foyags

Si-Marceltes R S ctic”on—Vercors e

37 ahiire
Chabeuil

—en-Vivarais

a1 i
Etaie/Ahone p 54
LivronDrome geaufortGervannepia
Divajeu
. 26 26
] annei?
ame ggﬂ"”iuy, #%‘!mgg
25 Montefmar;
“RodgRipoucherJabron
Montjoux

75 100 150 200 300 400 500 600 800

Extreme precipitation 24h accumulated
15 June 2010

»

500.0

300.0

200.0

150.0

100.0

[a%]
(%]
=]

10.0

2.0

- 1.0

- 0.2

05/09/2024

EMS 2024, UP3.6 Barcelona, Spain

15/19

RR24h (mm)



REPUBLIQUE (©)]

FRANCAISE METEO
Liberté FRANCE

Egalité

Extreme precipitation 24h accumulated

15 June 2010

Fraternité

B ey - vers o e
Priaan 3 Ghatte Chamousse 22
Marsaz 52 Huez
a3 28 51 Vikard-de-Lans
ymbit—lo- VidomE e ns Isere.
ier-le~Jeune 28 Stddean-en-Aoyans

Si-Marcel-les- VR B el on—Vercors

56
37 LaMure
36 habeuil
-en-Vivarais
41
Combovin

a1
Etaie/Ahone 54
LivronDrome geaufortGervannepia

Divajeu g8
3 St-Roman g,/

q

3
26 28
arsanngiZ
ame gg‘ﬂ "B St _Martin 55

J» Morieimas; Bourdea
“Rodiapipoucher/Jabron
Montjoux

64
Salon-de-Frovence.

25
Istres

s @

75 100 150 200 300 400 500 600 800

A

500.0

300.0
200.0
150.0
100.0
50.0
25.0

10.0

2.0

- 1.0

- 0.2

05/09/2024

EMS 2024, UP3.6 Barcelona, Spain

RR24h (mm)



Extreme precipitation 24h accumulated
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Encouraging preliminary result:
ARRA is better than UERRA-MESCAN-SURFEX and S2M (SAFRAN re-analysis) at Col de Porte (1325m)

We can expect better result with ARRA-Land with sophisticated soil and snow scheme, forced by
precipitation analysis (MESCAN) instead of direct model output
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* The internal ARRA project has started in summer 2022

* Unexpected problem was to transfer the native file from UERRA/CERRA from Ecfs to
MF_archive to compute LBC ; some missing files due to the “trip” to Bologna

* The preliminary results are promising, the IAU option was necessary to avoid spin-up
problem due to the downscaling from UERRA/CERRA

* The ARRA configuration with some specific modification (new aerosols, FLake) is now
in the final evaluation on the period 1980-1990 before “official production”

* Production should start end of 2024

* The ARRA-Land production with the daily precipitation analysis should start beginning
of 2025

* The period 1961-2020 should be ready end of 2025 ! if no problem
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