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Summary and purpose of document

This document is providing an updated description of the Canadian  Regional Ensemble Prediction System (GEPS) and its products. 

Action Proposed
The meeting is invited to consider the inclusion of this information into the meeting report.  A short summary could be presented at the meeting upon Chairman’s request, but no detailed review of this content is required for the sake of time management.
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4.2.1   Overview of the Canadian Regional Ensemble Prediction System (REPS)

Since year 2008, CMC has been producing short term regional ensemble forecasts in experimental mode.  The global ensemble Kalman filter (EnKF, Houtekamer et al., 2009) is used operationally since 2005 and supplies the initial conditions for the short term regional ensemble prediction system (REPS). The REPS is producing forecasts up to day 3 with the limited area (LAM) version of the Canadian Global Environmental Multi-scale model, GEM-LAM (see Côté et al. 1998a,b for the global version).  It is noteworthy to know that these forecast outputs are part of a joint project with NCEP (National Centers for Environmental Prediction) called North American Ensemble Forecasting System (NAEFS-LAM) that should come to fruition in 2012-13. 

The Canadian REPS system is now operational since September 2011.
Data assimilation and piloting:

Research plans include the development of an Ensemble Kalman filter for the REPS, but the initial version makes use of the Global Ensemble Prediction System’s initial conditions. Initial conditions for the REPS at 00 and 12 UTC are then interpolated from the Global EPS Ensemble Kalman Filter 0.9° resolution analysis.

Similarly the lateral boundary conditions are provided by the GEPS and they are updated every three hours.

The top of the pilot fields is at 2 hPa while that of the REPS is at 10 hPa. The top boundary conditions of the REPS are given by the piloting method of McTaggart-Cowan et al. 2011.  

Forecast model members
The REPS consists of twenty (20) GEM-LAM members at 33km horizontal resolution and 28 levels,  with a lead time of 72 hour.   The boundary conditions are provided by the Global EPS 20 members,  with a pilot frequency (lateral boundary conditions) of 3 hours.  On the contrary to the Global EPS, the REPS uses a single GEM-LAM model configuration, which is equivalent to the Canadian 33km Global deterministic forecast model.   However,  it uses stochastic perturbations of physical tendencies and surface parameters in order to augment the spread of the ensemble.   

The REPS domain is depicted in figure  4.2.1

The REPS is considered as a high potential tool in support of the warning program for the future.
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	REPS
	GEPS 

	Radiation
	Li and Barker
	Li and Barker

	Surface
	ISBA
	ISBA and Force-restore

	Deep convection
	Kain-Fritsch
	Kain-Fritsch, Kuo

	Gravity wave drag
	One parameter
	Multi-parameter

	Mixing length
	Bougeault
	Bougeault, Blackadar

	SKEB
	No
	Yes

	Physical tendency perturbations
	[0.7 , 1.3]
	[0.5 , 1.5]

	Grid spacing
	33 km
	66 km


Table 4.2.1    Main differences between REPS and GEPS physics.
4.2.1.3 REPS Experimental Products
Products are currently available (as of Fall 2011) only internally on the web site of Québec region High Impact Weather Laboratory of the Meteorlogical Service of Canada.
Plans are underway to transfer these products to the operations at CMC and make them available externally.

First quartile, median and third quartile maps depicting cumulative precipitation,  winds, temperature are made available to the forecaster.   As an example, the following map in Figure 4.2.2 shows the median 24 hour precipitation amounts over North-America.  Other maps,  zoomed over partion of North America are also available.

Other set of maps are depicting the likelihood of exceeding various thresholds for some parameters. Many similar products for wind, temperature and other parameters could be developed with user driven thresholds and requirements.    One could develop an interface allowing users to generate products in a interactive way that would have specific thresholds for given set of parameters and according to specific needs and circumstances.

A series of products in support to the warning program will be developed based on REPS.
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  50% des membres sont inférieurs ou égales à cette valeur (50% sont supérieurs ou égales) 

  50% of the members are lower or equal to this value (50% are greater or equal)

	
	




Figure 4.2.2: 
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Figure 4.2.1:  Domains of the Canadian LAM EPS,  from year 2008 as part of the demonstration program during Beijing 2008 Olympic games (upper left),  until the first Operational implementation in September 2011 (Lower right).





Figure 4.2.3 : Likelihood of 10m winds exceeding 65 km per hour according to REPS.





Figure 4.2.4 : Likelihood of 24-hour cumulative precipitation  exceeding 10mm   according to the REPS.
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