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v Overview of AROME status and plans

= Main changes since last year
= Plans for 2009 : AROME_v2

= Plans for 2010
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' Overview of AROME status and plans

" Main changes since last year :
EDKF (Sept. 11t 2008)
SLHD (Sept. 11t 2008)
Assimilation T, Hu,_ (Nov. 6™ 2008)

(more details in assimilation in T. Montmerle talk, doppler winds for example)

Evaluation of AROME-oper

* Plans for 2009 : AROME_v2

= Plans for 2010
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Unrealistic ‘herringbones’ structures ( 2007-07-30)
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AROME without EDKF
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in dry boundary layers
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IRZ4 Scores over France June 2007
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'RR24 Scores FRAN June 2007

AROME+SLHDcrisg+EDKF / AROME+SLHDcrisg

Biais Relatif

Taux de Fausses Alarmes

09
08
07
0.6
0.5
0.4
0.3
0,2
0.1

Experience: 62UB_62UY

Biais relatif arome_france_test et arome_france 62UY

Periode 2007060100_006_030-2007063000_006_030

0.2 1 2 5 10 20

Seuils de pluies (mm/24 heures)

FAR arome_france_test et arome_france_62UY

Periode 2007060 100_006_030-2007063000_006_030

HSS par rapport a la Persistance

0.5

HSS arome_france_test et arome_france_62UY

Periode 2007060100_006_030-2007063000_006_030

EDKF improves scores for
light rains

(produced nebulosity enters
in the microphysics)

0.2 1 2 5 10
Seuils de pluies (mm/24 heures)

20

POD arome_france_test et arome_france_62UY

Periode 2007060100_006_030-2007063000_006_030

Probabilite de Detection

0.9
0.8
0,7
0.6
0.5
0.4
0.3
0,2
0.1

I | [ I
*

0.2 1 2 5 10 20
Seuils de pluies (mm/24 heures)

0.2 1 2 5
Seuil de pluies (mm/24 heures)

m arome_france_test
arome_france_62U
+Mediane

Nombre de valeurs par seuil de 0.2 mm/j
sur la periode 2007060100_2007063000.dat

1e+05 | S Y S S Y S S I A R S S A O I A v
— Super-obs
— arome_france_test
10000 — arome_france_62UY

1000

100

l TTTT
0 5

10 15

20

25



vAssimila’rion of T,_, Hu, in AROME 3DVar

Before, observations were
compared to re-computed T, :

Ta (Guess)
Last model level
(17m) @
o - Strong differences in stable cases
> By _ ” - Allows assimilation in intermediate
Ts Canari 20 o1 anaiysis assimilation times (no more need of
based on T2m/HU2m obs ) CANARI Ts)

Since november, 6 : observations are
compared to CANOPY diagnostic from the

guess

Last model level
(17m)

Sol @ ,levels added + use a
turbulence scheme)

Ts (Guess) METEO FRANCE

Toujours un temps d’avance




METEOSAT VIS 11 10 2008 08nh00£L

T 100

ionof T, , Hu,,_

ilat

E
v
v
<

ive

istency between consecut

lation cycle forcasts

Corrects a lack of cons

success

assimi

A o LR
]
.

LFLT]

id at

ive forecasts val

Low clouds

2008)

’

the same time (8 TU October 11th

=W

FC "

FC base 18h [

FC base 12h

T2ml HuZm

Without
assimilation

r r0_ech08

ope

100
90
80
70

r r18 echl4

ope

=]
1=}

90
8|
70

ech20

E #E 3 4'E 2°E 0°F B EE

r r12

ope

W W a2 W o

100

With T,,, Hu,,
assimilation

90

METEO FRANCE
Toujours un temps d’avance

80
70

to

1 TE 3 4E E o°F

636U r0_ec

GRS

636U _rl18 echl4

636U _r12 ech?20




'ROME-Fr'ance is operational since December 18t 2008
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Scores (Nov08-April09) AROME - ALADIN
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Scores (Nov08-April09) AROME - ALADIN
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' Rainfall scores (RR24h)

_ Summer (ASO 2008) : Winter (ND 2008 J 2009) :
HSS AROME, ALADIN-oper, ALADIN-dble .. 1SS
—. 0 P
IS TN
o / \\( In summer, improvement of HSS - //
7 —»— for RR24 < 5mm and of frequency =/ —
bias.
. Frequency bias _ Frequency bias
Inwinter, less differences with
ALADIN. Improvements of HSS  : X
BQ{ for RR24 > me’ frequency bias 396
= is reduced but is negative for RR ¢
: > 20mm :

