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Summary and purpose of document

This document provides background information on Applying the Transfer Coefficient Matrix (TCM) approach to provide atmospheric dispersion model products for an upcoming IAEA exercise
Action Proposed  

The meeting is invited to adopting a plan to test the TCM approach to provide atmospheric dispersion model products to member countries.
Reference:
-
Draxler, R.R, and G.D. Rolph (2012): Evaluation of the Transfer Coefficient Matrix (TCM)  approach to model the atmospheric radionuclide air concentrations from Fukishima. J. Geophys.. Res., 117, D05107, doi:10.1029/2011JD17205. http://dx.doi.org/10.1029/2011JD17205
The World Meteorological Organization’s Evaluation of Meteorological Analyses for the Radionuclide Dispersion and Deposition from the Fukushima Daiichi Nuclear Power Plant Accident

Roland Draxler, Dèlia Arnold, Stefano Galmarini, Matthew Hort, Andrew Jones, Susan Leadbetter, Alain Malo, Christian Maurer, Glenn Rolph, Kazuo Saito, René Servranckx, Toshiki Shimbori, Efisio Solazzo and Gerhard Wotawa, World Meteorological Organization’s Model Simulations of the Radionuclide Dispersion and Deposition from the Fukushima Daiichi Nuclear Power Plant Accident, accepted Journal of Environmental Radioactivity, 2013.

http://ready.arl.noaa.gov/READY_fdnpp.php
http://ready.arl.noaa.gov/READY_fdnppwmo.php
Background

The Transfer Coefficient Matrix  (TCM) approach has been an effective mechanism  for running atmospheric dispersion modelling for  long term radiological releases (eg: Draxler and Rolph, 2012; Draxler, et al.,  2013) such as  the long duration Fukishima, Japan nuclear power plant accident during March and Early April, 2011.  This technique allows for various emission scenarios to be rerun quickly  to provide quantitative air concentrations once the computational species are tracked for a combination of short time period segments (eg: a series of 6 hour simulations based on meteorological analyses).  An exercise is proposed in collaboration with WMO RSMCs and the IAEA to test and evaluate this approach for an upcoming response by RSMCs during one quarterly IAEA demonstration in 2014.
First, all parties should be aware of the assumptions used by the TCM approach:

· No interaction amongst radiological species

· Wet and dry scavenging coefficients for each species will be determined by each RSMC.  These values remain uncertain but recommended values will be provided if the RSMC chooses to test them.

· Only radiological decay (not in-growth) processes will be included.  
· Recommended values for gas to particle phase partioning for up to 4 species will be provided but RSMCs will be responsible for choosing ratios for their applications.

· IAEA and WMO will determine the particle types that will depend on the specific event type.

· RSMCs may choose the meteorological analyses available to them in real-time for updating the dispersion segments.  Precipitation estimates from meteorological model forecasts or other analysis should be used.

· Release height will be pre-determined from 0-500 m therefore, results will be most applicable for near ground level scenarios.
· Operational centers will not adjust emission rates for this exercise by comparing to measurements.

General Recommendations (from Doc 4.10, this meeting)

· Upon incident notification, each RSMC contributes analysis and forecast ATDM products in standardized format to one or more central servers,  

· At the next forecast cycle, each RSMC provides new analysis products covering the period from the last forecast cycle to the current cycle, and updated forecast products, starting at the current forecast cycle.

· The analysis-forecast computational cycle continues until the end of the incident.

· The password protected central server will contain all ATDM products as well as ensemble means of pre-selected ATDM combinations. Additional ensemble analysis techniques (e.g. Stefano et al.) may be employed if desired.

· RSMC customers (IAEA and NMS) may access the server to extract the most recent single or ensemble (recommended) ATDM prediction using a default source term (unit) or based upon a user entered source term.

· RSMC customers should be able to select from various air concentration, deposition, exposure, and even dose products on any spatial or temporal scale supported by the ATDM calculations.  Graphics would be created dynamically based upon customer input.

Exercise Configuration:

· A sporadic emission scenario ranging 10 days.  All TCM calculations will assume unit release but emission rates will be updated numerous times during the exercise by IAEA to be used by a NOAA/ARL postprocessor.

· 6 hourly dispersion analysis segments will be created and sent to the NOAA/ARL  

TCM web server to provide updated concentrations for up to 4 species.  The output will be sent to ARL in either GRIB, GRIB2 or ARL packed format using ftp. (http://ready.arl.noaa.gov/READY_fdnpp.php).
· Wet and dry scavenging processes will be used for the duration of the scenario.
· Outputs could be on varying lat-lon grids depending on the driving meteorological model horizontal resolution (eg: higher resolution near the source for initial 6 hour segments with coarser resolution at longer distances).  Default 1 degree meteorological and TCM values could be used instead.
· The scenario will begin with unit source release of at least I-131 and Cs-137.

· The scenario location and emission updates will be broadcast by the IAEA at least daily using RSMC form protocols.

· NOAA/ARL will run the TCM postprocessor to provide 24 hour average concentration and deposition graphics spatially and at several IAEA monitoring locations.

· Initially, ARL graphics will use contour levels for unit releases as used for RSMC exercises.

Timeline
· IAEA and WMO representatives will determine the final scenario configuration. Lead information will not be provided to RSMCs that choose to participate.

· RSMCs should notify IAEA and WMO of their intention to participate within 6 months of determination of final exercise configuration.

· The exercise should occur during the final IAEA quarterly demonstration in the Fall of 2014.
