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REVIEW OF THE WORK, FUNCTIONS AND SPECIFIC NEEDS OF THE GLOBAL PRODUCING CENTRES (GPCs)

STATUS / PROGRESS REPORT FOR GPC TOULOUSE
(Submitted by Jean-Michel Soubeyroux)
Summary and purpose of document
This document was prepared for reporting status and progress of GPC Toulouse (Meteo-France) for the meeting of the Expert Team on Operational Predictions from Sub-Seasonal to Long Time-Scale in  Beijing.

 GPC Toulouse is currently changing the version of  seasonal forecast system used for operational application (RCC_LRF RA VI activities) and the Multi-Model EuroSip, replacing Arpege Syst 4 by Syst 5.

This document presents the specifications of the new Syst5 and the previous upgrade in 2017 to contribute for the implementation of the future Seasonal Forecast Multi-Model Copernicus (C3S/SF).
.

STATUS / PROGRESS REPORT FOR GPC TOULOUSE
1.
FORECASTING SYSTEM
1.1
Description of the forecasting system specification :
Meteo-France produces since January 2013 operational seasonal forecasts with its system 4. This system is based on CNRM-CM5 coupled model. According to the evolution of ECMWF Syst 4, we prepared last year a system 5 including GELATO sea-ice model, and increasing horizontal and vertical resolution of the atmosphere: 75 km resolution and 91 vertical levels (Tl255l91, which is the same resolution as ECMWF system 4 currently in use in EUROSIP). The 12 hindcasts have been produced and archived in the MARS system. The real-time forecasts of system 4 and system 5 run in parallel since April 2015. 

Because of theSystem 5 should be in the multi-model EUROSIP System 5 is described by a technical documentation available at

http://www.cnrm.meteo.fr/IMG/pdf/system5-technical.pdf
Another document, explaining the differences between system 4 and system 5 on the basis of the standard ECMWF basic facts, and including diagrams of scores and maps of model systematic errors can be found at

http://www.cnrm.meteo.fr/IMG/pdf/

 HYPERLINK "http://www.cnrm.meteo.fr/IMG/pdf/system4-to-system5.pdf" s

 HYPERLINK "http://www.cnrm.meteo.fr/IMG/pdf/system4-to-system5.pdf" ystem4-to-system5.pdf
Besides the change in resolution and the inclusion of a sea ice model, the other changes is the update of the ARPEGE-IFS cycle (cycle 37 instead of cycle 32), minor refinements in the soil-vegetation model (Masson et al., 2013), and the inclusion of stochastic perturbations (Batté and Déqué, 2012). This last modification has an implication on the lagged-average technique used for generating the forecast ensembles (see section 1.4).

A detailed algorithmic description of the atmosphere model ARPEGE can be found at:

http://www.cnrm.meteo.fr/gmgec/arpege-climat/ARPCLI-V5.1/index.html
The sea-ice model GELATO is described at:

http://www.cnrm.meteo.fr/spip.php?rubrique225
The ocean model NEMO is described at

http://www.nemo-ocean.eu/
1.2
Content of basic forecast outputs [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Issue frequency:
	Monthly 

	Temporal resolution:
	[averages, accumulations or frequencies over 1-month or 3-months (seasons)]

	Spatial resolution:
	[0.75° x 0.75°]

	Spatial coverage: 
	[Global]

	Lead time:
	[Any lead time between 0 and 4 months for seasons, between 0 and 6 for months]

	Output types: 

	[graphical images http://elaboration.seasonal.meteo.fr] 

	Verification as per WMO SVSLRF
	(a) location of verification : http://elaboration.seasonal.meteo.fr/fr/content/scores-arpege-sys5 ; (b) if the verification is completed on at least 15 years hindcasts: Y; (c) other than ensemble size, if the prediction system is used in operations identical to that used in hindcast verification :Y


2.
PRODUCTS [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
	Variable:
	Probabilities for tercile categories of 2m temperature
	Probabilities for tercile categories of precipitation
	Probabilities for tercile categories of SST (coupled models only)

	Spatial resolution:
	[0.75° x 0.75°]
	[0.75° x 0.75°]
	[0.75° x 0.75°]

	Temporal Resolution:
	1-month or 3-months
	1-month or 3-months
	1-month or 3-months

	Coverage:
	[Global]
	[Global]
	[Global]

	Issue frequency:
	[montly]
	[montly]
	[montly]

	Lead-time
	L0
	Y
	Y
	Y

	
	L1
	Y
	Y
	Y

	
	L2
	Y
	Y
	Y

	
	L3
	Y
	Y
	Y

	
	L4
	Y
	Y
	Y

	
	L4+
	Y
	Y
	Y

	Location of rendered images:
	http://elaboration.seasonal.meteo.fr/fr/content/prevision-arpege-sys5
	http://elaboration.seasonal.meteo.fr/fr/content/prevision-arpege-sys5
	http://elaboration.seasonal.meteo.fr/fr/content/prevision-arpege-sys5

	Location of digital data (if available):
	Non available
	Non available
	Non available

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	


3.
VERIFICATION [response options in brackets; change or delete as appropriate. For non-compliant elements, please indicate intended date of compliance]
3.1
SVSLRF Level 1 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)
	Niño region indices

	Seasons:
	[All 12 (as for products)]
	[All 12 (as for products)]
	[All 12 (as for products)]
	[Calendar month]

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	

	ROC curves:
	[Northern extratropics / Southern extratropics / Tropics]
+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics] 

