Cycles installed at Météo-France:

CY32: declared locally in December 2006 (common with ECMWF/IFS) 

CY32T0: declared early February 2007 

· Bugfixes for LAM 3D-VAR

· Catch-up of MF E-suite for operations

· Optimisation for NEC platforms

· (final) bugfix for LAM geometry

CY32T1: declared April 2007 

· ALARO0 code updated within the official releases; R&D updates for 3MT

· OMP and AROME optimisations

This cycle became an export version for the Aladin partners.

CY32T2: declared June 2007 

· Climate group contribution for Arpège-Climat

· Stronger compression option for GRIB fields (second-order compacting)

· BATOR adaptations for reading GRIB instead of RGB libraries for SEVIRI data (useful for the assimilation of SEVIRI radiances in Aladin-Hungary)

· Corrections in the call to the externalized surface scheme SURFEX in Arpège and Aladin-France

· Optimisation of FGAT configuration for LAM

· MPI bugfix for the NEC SX8

· Bugfixes from phasing for ALARO and configurations 401/501/601/801 LAM

· Adaptations for the use of ASCAT data in Arpège and LAM

· Further adaptations and bugfixes for the “Diagnostiques Horizontaux”, zonal and local horizontal model diagnostics (DDH)

· Adaptations for the use of METOP sensors and SEVIRI Clear Sky Radiances in Arpège and LAM

· New pre-processing for ground-based GPS (ZTD)

· Adaptations for the use of GPS radio-occultations in Arpège and LAM

· Version 2 of SURFEX in AROME; consistency checks on physiographic fields; get PBL fields directly from SURFEX (for diagnostic purposes only, so far)

· MASDEV4.7 version of Méso-NH physics for AROME

· Implementation of the 1D Bayesian retrieval code within the Arpège/IFS assimilation software, for radar reflectivity assimilation

· Implementation of the radar radial wind observation operator in Arpège/IFS

· Update to HIRLAM physics on CY32

· Miscellaneous cleanings in the dynamics code

· Adjoint of the SL advection scheme for LAM

For CY32T1, the total amount of modified or new routines is about 1200. The new version of the AROME physics package represents about 50 % of this figure.

CY32T3: declared end of September 2007 

· Further changes for the Arpège/SURFEX interface

· Use PBL fields directly from input file (possibly computed by SURFEX previously) –under logical key

· Corrections for ALARO0 physics to match the operational version at CHMI

· Protections against too aggressive optimisation by NEC compiler

· New treatment of surface emissivity for microwave radiances over land

· Adapt DDH for 3MT and prognostic microphysics

· NEC optimisation features for AROME

· Bugfixes for CANARI OI scheme

· Optimisation of SL/AD code

· Screening of radar radial winds made available within Arpège/IFS software

· Adapt code for the assimilation of relative humidity retrievals from the 1D Bayesian inversion of reflectivities

· Further cleanings in dynamics; setup for VFE-NH code

This cycle has become an export version for the Aladin partners.

CY33: released early December 2007 (common with ECMWF/IFS) 

CY33T0:  in January 2008

· Catch-up of changes for the Arpège HR E-suite from CY32T0_op2

CY33T1:  early-March/mid-April 2008 

· Assimilation:

· Plug-in LAM wavelet code

· Code adaptations for reading in maps of (small ensemble derived) b’s

· Variational bias correction adapted for Aladin (to SEVIRI HR radiances)

· New humidity control variable (E. Holm’s dev.) in Aladin

· adaptations in obs part for HR AMDAR and AMSUB (G. Bölöni)

· Arpège and Aladin-FR Physics: 

· final versions of TKE and SURFEX plug-in

· Store exchange coefficients for vertical diffusion from the HR trajectory and read them in the TL/AD integrations

· 3MT (mixed turbulence/convection scheme) for Arpège and Aladin

· Complete the setup for VFE in the NH model (if this has not been included before in CY33 by Mats and Karim or been implemented in a CY33R1)

· Rationalisation of the SL Interpolators (plus pruning some options) – Jan Masek

· AROME:

· Surfex3 including CANOPY scheme for PBL diagnostics,

· EDKF shallow convection scheme,

· Hail as an option in the microphysics,

· New handling of surfex output files (as atmospheric output files) - Optimisations for initial surfex files reading.

· Arome compliant version of DDH (horizontal diagnostic averages for physics tendencies) - “version 0” (before further dataflow and logic re-structuration)

· ALARO0 vertical diffusion implicit coupling with SURFEX

33T1 should become an export cycle for Aladin partners.

CY34: to be started on May, 19th, 2008 

CY35: cleaning cycle to be produced immediately after CY34, mid-June/mid-July 08

· renaming and moving routines in the source code Projects

(...)  some development cycles CY35Txy ??

