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Summary and purpose of document

This document provides the status of the RSMC Montreal.


Action Proposed  

The meeting is invited to review the status and consider issues that may arise, as well as identifying and sharing good practices.  
RSMC Montréal report of activities for 2007

Executive Summary


Primary activities for 2007 consisted of the RSMC monthly tests - conducted for scenarios over Canada, the United States, Mexico, Argentina, and Australia - and incremental updates and improvements to the response procedures, software, and to the joint RSMC secure web pages, which are used for communicating transport model products between RSMCs. From 10 to 19 December, RSMC Montréal participated in the international inverse modelling exercise with the Provisional Technical Secretariat (PTS) of the Comprehensive Test Ban Treaty Organization (CTBTO).

1.
Introduction


The Canadian Meteorological Centre (Meteorological Service of Canada, Environment Canada) is designated by the WMO as the Montréal Regional Specialized Meteorological Centre (RSMC) for the provision of atmospheric transport modelling in case of an environmental Emergency Response. The primary regions of responsibility are WMO Regional Associations (RA) III & IV, which encompasses Canada, United-States, Mexico, Central and South America.  RSMC Montréal would also respond jointly with RSMC Washington in support of RSMC Melbourne in case of an event in WMO RA V.

2.
Operational Contact Information

RSMC Montréal

Canadian Meteorological Centre (CMC)

Environment Canada

2121 Trans-Canada Highway

DORVAL, Québec

Canada H9P 1J3

Business contact: Mr René Servranckx

Tel
: 1 514 421 4704

Fax
: 1 514 421 4679

Email
: rene.servranckx@ec.gc.ca

Operational contact (24 hours): Shift supervisor

Tel
: 1 514 421 4635

Fax
: 1 514 412 4639

3. 
Responses and information on dissemination of products

i. Participation in international inverse dispersion modeling exercise with CTBTO

From 10 to 19 December 2007, RSMC Montréal participated in an inverse dispersion modeling exercise with the Provisional Technical Secretariat (PTS) of the Comprehensive Test Ban Treaty Organization (CTBTO). The objective of the exercise was to test the recently adopted arrangements between WMO and CTBTO for the provision of inverse dispersion modeling by WMO designated Centres to CBTO. It involved the participation of 9 WMO Centres (7 designated RSMCs, including RSMC Montréal, and 2 other National Meteorological Services Centres).

For this specific exercise, CTBTO used a time forward dispersion model simulating an underground nuclear test starting at time and a location unknown to the WMO Centres, and in association with real seismic events. From that, simulated radioactivity concentration values were defined as "measured" at a number of stations over a 20-day period. The 9 WMO Centres were then asked on a daily basis to provide inverse dispersion modeling as far back as 16 days and for up to 16 stations and to upload (to the CTBTO web-site) their results within 24 hours of receiving the request. RSMC Montreal was successful in meeting the requirements. CTBTO then combined and "fused" the results with data from the seismic network in various ways to generate ensemble products. 

ii. Dissemination of products

Transport model graphical products and joint statements are posted to secure joint web pages, and faxed to relevent RSMCs and NWCs. For examples of the graphical products, see Annex 4 of WMO, 2006.

In addition to the other RSMCs, the following countries' NMCs are in our email and fax lists:

Antigua

Argentina

Bahamas

Belize

Bolivia

Brazil

Chile

Colombia

Cost Rica

Cuba

Guatemala

Guyana

Mexico

Peru

Uruguay

Venezuela

The following countries' meteorological services are on our fax list only because we have not been obtain a functional email address:

Dominican Republic

Ecuador

Trinidad and Tobago

4.
Routine operations


Monthly Test:

RSCMs Montréal and Washington hold a joint test on the second Thursday of every month. Traditionally, the two RMSCs would alternate initiating the exercise, i.e. one would chose the release location and scenario, and the other RSMC would write the draft joint statement. RSMC Melbourne participated as well, but did not usually initiate the exercise, and the Montréal-Washington joint statements did not include any comparison between their transport models' products and those of Melbourne.

