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(Submitted by Benoit Archambault and Bertrand Denis)

Summary and purpose of document

This document summarizes the current status of GPC Montreal activities in long-range forecasting 

Action Proposed

The meeting is invited to take into consideration information provided in the document when discussing new developments and specific needs of GPCs.
STATUS / PROGRESS REPORT FOR GPC MONTREAL
1.
FORECASTING SYSTEM

1.1 Description of the forecasting system specification 
Up to date information on the forecasting system specification are available on the Canadian seasonal forecast official web site: http://www.weatheroffice.gc.ca/saisons/howto_seasonal_0-3_e.html 

The seasonal forecast results from an ensemble of 40 model runs, with 10 run of each of the following models: the Climate version of the Global Environmental Multiscale model (GEM-CLIM), the second generation of the Atmospheric General Circulation Model (AGCM2), the third generation of the Atmospheric General Circulation Model (AGCM3) and the Spectral aux éléments finis (SEF) one.  Each runs are produced with a 12 hour lag to simulate uncertainties in the initial fields.

Specifications of the models: 

· The GEM model (Côté et al. 1998) was developed at the Recherche en Prévision Numérique du temps (RPN). This model has a horizontal resolution of 2 degrees with 50 vertical levels. 

· The AGCM2 (McFarlane et al. 1992) model, from the, (Canadian Centre for Climate Modelling and Analysis (CCCma), has an horizontal resolution of 625 km (T32) with 10 vertical levels. 

· The AGCM3 (Scinocca et al. 2004), also from the CCCma uses an horizontal resolution of 315 km (T63) with 32 vertical levels. 

· The SEF model, developed at RPN was used in previous studies for global data assimilation and medium-range weather forecasting (Ritchie, 1991; Ritchie and Beaudoin, 1994). It is also a global spectral model, with an horizontal resolution of 210 km (T95) and 27 vertical levels. 

All models use the same CMC atmospheric analyses. However, they differ in the way they use the analyzed surface fields. Surface forcing, crucial in controlling the seasonal atmospheric variability, has to be treated carefully. The numerical models used in the EC Seasonal Forecast System are forced by 3 fields: sea surface temperatures (SST), sea ice and snow cover. The treatment of these fields is done in the following way:

For the GEM model: since no interactive ocean is used, the SST anomalies observed just prior the beginning of the forecast (preceding 30 days) are fixed throughout the forecast period and they are added to the evolving climatology. The sea ice extent analysis is relaxed toward the climatology during the first 15 days of the forecast period. The snow cover is a prognostic variable of the model initialised off from weekly observations. 

For the AGCM2 model: the treatment of SST anomalies is done in the same way as for the GEM model. The sea ice cover is climatological all along the numerical integrations. The snow cover is a prognostic variable of the model initialised off from weekly observations. 

For the AGCM3 model: the treatment of SST anomalies is done in the same way as for the GEM model. The sea ice extent analysis is relaxed toward the climatology during the first 15 days of the forecast period. The snow cover is a prognostic variable of the model initialised off from weekly observations. 

For the SEF model: the treatment of SST anomalies is done in the same way as for the GEM model. The sea ice extent and the snow cover analyses are relaxed toward the climatology during the first 15 days of the forecast period. 

The climatic drift in the models is removed using their own climatology. The models climatology comes from the 30 year hindcasts of the seasonal Historical Forecasting Project (HFP). 

1.2
Content of basic forecast outputs 
	Issue frequency:
	Monthly

	Temporal resolution:
	Monthly average for each of the 4 month period of the integration

	Spatial resolution:
	[2.5° x 2.5°]

	Spatial coverage: 
	[Global]

	Lead time:
	Zero lead time for monthly forecast, zero and one month lead time for seasonal forecast.

	Output types: 

	Global graphical and digital output available here:
http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
Password and username are provided upon request to implementation@ec.gc.ca.