CY36: March or April 2009 (common with ECMWF/IFS)

Progress and plans at Météo-France:

E-suite on CY32T0 containing :

· CY32T0

· assimilation of GPS radio-occultation (8 satellites, based on COSMIC constellation)

· modified pre-treatment and data selection for ground based GPS delays, leading to the assimilation of more GPS zenital delays (20 to 30 % more data)

· assimilation of AMSU-A (12 channels) and MHS (formerly AMSU-B, all channels) sensor radiances  from METOP

· assimilation of scatterometer data from ERS-2; monitoring of scatterometer data from ASCAT onboard METOP

· modified clear sky IR radiance selection (placed before sampling/thinning, rather than after). This change allows for about 10 % more clear-sky IR radiance data to pass screening

· stop assimilating some AMSU-A channels from NOAA 16

· reduction of the rate of evaporation of precipitations, in order to avoid spurious too strong local circulations in the Aladin-France forecasts

· in the Aladin-FR assimilation: assimilation of 10 m SYNOP and MESONET observations

· new NESDIS SST data (on a 1/12 deg grid resolution)

· correction of a bug in the treatment of soil water content in the surface CANARI analysis (Françoise and Alena Trojakova)

This E-suite has turned into operations on September 5th, 2007.

PEARP Version 1.5

· same basis as the current PEARP version (10+1 members at TL358C2.4), 

· 55 vertical levels, 

· revised initial perturbations: 16 targetted SV for Europe/Northern Atlantic, 10 SV on the complementary domain to Eur/N.Atl., 10 SV over Northern Hemisphere, 10 SV in the Tropical band (+/-30 deg.), 20 SV in the Southern Hemisphere. All SV are computed in T95L55, over 12 h optimization time. Additionally, 24 h evolved perturbations from previous day run are used.

· All initial perturbations are combined and scaled by the σb's of the day (obtained from the small 3D-VAR FGAT ensemble of analyses of Arpège)

· Completion of PEARP contribution to TIGGE (Tmin, Tmax).

This Arpège EPS version has become operational on January 28th, 18UTC run.

E-suite for global higher resolution: CY32T0

· TL538L60C2.4 for Arpège, with 4D-VAR minimization increments at TL107/TL224(C1.0) and 25/30 iterations per outer loop. This leads to about 15 km resolution over France. Increased vertical resolution is around the tropopause and in the lower stratosphere.

· Variational bias correction

· Assimilation of METOP/ASCAT

· Monitoring of some IASI channels (314)

· PDF-based sedimentation for the Advanced Prognostic Cloud Scheme (formerly “Lopez-scheme”)

· Increased asymptotic mixing length in turbulence for momentum

· Vertical finite element discretized scheme

· Aladin-France: incremental digital filters (stop-band edge at 2h), retuned global REDNMC (1.2 instead of 1.5), L60 vertical levels (same as Arpège) but horizontal resolution kept at 9.5 km 

Technical start has taken place on November 5th 2007. Switch to operations has taken place on February 6th  2008.  

Plans for 2008:

· Stop the Arpège-Tropiques assimilation cycle, switch Arpège-Tropiques production runs on the Arpège assimilation cycle. Tropiques model goes to TL538C1.0L60 resolution (end of February or March)

· Start on a routine basis an ensemble of 6 assimilation cycles of 6h-window 3D-VAR FGAT in TL358C1.0L60 under OLIVE (to be confirmed for beginning of 2008)

· Arpège and Aladin-France E-suite number 1 for 2008 :

· CY33T0 

· assimilation of new AQUA/AIRS channels (~30 channels), 

· assimilation of Metop/IASI channels (~60 channels), Metop/HIRS, 

· assimilation of GRAS radio-occultation, 

· assimilation of MSG/SEVIRI Clear Sky Radiances, 

· assimilation of clear-sky microwave radiances over land (DMSP F14 SSM/I), 

· couple the assimilation with variances derived from the ensemble assimilation, 

· re-introduce a simplified water cycle in the physics for 4D-VAR ?, 

· switch on the new humidity control variable (E. Holm’s), 

· ALADIN-France : new obs like in Arpège, remove RH2/T2 obs in night time runs (spurious surface/PBL forcing via B matrix, flag will be on real solar time), VarBC for SEVIRI (to be confirmed), monitoring of some radar radial winds from the French ARAMIS network (to be confirmed).

· ARPEGE physics: new tuning of horizontal diffusion, new GWD, modified surface turbulent exchange coefficients, modified snow melting on ground

· modified timestep for Aladin-FR (450 s ?) to have an even number of iterations for 1h

This E-suite is expected for testing over February-April 2008. Note that the presence of VarBC in Arpège induces a change in the strategy for starting an E-suite containing new observation types. Since VarBC is a bias correction scheme where all observations are inter-dependent (plus the analysis) inside VarBC, one needs to proceed to a warm-up of the E-suite prior to the actual start. This warm-up consists in introducing progressively the new observations, over about 2-4 weeks. 

· Development of on-demand LBC file production for any Aladin partner domain, from an Arpège E-suite => spring 2008 ??

· Arpège and Aladin-France E-suite number 2 for 2008 (spring 2008):

· Double the density of about all radiance types (adaptation to T538),

· TKE CBR

· Shallow convection scheme

· ALADIN-France : 3D-VAR FGAT; Doppler radial winds assimilation (?); surface assimilation (CANARI).