+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics]
+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Atlantic_boxes.jpg 

+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Indian_boxes.jpg
	Y

	ROC area:
	[Northern extratropics / Southern extratropics / Tropics]
+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics] 

+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics]
+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Atlantic_boxes.jpg 

+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Indian_boxes.jpg
	Y

	Reliability curve:
	[Northern extratropics / Southern extratropics / Tropics]
+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics] 

+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics]
+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Atlantic_boxes.jpg 

+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Indian_boxes.jpg
	Y

	Frequency histograms (sharpness)
	[Northern extratropics / Southern extratropics / Tropics]
+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics] 

+
http://seasonal.meteo.fr/documents/elaboration/files/cartes/LandBoxes.jpg 
	[Northern extratropics / Southern extratropics / Tropics]
+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Atlantic_boxes.jpg 

+ http://seasonal.meteo.fr/documents/elaboration/files/cartes/Indian_boxes.jpg
	Y

	MSSS
	[Northern extratropics / Southern extratropics / Tropics] 
	[Northern extratropics / Southern extratropics / Tropics] 
	[Northern extratropics / Southern extratropics / Tropics] 
	N

	Location of scores:
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5 
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5

	Scores’ availability on the LC-SVSLRF web site
	N
	N
	N
	N

	[For non-compliant elements, please indicate intended date of compliance]
	
	
	
	


3.2
SVSLRF Level 2 scores

	Variable:
	2m temperature
	Precipitation
	SST (coupled models only)

	Seasons:
	[All 12 (as for products)]
	[All 12 (as for products)]
	[All 12 (as for products)]

	Leads:
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]
	[All leads for which forecasts issued]

	ROC maps:
	Y
	Y
	Y

	MSSS maps:
	N
	N
	N

	MSSS 1 maps:
	N
	N
	N

	MSSS 2 maps:
	N
	N
	N

	MSSS 3 maps:
	N
	N
	N

	Location:
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5 
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5
	http://elaboration.seasonal.meteo.fr/en/content/scores-arpege-sys5

	[For non-compliant elements, please indicate intended date of compliance]
	Correlation, bias and RMSE are available
	Correlation, bias and RMSE are available
	Correlation, bias and RMSE are available


4.
DISSEMINATION 
Seasonal forecast data are available on the server Mars of CEPMMT with access by password. Seasonal Forecast products are available on http://elaboration.seasonal.meteo.fr/fr 
5.
LRF MULTI-MODEL ENSEMBLE
Syst 5 will shortly integrate Eurosip Multi-Model and will contribute to the future Copernicus Multi-Model in the phase of Proof of Concept.
6.
ADDITIONAL INFORMATION PROVIDED BY THE GPC
No provided additional information

7.
CAPACITY BUILDING AND TRAINING 
GPC Toulouse assumes also RCC_LRF responsibility for WMO RA VI and participates in training sessions, in particular linked with Climate Outlook Forums , as MEDCOF (For MEDiterranean area).
8.
SPECIFIC NEEDS
No specific needs identified
9.
FUTURE DEVELOPMENTS
An upgrade of Syst 5 will be developed in 2016 and implemented  in 2017 for the needs of the pre-operational phase of Copernicus Multi-Model. Many features of Syst 5 described in section 1 remain valid in the solution we shall prepare, because we do not propose a brand new system, but rather an expensive (in computation time) upgrade. The first change is a resolution increase to 50 km for the atmosphere. The second change is a renewal of our physical parameterizations for clouds, microphysics and convection, in order to use the same version as the model which will be used for the CMIP6 scenarios. Radiation, land-surface and gravity-wave drag parameterizations will remain unchanged, or marginally recalibrated.

The new atmospheric physics package will include:

- a turbulence scheme using a prognostic equation of TKE (Cuxart et al. 2000) and the Bougeault-Lacarrère (1989) mixing length

- a unified convection scheme describing thermals, shallow and deep convection with prognostic convective (cloud and precipitation) condensates and vertical velocity and using a closure hypothesis based on CAPE relaxation (Piriou et al. 2007; Guérémy 2011), 

- a prognostic microphysics scheme used both for the convective and the resolved condensates (Lopez, 2002).

We will also reduce the time step to 10 min, not only for stability reasons, but because the model uses a semi-lagrangian advection which means that the time step is one element of the spatial resolution. We will increase the frequency of the calls to the radiation scheme from 3 hours to 1 hour. The reason is that in this new physics, all diabatic processes have a time evolution and a memory of the previous time step: clouds are not the result of a thermodynamical/statistical equilibrium, so a better sampling of the radiation is beneficial to the realism of the model, which is not the case with system 5. The new atmosphere model is thus approximately 4 times more expensive than the former version: 2 times because of the 50 km grid, 2 times because of the improved physics.

The ocean model which is part of system 5 uses a grid with variable horizontal resolution, from 1° in the mid-latitudes to 0.33° at the equator. It is initialized from an assimilation system running at 0.25°. Changing the ocean horizontal is not our priority. In the SPECS project, we have demonstrated that, for our model, the refinement to 0.25° of the ocean mesh yields a minor impact, for a non-negligible computer cost (Déqué et al., 2014a). The ocean model will be upgraded to version 3.4 and its vertical resolution will be 75 vertical levels instead of 42.
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10.
USERS OF THE LRF
Users of GPC Toulouse are mainly NMS from WMO RA VI with different kind of products available on the website http://elaboration.seasonal.meteo.fr/
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