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RSMC PRODUCTS AND SERVICES FOR NUCLEAR EMERGENCIES: POSSIBLE EXTENSIONS
(Submitted by Paul Stewart, RSMC Melbourne, Australia)

Summary and purpose of document

This document looks at possible extensions to the services provided in the case of nuclear accidents and radiological emergencies.
Action Proposed  

The meeting is invited to consider the suggestions and take any required action as appropriate.
1.     INTRODUCTION

RSMCs have a broad range of capabilities with respect to atmospheric transport modelling for nuclear accidents and radiological emergencies.  From a consideration of the types of nuclear events that could occur, the issue is raised as to whether there is a need to formally extend the current scope of RSMC services, as specified in the Manual on the GDPFS. 
2.     EXTENSIONS TO CURRENT SERVICES
Currently, the main focus of the RSMCs has centred around a specific radionuclide release from a fixed location.  Reruns of the ATM system can cater for different source emission properties and locations.  However, it is suggested that maybe the initial response could be defined in such a way that it is more relevant to the type of event. 
The following is an attempt at listing the types of events, grouped according to fixed or variable (i.e. mobile) release locations and more general aspects, that could lead to extensions in services:

Fixed Release Locations:

. Time-dependent releases: events where there is a release of varying amounts of a radionuclide
      over an extended period.
. Multiple radionuclide release: events where the initial release would be composed of more than
      one radionuclide.

. Multiple source releases: those cases when there is a number of simultaneous fixed-location
      events within a relevant geographic area.   

. Concurrent releases from a Nuclear accident site and a Volcanic/Chemical/Biological incident site:
      those composite events where the toxic pollutant releases are occurring from different
      neighbouring sites and where it may be more appropriate to generate composite products.
      (Such events may, for example, result from seismic activity.)  
Variable Release Locations:

. Spacecraft Debris Re-entry: those cases where there is a continuous release along a re-entry track, which will be varying in height and geographic location.  (A recent non-nuclear event has
      highlighted the need for such a modelling capability.)
. Nuclear ships: accidents associated with both nuclear powered and cargo ships (carrying
      radioactive waste).

. Land-based nuclear-related transport: train and truck accidents, involving nuclear material.
General Aspects:
. Ensemble versions: virtually all release scenarios could be run in an ensemble mode. (Depending
      on the number of ensemble members and the computer requirements, the ensemble runs may
      be at a coarser resolution.) 
. Longer Forecast Periods: dependent on the analysis and forecast capability of the RSMC. 

. Multiple runs - Increased spatial and temporal resolution of meteorological input according to
      location.

. Observational data: radiological monitoring data, if available, would provide necessary and
       valuable input for the provision of relevant services.
3.     EVENT SPECIFICATIONS

In order to set up meaningful and relevant products for the episodes listed above, it will be necessary to obtain new types of information from the relevant agencies operationally in real-time. For example, with respect to spacecraft debris re-entry events, detailed information would be required on orbits (normal or expected). Similarly, aircraft and ship routing information will be required.

Additional protocols for notifications and requests will have to be set up.  This will involve interaction with other types of centres (eg VAACs) and international agencies (e.g. ICAO/IAVWOG – International Airways Volcanic Watch Operations Group).
4.     PRODUCTS
New products will need to be defined for the various types of events in Section 2 above.  To provide a rapid response capability, it would be desirable to define a set of default products.
In the case of spacecraft debris re-entry, it might be relevant to specify products that depict forecast dispersion plumes originating from different locations and heights. An extension of products for aviation purposes might include the depiction of concentrations according to flight levels / layers (as for volcanic ash). Specific route (similar to major axis concentration forecasts) and area forecast products may also be useful. Mechanisms for directly incorporating results in aviation warnings may be advantageous in emergency situations. For concurrent events, composite products incorporating the variety of sources may be more pertinent.

Extension of products to accommodate more appropriate backgrounds may be achieved through the use of GIS products, Google Earth, or by using  other available software at the RSMCs.  Some other general products, e.g. meteograms of radionuclde concentrations, major axis concentrations, may also be more meaningful for some users. The scope of the Joint / Textual / Worded  Statement, which comments on the event, meteorology and dispersion, for eventual media releases, will also need broadening.
5.     PRODUCT DISSEMINATION AND ACCESSIBILITY
Such enhancements (as those suggested) to RSMC services will have many ramifications for product dissemination.  For example, with reference to the display of graphical or other products on a joint web page, it may be appropriate to have a number of tables separated out according to event type.  To allow for the possibility of multiple runs for a given event, it may be advantageous to have tables with a provision built in for a shuffling of rows where the latest run is always in the top row and prior runs are ordered in the rows below.  Rather than having numerous events depicted on the one joint web page, it may be more prudent to have separate protected web / ftp sites for each type of event.
The importance of setting up a database of relevant and current Contact Details will continue to remain a high priority. Major extensions will be needed to cover new types of events, for example the need to interface directly with Air Traffic Control Operations or the WAFCs centres in London and Washington, especially in the case of concurrent events.

Interaction with NMHSs and their associated agencies will be very important, and especially if downstream systems, such as emergency decision systems, like ARGOS-CBRN (which may require the latest information on population demographics), become more widely used.
6.     ARCHIVING OF RESULTS

Perhaps there is a need to formally archive results, products and observations for different episodes at the RSMCs. This would be useful for cases where there have been, for example, limitations associated with web or ftp servers. Also, such an archive would be useful for later intercomparison studies and assessments.
7.     CONCLUSION

It is expected that extensions, such as those suggested, will need considerable development work in the RSMCs, and also the setting up of relevant protocols. Maybe, the extensions should be staged according to a set priority of perceived events.  If such extensions are acceptable, then it is desirable to define a standard set of products, dependent on the accident type or scenario, and associated methods of product dissemination.  It is important to continue the development of new services in order to be prepared for as many nuclear accident eventualities as possible. 
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