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Assessment of uncertainty associated with atmospheric dispersion forecasts 
(Submitted by André Méthot)

Summary and purpose of document

This document provides information about a first attempt to assess the uncertainty of atmospheric dispersion forecast using EPS meteorological inputs.
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
5.5.1 Assessment of uncertainty associated with atmospheric dispersion forecasts.

5.5.1.1 Introduction

The Canadian Meteorological Centre (CMC) has several national and international mandates related to the tracking of hazardous material in the atmosphere.

CMC was designated as a Regional Specialized Meteorological Centre (RSMC) by the World Meteorological Organization (WMO).  The RSMCs have the responsibility of issuing meteorological guidance  in relation to nuclear accidents by providing specialized forecasts that show where the pollutants from such accidents are travelling once they get into the atmosphere.  CMC provides this specialized modeling as part of its role in the RSMC Montreal mandate, for WMO and for relevant international organizations.  
Environment Canada, in agreement with the International Civil Aviation Organization (ICAO), has designated the CMC as a regional Volcanic Ash Advisory Centre (VAAC).  VAAC Montreal's area of responsibility includes Canada; Greenland & adjacent Arctic waters; and the North Atlantic Flight Information Region (Gander, Newfoundland FIR). VAAC Montréal responsibilities include detecting, tracking and forecasting airborne volcanic ash over its area of responsibility.  It is also presently participating in the development of guidance for airborne radioactivity.  
CMC is also an active member of the Comprehensive Nuclear-Test- Ban Treaty Organization (CTBTO), which aims at banning all nuclear weapons testing.  Its role is to provide modeling that shows where is it likely that detected anomalous radioactivity at a measurement site could have come from.  CMC provides an operational response to the CTBTO, if an incident should occur, under agreed arrangments. 

Finally, CMC is part of the Canadian Federal Nuclear Emergency Plan (FNEP). The Plan provides the structure and operational basis for federal nuclear emergency preparedness and response in Canada.  CMC is also involved in producing atmospheric dispersion guidance for smaller-scale events in Canada. 
To fulfill these different mandates, CMC maintains different atmospheric transport models (ATMs) to cover events from the local to the global scale. These ATMs are typically and traditionally using weather data (such as winds and precipitation) from all CMC Numerical Weather Prediction (NWP) models; the Global deterministic forecast system (GDFS), the Regional deterministic forecast system (RDFS) and the High Resolution deterministic forecast system (HRDFS), depending on the scale of the event. 
The production system for atmospheric transport modelling greatly benefits from all of the Centre's operational facilities and tools which are part of the well established NWP forecast production system. At the same time, current global weather conditions and forecasts are also always available to provide the necessary basis for interpreting and evaluating the atmospheric transport, dispersion, and surface deposition of hazardous materials in all WMO Regions.
The CMC will soon initiate a project in which the uncertainty about the atmospheric circulation would be taking into account by using Ensemble Prediction Systems data.

5.5.1.2 The project:

The goal of this project is to investigate the feasibility of producing estimates of the uncertainty associated with atmospheric dispersion forecasts.  An optimal use of the dispersion outputs requires this information. Uncertainty in dispersion models results from three different sources: meteorological inputs, source term (location, time, substance, and amount) and dispersion model (mainly parameterization of turbulence, scavenging and deposition).
This study will focus on the meteorological inputs and on the source term parameters. In this first phase, estimates will be produced using different meteorological conditions from the Canadian Global Ensemble Prediction System (GEPS) and different source parameters.  Data from the March 2011 Fukushima nuclear reactor accident will be used. 