' 3 " p ‘ 3 ' ¢ ‘ 3 " 3 ' 3 ' i
classe: 0-0.2 ; 0.2-1; 1-2 ; 2-5 ; 510 ; 10-20 ; gt.20 classe: 0-0.2; 0.2-1; 1-2; 2-5; 5-10 ; 10-20 ; gt.20



' Overview of AROME status and plans

" Main changes since last year :
departure of Gwenaélle Hello

and Sylvie Malardel (ECMWF) (replaced since
1s* May by Sebastien Riette)

= Plans for 2009 : AROME_v?2

* Plans for 2010
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' Overview of AROME status and plans

= Main changes since last year

* Plans for 2009 : AROME_v2 :

L60
- EDKF2
- Coupling on the top of the model
- Corrections q.,q,< O

- diagnostics (6usts, V,,,,, Simulated satellite images)
- Assimilation of radar reflectivities (cf talk of E. Wattrelot)

= Plans for 2010

METEO FRANCE
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Scores Jan 1st - Fev 12th 2009
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A case with low clouds

20090218r0 + 03 : Improvement with L60 (more low clouds)

_ . AROME-oper:

Nedul

£ __| SUPg|
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" EDKF2

-Included in CY36

- Improvement of the entrainment formulation in dry boundary layer
(which now changes according to flotability and updraft vertical velocity)

- No impact on scores



Coupling to Aladin at the highest levels

= Method used to solve some instabilities in cases at 500m in the top of the
model. Suspected to occur also at 2.5 km in some particular cases.

= Unreadlistic mean increments variability in the highest model levels, and
strong biais and RMSE encourage us to activate it at 2.5km

arome (t) (1 a)Xarome (t) + aXaladin (t)

= Coupling with ALADIN, for spectral fields :
— Vor,div,T
— On the 12 highest levels (higher than 200 hPa)

— For the 20 first wave numbers (based on variancy spectrums of coupling files)
background departure o-b(ref)
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Impact on forecast scores

Light positive impact compared with radiosoundings or surface
observations

Positive impact also on POD and FAR 30h cumulated rainfall
Still under investigation (on a longer period)
(2008-10-30 to 2008-11-10)
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Corrections of qc,qi < O

DDH profile of g, tendency for a day with precipitations :
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After investigations, it was found that q, g, < O where created by the turbulence

Solution implemented : furbulence will only provide tendency of q,, the
condensation will be done in the adjustment in the next time step.



' Diagnostics : gusts

- Harmonization of calculations between ARPEGE/ALADIN/AROME :
U,si=Uion + a@.TKE(h)* with h (a height) and a in namelist

- But : strong variability during 1h and observations = max for 10’ or 1h => max
for a time period will be implemented in the code (as it exists for Tmax).

Local temporal evolution of Ugust between 2 hours :
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. METEO FRANCE
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Diagnostics : 10m winds

- Implementation in surfex5 of Beljaars (2004) orographic drag.

- It reduces bias and RMS of 10m wind but increases T,, and Hu,, biaises

— ]
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Tor January 2009, AROME-France domain
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Diagnostics : Simulated Satellite Pictures

Variables saved at the end
of the physics for the
next time step

’

Input prognostic variables :
T, 9. UV, tke

l

Microphysics Adjustment

Adjusted(T, g, cldfr
F

Radiation

emis SW and IR fluxes

Surface

Thj‘ru, v Wind

Sh. Convection

\j

Turbulence

Microphysics

» Historic files

Output tendencies

q, in files are not
adjusted :
sursaturations =>
too much q,, not

enough q. and q,

Solution : Add a
secondary call to
adjustment at the
end of the physics
or write adjusted
fields in files
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' Overview of AROME status and plans

Main changes since last year
= Plans for 2009 : AROME_v?2

* Plans for 2010 :
« Domain FRANXXL
* Hail (tests will be done this autumn)

- Corrections for precipitations (academic tests by Sylvie
Malardel and Pierre Benard)

- Surface assimilation (cf talk J-F Mahfouf)

- 3DVar FGAT (technically working)

+ Work on Jb (cf talk of T. Montmerle)

» Continue studies at higher resolution (1km, 500m)
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Toujours un temps d’avance



' AROME-France domain for 2010

= Thanks to added processors on our NEC SX9

iy BT W Domain 750x720 points
=S <000.With L60, it represents +151 %
gy compared with our current L41
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Comparison on Solankyla

= Mini-AROME-MF coupled with ARPEGE rO r12 for comparison
purposes on Solankyla (running since the beginning of April )
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