This practice has become more flexible, such that some monthly tests in 2007 were initiated by RSMC Melbourne, or combined with IAEA-RSMC quarterly exercises. 

Table 1 shows the breakdown of these details for the tests in 2007.

	Month
	Source location
	Requested by
	RSMC providing joint statement

	January
	Laguna Verde, Mexico
	RSMC Washington
	Montréal

	February
	Pickering, ON, Canada
	RSMC Montréal
	Washington

	March
	Fort Calhoun, NE, USA
	RSMC Washington
	Montréal

	April
	Whiteshell, MB, Canada
	RSMC Montréal
	Washington

	May
	Lucas Heights, Australia
	RSMC Melbourne
	Melbourne

	June
	Hope Creek, NJ, USA
	RSMC Washington
	Montréal

	July
	Pickering, ON, Canada
	RSMC Montréal
	Washington

	August
	Bilibino, Russia
	IAEA
	not applicable

	September
	Atucha, Argentina
	Washington
	Washington

	October
	Whiteshell, MB, Canada
	RSMC Montréal
	Washington

	November
	Laguna Verde, Mexico
	IAEA
	Montréal 

	December
	Lucas Heights, Australia
	RSMC Melbourne
	Washington


Table 1: RSMC monthly tests for 2007

RSMCs Montréal and Washington apply the standard practice of informing by email all NMHS contact points of WMO RA III and IV, the IAEA and WMO whenever a test is conducted. The email is bilingual (Spanish and English) and contains information about the test and how to retrieve the RSMC products on the common web pages. A confirmation of receipt of the email is regulartly received from NMHS Argentina, including information that the RSMC products have been forwarded to their national authorities. Receipts from other NHMSs are rare. 

For the November 2007 quarterly test with IAEA, the RSMCs products we also faxed to NMHSs in WMO RA III and IV, in accordance with existing procedures. 

Common web pages:

Significant work has been done under the leadership of RSMC Washington in maintaining and updating the common web pages with RSMCs Melbourne and Montréal as well as some other RMSCs. The objective is for all RSMCs to post their products on all common web pages whenever possible. 
5.
Lessons learned from recent experiences and significant operational or technical changes:

· From now on, the yearly RSMC report will be started at the beginning of the year, and updated frequently, while events and details are still 'fresh'.

· Acknowledgement of receipt of information by NMHSs remains a difficult issue.  Perhaps the email messages of RSMC modelling outputs to NMHSs should include a request that they acknowledge receipt, as an attempt to determine whether the messages are getting through. However, it is our experience that the best way to obtain the information is through direct (phone) contact with the NMHSs.

· An increase in horizontal resolution (from 100 km to 33km) in the CMC GEM model had resulted in significantly slower execution time of the trajectory model. An improvement in the efficiency of I/O alleviated this considerably.

· Automated archival of current (three weeks) global 0.5-degree meteorological files, for CTBT back-tracking, was commenced in December.

6.
Operational issues and challenges:

· Maintaining contacts with NMHSs
· Updating and maintaining common web pages
· Incorporation of the CTBT back-tracking software into the (GUI) toolkit
7. 
Summary and status of the operational atmospheric transport and dispersion models

Current global weather conditions and forecasts are available at CMC at all times, to provide, in real time, the necessary input to the atmospheric transport and dispersion models, and for their evaluation and interpretation. 

For forecasts, the Global Environmental Multiscale model (GEM) is used by CMC operations. Two configurations are available: regional and global. The latter, which has a uniform horizontal resolution (33 km) over the globe, is used to provide quality analyses, through the assimilation cycle, and medium term forecast guidance. The regional model has a uniform horizontal resolution (15 km) over North America and is use to provide short tem forecast guidance. There is also an experimental Local Area Model (LAM) with two smaller domains (western and eastern Canada) with 2.5 km horizontal resolution. 

i. The Canadian Emergency Response Model (CANERM)

The CMC operates a complex atmospheric transport-diffusion model, called the CANadian Emergency Response Model (CANERM). It uses the various fields from the CMC operational NWP analyses and the GEM forecast model, and operates on the same computer systems. Hence, the most current data at the full resolution are always immediately available.

