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Summary and purpose of document

This document provides information on the planned 3rd International Atmospheric Transport Modelling Challenge organized by the NDC Austria in cooperation with CTBTO/IDC.
Action Proposed  

The meeting is invited to consider the document.
Reference: - none
EXECUTIVE SUMMARY
After successfully performing two ATM challenges to predict radioxenon background levels at International Monitoring System (IMS) radionuclide stations of CTBTO in the last three years (2015 & 2016) a third even more comprehensive exercise is planned for late autumn/winter 2018/2019. As for the last exercise the runs will largely be accomplished in a unit emission/Transfer Coefficient Matrix approach. RSMCs are invited to participate in the forthcoming exercise to test their Transfer Coefficient Matrix capabilities.
INTRODUCTION

The Zentralanstalt für Meteorologie und Geodynamik (ZAMG) has been designated by the World Meteorological Organisation (WMO) as Regional Specialized Meteorological Centre (RSMC) Vienna (backtracking only) since July, 1st, 2011 and supports the CTBTO verification system with inverse atmospheric modelling activities on a global scale. In addition, ZAMG was nominated as Austria’s Provisional National Data Center (NDC-AT) by the Austrian Federal Ministry for Foreign Affairs on July, 20th, 1999, in the context of CTBTO’s verification network. Over the years there has been tight collaboration with the International Data Center (IDC) beyond day-to-day verification activities. Specifically, after the Pacific Northwest National Laboratories (PNNL, Richland/Washington, US) launched a first modelling comparison exercise in 2015, ZAMG, together with the IDC, has developed this idea towards more comprehensive scenarios. 
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PURPOSE OF THE EXERCISE
The transition from merely scientific case studies to forecasting radioxenon background at selected IMS stations for the practical use in calibration and performance assessment of the verification system as described in the Comprehensive Nuclear Test-Ban Treaty (CTBT) is the goal which should be accomplished in a 3rd challenge, specifically with the emphasis on multi-model ensemble modelling. According to work done by the European Joint Research Center (JRC) in Ispra/Italy there is the possibility to train - after being corrected for redundancy - an optimal (reduced) ensemble per station if sufficient data is available. For a corresponding ensemble training period (around 2/3 of the total period) it is extremely important to involve as many above Minimum Detectable Concentration (MDC) values and as many as known sources as possible. This is the main goal of the current challenge and should be exemplified for the four selected IMS stations CAX17 (St. John’s), DEX33 (Schauinsland/Freiburg), SEX63 (Stockholm) and USX75 (Charlottesville). The ultimate goal of the atmospheric transport modelling exercise is to provide an ensemble analysis of radioxenon background levels at IMS stations frequently hit by industrial emissions. Analysts at the NDCs should ideally be able to identify the source of an event and be able to associate it with known sources whenever possible as they conduct their task of screening the IMS observations for possible nuclear explosion signals.
EMISSION DATA
Xe-133 stack emission data up to hourly resolution for the time period June until November 2014 from the IRE and CRL radiopharmaceutical plants in Fleurus (Belgium) and Chalk River (Canada) is currently gathered and forms the basis of the exercise. In addition, publicly available most recent quarterly and annual global nuclear power plants emissions from 177 facilities and from around 20 research reactors distributed over the Northern hemisphere including their operating factors as well as the annual emissions from the Mallinckrodt facility (the Netherlands), the NIIAR facility (Russia) and the Karpov Institute (Russia) will be used to refine predictions. IMS station data as well as IRE and CRL emission data can be requested from CTBTO via https://www.ctbto.org/specials/vdec/ Access to these confidential data is not mandatory in order to participate in the exercise since evaluation will be performed by the scenario team (namely ZAMG and IDC). However, access to the data is needed if RSMCs just would like to test their unit emission capabilities independent from the universal output data format developed within the previous exercise. In this case RSMC runs could also not be considered in the ensemble methodologies mentioned above to be tested in the 3rd ATM Challenge. The same is true if the simulated time period per station is below three months as this is considered to be the minimum time period necessary in order to train an ensemble.   
METHODOLOGY
Participants will calculate contributions to the signal at CAX17, DEX33, SEX63 and USX75 for up to 6 months (proposed time frame, but not mandatory) based on a unit emission approach for emissions of IRE and CRL and based on actual emissions for the minor emitters. The primary reason for introducing the unit emission approach in the CTBTO context was to prevent participants, having largely access to the IMS observations, to be guided by any expectations when comparing their results with the measurements. Besides, it enables a larger group to participate in an exercise based on confidential stack emission data. Inclusion of the minor sources (reactor releases and small radiopharmaceutical facilities) is an option but not mandatory. Output will have to be delivered in a pre-scribed ASCII format for the four selected IMS stations for at least three months. In essence output files contain a sensitivity value per release, per collection time (24 or 12 hours depending on the measurement system) and per IMS station.
PLANS FOR 2019
Perform and evaluate the results of the 3rd ATM Challenge
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