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Global operational NWP systems based on ARPEGE

Horizontal resolution ARPEGE
M1n 5km

Horlzontal resolution PEARP
Min 7,5km — Mean 17km — Max 37 km
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Regional operational NWP systems based on AROME

for assistance and commercial activities
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Recent evolution

= 02/07/19 : operational switch of CY43T2_op2.02

— New resolutions for global models ARPEGE (5km over W Europe) & PEARP (7.5km
over W Europe)

— 50 members for AEARP, 16 members for PEARO
— new observations assimilated from Metop-C and NOAA-20

— new diagnostics: type of precipitations, visibility, etc.

= 01/10/19 : operational switch of CY43T2_op2.03

— New observations assimilated from IASI/Metop-C and CRIS/NOAA-20, new list of
ground GPS



Visibility (min 1h), AROME 2019-01-06 00UTC + 09h
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Visibility (min 1h), AROME 2019-01-06 00UTC + 12h
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Precipitation Type

Most frequent type and most severe type defined with forecasters.

2018-12-15 21:00:00

55°N e\ ], ﬂ\‘lf)_ t
Rain 1
Freezing rain 3
Dry snow 5
Wet snow G
50°N
Rain snow mixture 7
lce pellets a
Graupel/small hail 9
Hail 10
Drizzle n
Freezing drizzle 12
Moist snowslest 1893 .
Intermittent rain 201
Intermittent dry snow 205
Intermittent wet snow 206
Intermittent rain snow mixture 207
Intermittent moist snow/sleet 213
40°N

Tnow

Ingrid Etchevers



Current E-suite CY43T2_op3

= AROME-France:
— Implementation of a snow analysis,
— Assimilation of OPERA radars,

— New satellite observations assimilated (ScatSatl, AMSU-A & MHS/Metop-
C, ATMS/NOAA-20, IASI/Metop-C)

= ARPEGE .
— New diagnostics for aviation: clear air turbulence and icing

— assimilation of ASCAT/Metop-C, preparation of observation monitoring for
AMV GOES17, NOAA-20, Metop-C, AEOLUS and GOES17 ABI radiances

Operational switch planned for mid-January 2020



Assimilation of OPERA radars

= OPERA radars

— 62 radars from neighbouring
countries

Radars inclus dans AROME-France

— Reflectivity and radial wind
velocity when available soon |

= Number of observations increase ':
— +100 % for reflectivity

— +50 % for radial velocity 45°N

Reflectivity

Radial Velocity
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Assimilation of OPERA radars
Case study : 21-23 October 2019
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* Accumulated precipitations over 24h R

= Improved precipitation forecast in
Rhone valley when comparing with a AL AT .
specific reanalysis product (Antilope) | |
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Perspectives for 2020

= Migration of applications to new HPC (BULL) => expect about 5 times
increase of numerical performance

= QOperational switch of O-suite on new HPC expected in June/July 2020
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Perspectives 2020 and beyond

= Start of next E-suite (CY46T1?) in autumn 2020:

— AROME (PEARO) and ARPEGE (PEARP) EPS change of resolution to the deterministic
ones

— IFS convection and radiation schemes in ARPEGE and PEARP

— Snow analysis and sea-ice model in ARPEGE

— Change how model error is taken into account in PEARP (from multi-physics towards SPP)
— New observations assimilated (AEOLUS, Mode-S, ...)

— New or improved diagnostics

= Collaboration with ECMWF and LAM partners on the next upcoming important IFS code
overhaul, in preparation of porting the NWP codes to new architectures (eg. CPU/GPU ...)

= Ensemble variational solution for data assimilation in AROME-France, possibly in-line with first
operational implementation of OOPS

= IFS gravity wave scheme tested in ARPEGE, in association with revisited choices for orography



sunum bitti. llginiz icin tesekkiir ederim

= The talk is over. Thank you for your attention



Visibility diagnostic

= Visibility =-In €/ 3 (Koschmieder, 1924)
where ¢ is the contrast threshold (0.05 OMM, OACI and CIE), 3 extinction coefficient

= Visicg = - In(0.05) / ( Bcld + Bice)
Beld = a*C"b*exp(c*(logC)"2)*exp(d*(logC)" 3) (C=cloud liquid water content [g m-3])
(Olivier Mestre, Ingrid Etchevers)
Bice = 163.9 C~(1.0) (C = cloud ice water content [g m-3]) after (Stoelinga, 1999)

= ViSinyaro = - In(0.05) / (Brain + Bsnow + Bgraupel)
Brain = 2.5 C*(0.75) (C = rain water content [g m-3])
after (Niemeld, 2014), FMI
Bsnow = 10.4 C*(0.78) (C = snow content [g m-3])
after (Stoelinga, 1999)
Bgraupel = 2.4 C~(0.78) (C = graupel content [g m-3])
after (Niemela, 2014), FMI

= No aerosol in the above formulas, because climatological aerosols in ARPEGE / AROME. Ongoing effort towards
prognostic aerosols (Mohamed Mokhtari, AROME dust)

= Minimum 1h (Visice) et Minimum 1h (ViSiuydro )
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Precipitation types : prob. EPS (AROME)
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