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Summary and purpose of document

This document provides background information on the development of a simulated operational TCM modeling approach to dispersion modeling.  
Action Proposed  

The meeting is invited to note and discuss the information presented in this paper and consider how this information may apply to future changes of the nuclear ERA standards and procedures.
References:
 
http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-Report-ET-ERA-CollegePark2013.pdf
http://www.wmo.int/pages/prog/www/DPFSERA/Meetings/ET-ERA_College-Park2013/documents/Doc-4-5-1_RSMCWashington.doc
http://www.wmo.int/pages/prog/www/DPFSERA/Meetings/ET-ERA_College-Park2013/documents/Doc-4-5-2_RSMCWashington.doc
1. Background

In 2013 the ET-ERA was given information on the use of the Transfer Coefficient Matrix (TCM) approach providing atmospheric transport model products as a mean to allow the end user the flexibility to modify the source term and output products.  Further, information on applying the TCM approach in a test was described. 
In the TCM approach, the dispersion model is run independently for a time series of segments using a unit source.  Since the transport, dispersion, and deposition of any given species is completely independent of the actual source’s emission of that species, the dispersion model needs only to be run once.  The source term information is then applied in the post-processing step.   For example every time a new source term becomes available, the post-processing can be run on the given dispersion output without having to rerun the model.  
Information on applying the TCM in the 2013 paper 4.5 (2) included assumptions such as that there are no interaction amongst radiological species, IAEA and WMO would determine the particle types, the release height would be 0-500 m, etc.   
2. Description of simulated operational run
RSMC Washington is developing the TCM approach in a science developmental account on the National Center for Environmental Prediction’s (NCEP) supercomputer that operates in parallel to the operational supercomputer. The TCM setup is such to facilitate a future transfer to operations, hence it is called here “simulated operations”.  
Specifics of the run include:

· Total forecast duration of 240 hours.
· 6-hourly concentration frequency output.  However, a shorter frequency such as 3 hours or even 1 hour will probably be needed operationally.

· 6-hour emission duration.  

· HYSPLIT model run every 6-hours using a new meteorological forecast (6-hour “cycle” time).  

· The model particle positions are output 6-hours into the dispersion simulation cycle so they can be used as initial conditions for the next cycle.  

· 6-hourly concentrations are output to one file for the forecast hour 0 to 6, and another file from 6 hours to the end of the run 

· Only forecast meteorology is used, meaning that a 0-6-h forecast is a pseudo-analysis.

· 4 species are defined: particle with deposition velocity 0.01 m/s (e.g. I131), particle with deposition velocity 0.001 m/s (e.g. C137), gas with a deposition velocity 0.01 m/s and a wet removal Henry’s constant 0.08 Molar/atm (e.g. I131), and a noble gas.
· During the first cycle, Lagrangian particles are emitted over the first 6-hour period and their positions are output after the 6 forecast hours to be used in the next cycle initialization. Two 6-hourly averaged concentration output files are created for the time periods 0-6 hours and 6-240 hours, respectively.  These two concentration files are concatenated into one file and sent for post-processing. 
· For subsequent cycles, the model calculates a forecast based on a new 6-h emission generating output files analogous to the “first cycle” run. In addition, the previous cycle’s calculation is updated with the forecast meteorological data by initializing it with the particle position file from the prior cycle and brought up to the end of the forecast period. The 0-6 hour concentration file from the previous cycle and the 0-6 hour concentration file from this cycle are appended to an “analysis” file.  This file and the 6-240 hour concentration file from the current cycle are appended and sent for post-processing. 

· With each cycle a text file ‘zerolist.txt’ is created to list all the start date/times of the emissions for this location.  With the first cycle, there is one, with the 2nd cycle, there are 2, etc.  240-hours are tracked, so after 240-h the first cycle is dropped, after the next cycle, what was the 2nd cycle is dropped, etc.  Knowing the number of dispersion simulations to be run each cycle can be used to optimally parcel out the runs to a given number of available computer nodes.  
· Operationally more than one source location must be able to be run at once.  During times with no actual emission (or test) this will allow internal testing by changing the source location (e.g. starting from scratch with each traditional monthly/quarterly exercise), using the correct number of nodes, etc.  
· Once a source location is begun, since each successive forecast depends on the prior forecast, conditions in operations such as the remote possibility of missing a cycle may need to be accounted for.    

Post-processing has not been run yet in this simulated operational setting, but it will be analogous to that done by RSMC Washington for Fukushima.
3. RSMC Washington Future Work
RSMC Washington plans to complete the simulated operational development of this approach and transfer this to operations at NCEP.  
4. Recommendations
Given the successful application of the TCM approach for the Fukushima incident,
· RSMC Washington will give a status report at the next ET-ERA meeting.
· A sub-set of RSMCs are encouraged to perform a test of the TCM approach, considering information provided here and following Paper 4.5(2) of the 2013 ET-ERA meeting and report back at the next ET-ERA meeting