The CANERM is a fully 3-dimensional Eulerian model for medium and long range transport of pollutants in the atmosphere. A detailed description of the model can be found in Pudykiewicz (1989). Advection is calculated using the semi-Lagrangian method. Diffusion is modelled according to the gradient (K) theory; diffusivities in the horizontal and in the vertical are dependent on the state of the boundary layer at low levels, and are constant in the free atmosphere. The model simulates wet and dry scavenging and provides estimates of wet and dry deposition.

CANERM operates on a polar stereographic grid and is available in real time for any location on the planet. The operator selects the horizontal resolution depending on the location of the incident and the forecast period of interest: 150, 50, 25, 10 or 5 kilometres. In addition, a northern or southern hemispheric grid at 150-km resolution may be chosen. The model has 28 vertical levels in "eta" coordinates. Its horizontal grid is currently fixed at 229 by 229 points. Some testing has been done to evaluate performance at higher resolutions.

CANERM can be run for a large number of isotopes (Cs-137 by default) as well as for volcanic ash or an inert gas tracer.

CANERM uses the concept of a virtual source (Pudykiewicz, 1989) to model unresolved subgrid scale effects near the point of release. The virtual source is expressed as a 3-D Gaussian function. Since the source strength is usually unknown during an emergency, CANERM uses default values for the source which are described on the products. The model can be run again as new weather data or source strength information become available.

CANERM is fully integrated into the operational setup of the CMC. At any time, its execution can be requested by the duty meteorologist. CANERM uses meteorological fields provided by the global data assimilation system in historical mode, or by the GEM model, in forecast mode. In historical mode, the last 2-3 days are kept on-line for fast access. Beyond that, archived data can be retrieved from tape in a matter of minutes. In forecast mode, data are available to 144 hours twice a day and to 240 hours once a day. The only data that the operator must introduce by hand are the location, time and type of accident. All other aspects are fully automated, based on standard default values. CANERM can be executed for any point on the globe and its outputs are usually available within one hour of notification.

ii. Trajectory model

This model uses winds directly as given by the analyses and/or GEM model.  The wind fields are available every hour in forecast mode and every 3 hours in diagnostic mode.  Initial positions of one or more air parcels in a column are specified, and the parcels are then incrementally displaced, using time and spatial discriminations of the local three-dimensional wind field. It is assumed that air parcels preserve their identify as they are transported in the wind.

The model has been validated using back-trajectories from stations that measured concentrations of tracers from a single source (D'Amours 1998). The back-trajectories converge remarkably well towards the tracer source location. On the other hand, the lack of a boundary layer treatment and the assumption air parcel identity preservation are reflected in the results, which indicate vertical motions that are not in line with the observations.

iii. New lagrangian models

Lagrangian models applicable to all spatial and temporal scales have been developed and are currently being tested. The objective is to eventually replace CANERM with the lagrangian models. 

8.
Plans for 2008:


· The schedule of routine monthly tests for all of 2008 has been set up in collaboration with RSMCs Washington and Melbourne. Each RSMC will select the simulated accident location and write the joint statement on a rotating basis. 

· The schedule of tests (quarterly and others) has been defined in collaboration with the IAEA.

· ConvEx-3 exercise in July in Mexico. RSMCs Montréal and Washington will be lead if a request for support is received.

· Continue the work towards all RSMCs using common web page and posting their results on all common web pages

· Improve contacts with NMHSs in WMO RA III and IV

· Continue testing of new lagrangian models 
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[N.B. The documents in this web page are undergoing a complete update that will be completed by mid -year 2008]