	Verification as per WMO SVSLRF
	Yes

· Verifications are available at the  LC-LRFSVS web site: http://www.bom.gov.au/wmo/lrfvs/ over the hindcast period 1981-2001
· Historical verifications over the hindcast period 1971-2000 are also available with each corresponding forecast here: http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html 

· Including the ensemble size, the prediction system used in operation is identical  that the one used in hindcast verification




2.
PRODUCTS 
	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:
	[2.5° x 2.5°]
	[2.5° x 2.5°]
	

	Temporal Resolution:
	1 and 3 months
	1 and 3 months
	

	Coverage:
	[Global]
	[Global]
	

	Issue frequency:
	[monthly]
	[monthly]
	

	Lead-time
	L0
	Y (1 and 3 month)
	Y (1 and 3 month)
	N

	
	L1
	Y (3 month)
	Y (3 month)
	N

	
	L2
	[Y/N]
	[Y/N]
	N

	
	L3
	[Y/N]
	[Y/N]
	N

	
	L4
	[Y/N]
	[Y/N]
	N

	
	L4+
	[Y/N]
	[Y/N]
	N

	Location of rendered images:
	http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
	http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
	

	Location of digital data (if available):
	http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
	http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
	

	[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)
	
	N

	Leads:
	0 and 1 month
	0 and 1 month
	
	

	ROC curves:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	N

	ROC area:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	N

	Reliability curve:
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	N

	Frequency histograms (sharpness)
	[Northern extratropics / Southern extratropics / Tropics]
	[Northern extratropics / Southern extratropics / Tropics]
	
	N

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

	Location of scores:
	http://www.bom.gov.au/wmo/lrfvs/
	http://www.bom.gov.au/wmo/lrfvs/
	
	

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

	[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)
	

	Leads:
	0 and 1 month
	0 and 1 month
	

	ROC maps:
	Y
	Y
	

	MSSS maps:
	Y
	Y
	

	MSSS 1 maps:
	Y
	Y
	

	MSSS 2 maps:
	Y
	Y
	

	MSSS 3 maps:
	Y
	Y
	

	Location:
	http://www.bom.gov.au/wmo/lrfvs/
	http://www.bom.gov.au/wmo/lrfvs/
	

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


4.
DISSEMINATION 

GPC graphical products are available on a password protected web site:

http://collaboration.cmc.ec.gc.ca/cmc/saison/glb/cmc_seasonal_fcst_global.html
GPC gridded products are available on a password protected ftp site:

ftp://depot.cmc.ec.gc.ca/
Password and username are provided upon request to implementation@ec.gc.ca
5.
LRF MULTI-MODEL ENSEMBLE

The system of GPC_Montreal is already a multi model system (see 1.1 Description of the forecasting system). GPC_Montreal  exchange data with the LC-LRFMME as well as with APCC (http://apcc21.net/).
8.
SPECIFIC NEEDS

For verification purpose, GPC_Montreal would like to have access to global historical quality controlled observed station data (cf: GCOS).
9.
FUTURE DEVELOPMENTS

In the short term, the plan is to implement a calibration technique for the probabilistic forecasts developed by Francis Zwiers and Slava Kharin.
The medium range future plans for the Canadian seasonal forecast is to introduce a coupled ocean-atmosphere model based on the atmospheric model GEM and the ocean model NEMO. This coupled model should be delivered in the next 2 to 3 years. We are also exploring the possibility to introduce in the seasonal forecasts the coupled ocean-atmosphere developed at the Canadian Center for Climate Modeling and Analysis (CCCma) http://www.cccma.ec.gc.ca/ for their IPCC simulations. These coupled models will extend the dynamical seasonal forecasts up to 12 months.  
10.
USERS OF THE LRF

Our Seasonal forecasts are freely available over Canada on the public weather web site (http://www.weatheroffice.gc.ca/saisons/index_e.html), many people visit this site but we don’t know exactly their usage.  
The seasonal forecasts are used by the Canadian Forest Service for their Wild land Fire Information System. The Hydro-electricity sector looks at these forecasts for their planning. Agriculture Canada uses the seasonal forecasts to predict crop and drought. 
__________________

