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-> Arome and Arpege experimental suite
- AROME
- ARPEGE

- Not yet in present e-suite | & PCMT and PMMCO9 (partly due to time
constraints, e-suite must be short)

-> On going work

- High resolution in ARPEGE (T1200 C=2.2 L105 =» 7km over France and first level
around 10m, 17m presently)

- High resolution in AROME (1.3km L90 Dt=45s first level at 5m) (Yann Seity)

- Grey zone of turbulence (Rachel Honnert)
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’ AROME and ARPEGE e-suite (cy38t1)

-> Arome
- Correction of negative humidity at the end of analysis
- New version of SURFEX (v7.2)

- Deactivation of CANOPY over sea to ovoid instability in case of strong wind

-> Arpege

- Modification in deep convection scheme to avoid unexpected cyclognesis
(Frangois Bouyssel)

- Modification of the thermal inertia, albedo and zO for glacier (Eric Bazile)

- Modification in KFB shallow convection scheme (Eric Bazile)
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ﬁodificaﬁon of the thermal inertia, albedo and

z0 for glacier (type 2) in ARPEGE. (Eric bazile)

For the CONCORDIASI experiment, and thanks fo a comparison done with
E.Brun with Surfex-Crocus, the thermal inertia, albedo and roughness length of
glacier were modified to obtain a better diurnal cycle at DomeC.

Z0=0.01 instead of 0.001,

Albedo=0.81 instead of 0.75

Cn= from Douville (95) formulation instead of a constant value 0.55E-5(Km2/J)

7.777 e 2
Cn — 2’ * \/ p2.885

for a density of 0.3 Cn=3.16E-5
for a density of 0.1 Cn=15.5E-5

| T2m at DomeC 1/12/2011 > 10/12/2011
.| ARPEGE 4DVAR P24

Bias of T2m at DomeC 1/12/2011 > 15/12/2011
| ARPEGE 4DVAR [
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' Modification in the ARPEGE shallow

convection scheme KFB (Eric bazile)

Motivations:
1. Reduce the cloud water content and suppress the maximum of qc at the cloud top

2. Increase the connection with the TKE scheme via W_up = f(TKE) (oper 1m/s) and
the temperature perturbation f(TKE) instead of a fixed value: 0.3K

ARMCU MUSC vop e g .(j)
cy37+1v7.1p q. (]) —Txrp ét
N Cloud water profile
at 10h30 3600s > 7200s
w,, =xAw* [TKEZ + xgw
_"_“__'j__--_.:-a Oper‘ XAW=0. XBw-=1.
ey DBL XAW=1. XBW=0.5
g
in ARPEGE DBL
P —;— AROME TKE
e =T = %— +b %XDTPERT

Oper a=0.b=1.  XDTPERT=0.3
DBL a=500 b=0.5 XDTPERT=0.3
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Observation (CMORPH)
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PCMT(Jean-Marcel Piriou) : diurnal cycle
ARPEGE operational
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PCMT : better coast behaviour
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CMT : Better coast behaviour : La Réunion island

---- PREVISION sur 098 pour Aladin a 18h (base : 2012-02-13 00:00:00) —-—-——-- -——— PREVISION sur 09S pour AladinPCMT & 18h (base : 2012-02-13 00:00:00) —————
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PCMT : scores vs TEMP, Jan-Fev 2012
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PCMT : Some problems

with horizontal variability
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Min = 0., Max = 32.2, Moy = 0.540. Ect = 1.72
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Y oo n awese

> New formulations of entrainment and detrainment from Rio et al
(2010) allow to retrieve results close to LES simulation. For the 1D case
ARM cumulus over land.

Maxs Flux {kg/m2/s)
Cumu lua continantal
Hea

|
New formulation (blue) Operational PMMCO9 (red)

LES (black)

fm Thermique

fm EDKF opt 1D

fm EDKF AROME OPER
fm zam

Sh¥:

0.4 0.5

a2 03
mass flux (kg/m2/s)

Mass flux Arm Cumulus case after 8 hours METEO FRANCE
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Improvment of wind in the tropical area

PMMCO9 in ARPEGE
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High resolution AROME : 1.3km

AROME : Dx~1.3 km larger domain than the one use during the benchmark
(~1500x1440 points) against (1350x1440 points)

Extension to cover FABEC area
AROME-1.3 km

min=-12.5992 max=4031.17 moy=272.532557304 ect=428

° -10- 15

o 15-250

250 - 500

500 - 1000

1000 - 1500

1500 - 2000

2000 - 2500

o 2500 - 3000

Max slope 39° against 23° in operational 2.5km METEO FRANCE
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Domain of the experimental AROME 1.3km
runing daily

= (720x720 points)

AROME-FRAMINI-1.3km

° -10-15

° 15 - 250

250 - 500

500 - 1000

1000 - 1500

1500 - 2000

2000 - 2500

L] 2500 - 3000
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High resolution AROME : 90 levels

Several sets of 90 vertical levels has been tested on Xynthia storm (to test numerical

stability) and fog forecast.

The best compromise between physical results and numerical stability is to set the
lowest level at 5 meter (That is the lowest possible level with at time step of 45s on

Xynthia storm)

2 sets of 90 vertical levels with the lowest level at 5m has been tested since 1-06-
2012. One with 41 levels below 2000m the other one with 33 levels below 2000m (21

levels below 2000m in operation)
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AROME 1.3km

= Runs OK with dt=45s PC_CHEAP (NSITER-=1),
= Stronger NH impact at 1.3 km (orographic waves): 31st January 2013 +14TU
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Evaluation of precipitations :
(48 strong events during 2012 summer, from Julien Léger)
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Grey zone of turbulence (1)
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- Adaptation of the Mass-Flux scheme equations for the grey zone
- Dependence of the closure on the resolution

Honnert et al. (2011, 2012) METEO FRANCE
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y
W Grey zone of turbulence (2)

New mass flux assumptions in the grey zone : Resolved TKE (IHOP case)
Méso-Nh 12h resolution : 500m
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u m— Without PMMCO9
Honnert, Masson and Couvreux :A parameterization of the

turbulence at the kilometric scales. What is a subgrid
0bs|&!>\|le§8l<Jcomprendre thermal at the Kilometric Scale ? QJRMS, submitted.




’ Prospects

= TInrease of the coupling zone for AROME (presently only 8 points)

= Mirror suite on the Bull (autumn 2013)

= High resolution suite (with PCMT and PMMCO9 in ARPEGE) (2014 ?)
= SURFEX in ARPEGE, may be in the high resolution suite

= Turbulence in stable cases after Toulouse working days, EFB scheme in CBR.
First results on GABLS1 are promising

= Moist thermodynamic, theta_s instead of theta_| in PMMCO9 ?
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