· Preparations for the evaluation on the NEC Phase 2 Arpège system (TL800C2.4L70) should start in summer 2008, for a delivery of the prototype application in the autumn. This version will be used for the technical validation process on the NEC Phase 2.

· PEARP Version 2: main target is an increase of PEARP members to 30-50 + coupling with the ensemble assimilation.

· Arpège and Aladin-France E-suite number 3 for 2008 (Sept-Dec 2008):

· New GWD, new orography definition (mean or semi-envelope)

· first tests of SURFEX in either Aladin-France and/or Arpège, probably  with equivalent “ISBA-2-layer” scheme and old clim files (not ECOCLIMAP)

· Assimilation of cloudy microwave radiances (using a simple linear regression method for bias correction, with IFS coefficients as predictors)

· Install the ensemble assimilation for the Aladin-Réunion system (target is January 2009)

· Complete Acceptance Test (“VSR” in French acronym) for the NEC Phase 2 cluster: end of January 2009

Arome first pre-operational suite:

Forecast model configuration:

600*512 gridpoint domain, 2.5 km resolution, 41 levels (adapted for convective modelling with a refined PBL and first full model level at 17.5 m height), Méso-NH physics (CBR TKE, ICE3 microphysics that include graupel but not hail, Surfex coupled in explicit mode with atmospheric vertical diffusion, IFS-based radiation scheme called every 15 mns, no deep convection neither GWD), timestep = 60 s not using the Predictor/Corrector scheme.

Assimilation will be with a 3 h frequency 3D-VAR cycle, including:

· GPS ZTD with specific (station, center) quality control and blacklist

· specific channel selection for AMSU data (because of different vertical discretization than Arpège/Aladin-FR)

· Arp/Ald bias correction files so far, with later on switch to VarBC

· ensemble B statistics recomputed on newly tuned horizontal diffusion version of Arome

· 10 m wind

· 2m T and RH on daytime

· 2m T and RH first guess values extracted from Surfex model (rather than ACHMT)

· radar radial winds assimilated (15 km thinning)

A specific surface analysis is run every 6 hours (CANARI surface). 

Arome will be run with a 30 h production forecast four times a day. One 30h forecast takes about 35-40 mns elapse on 64 PE/NEC-SX8R. The pre-operational E-suite is scheduled for April 2008, but a regular daily monitoring and evaluation of the target configuration has started since beginning of October 2007 (monitored under the OLIVE system at CNRM). Ongoing work currently focuses on the following topics:

· In-depth evaluation of PBL diagnostics (2m and 10m fields), based on “CANOPY” scheme, solving the vertical profiles for extra PBL levels between the ground and the first model level, with surface fluxes from SURFEX as input and adaptive fields. These diagnostics also will be evaluated in data assimilation, as input to the low-level PBL observation operator (collaboration with Hungarian Met Service)

· revised choices for horizontal diffusion: diffusion has been divided by 5 for vortivity, temperature and by 20 for divergence (which now has the same intensity than for vor/tem); close to zero diffusion on pressure departure (as for surface pressure). This setting improves drastically the 10 m wind behavior, and also improves T2m features (though not removing completely problems in Alpine valleys). No SLHD so far.

· Shallow convection parametrization following the lines of the “EDKF” approach (collaboration with KNMI)

· overestimated precipitations in convective cells: further investigations within the Méso-NH microphysics code, possible assessment of the tuning of TKE exchange coefficients.

· Lack of shallow clouds and too dry initial states in the model: the question whether this is a model problem (link with microphysics and diffusion) or an initialization and coupling problem (consequence of either fullpos or LBC formulation) remains under investigation. It seems granted that Aladin-Fr does provide a too dry PBL to Arome, and that this bias is delaying the onset of low-level clouds and cases of fog in Arome-FR.

· The question on how to most effectively couple hydrometeors has been raised again. Presently, Arome is coupled with zeroes for water species, but new tests should be done.

· Cases of model explosions are under investigation. These crashes appear now more frequently since horizontal diffusion has been reduced (see above). So far, switching on the P/C scheme deteriorated stability (!) and switching off the new “CANOPY” scheme helped removing some of the explosions.

· Other “mis-behaviors”: too strong low-level winds over orography (top of hills).

· positive points noted by the Forecaster evaluation (PARME): overall envelope of localization of convective-type precipitations, frontal structures (narrow/broad bands), local adaptation of wind to the finer orography. Furthermore, QPF scores for precipitations are better than with Aladin-FR, despite over-estimated strong precipitations in thunderstorms.

· Apparently, very positive experience with Doppler radial wind assimilation. Conversely, problems with T2M/RH2m assimilation probably because of too broad vertical correlations in cases of strong wintertime inversions.

Post-processing of fields: tests on filtering of Arome outputs (forecasters complain about too noisy small scale features, as typical for derivative fields), model-to-satellite application exists now (D/Prévi/COMPAS development on “ISP” product).

