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Summary and purpose of document

Previous meetings of the Expert Team on non-nuclear Regional Specialized Meteorological Centers (n-NRSMC) identified the need for capability building in NMHSs. As confirmed at CBX-XIV (2009), ToR (b) requires the ET to:

· “Identify and promote technical resources which can assist NMHSs in developing their atmospheric transport modelling capabilities, particularly for limited area non-nuclear emergencies such as chemical releases to the atmosphere”
Also in relation to capability building, CBS-Ext.(06, November 2006) had endorsed the ET’s conclusions that, because of the predominately “localized” nature of environmental emergencies related to chemical incidents, that the strategy and plan should be concentrated on developing the necessary capabilities at the NMHSs.  In the case of smoke from large fires, a regionalized approach would be appropriate, where designated RSMCs would provide emergency support to NMHSs and at the same time build capacity at the national level.   This document summarizes dispersion modeling and training activities that can be built upon to respond to the CBS request for assisting NMHSs for limited area non-nuclear atmospheric dispersion emergencies.
Action Proposed  

The meeting is invited to update the status of the following actions proposed at the 2009 n-NRSMC expert team meeting:

· ERA web-page : Include user feedback form on ERA webpages

· Distribute webpage usage statistics to ET

· Update webpage to highlight distinction between nuclear and non-nuclear material

· Ensure that meteorological model resource list is up to date

· Update the WMO Bulletin article on ERA as a way to promote the ERA Web pages

· Add links on fire-monitoring sites to webpage

· Compile glossary of terms relating to ATM, using AMS glossary, for inclusion on ERA web pages.

In addition, it is recommended that the team:

· Complete a survey of available n-NERA dispersion modeling capabilities from institutions in their WMO regional area that can be ported to NMHSs.  Emphasis should be on modeling capabilities that provide source information for toxic chemical release. Provide this list to the WMO ERA programme 

· Develop or provide documentation or web links on training for proper use of such models for n-NERA. (section 1.3)

· Provide a list of  meteorological model predictions with characteristics required for operational dispersion modeling on a local-scale

· Provide links or documentation for access of meteorological model predictions that can be accessed by NMHSs in their WMO region.
· Identify an NMHS in two WMO regions that desiring this capability and demonstrate transfer of the dispersion modeling capability.

Reference(s):
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Hanna, S.R., B. Reen, E. Hendrick, L. Santos, D. Stauffer, A. Deng, J. McQueen, M. Tsidulko, Z. Janjic and D. Jovic, 2010 : Comparison of Observed, MM5 and WRF-NMM Model-Simulated, and HPAC-Assumed Boundary-Layer Meteorological Variables for 3 Days During the IHOP Field Experiment, Boun. Layer. Met. 134, 2 (2010), 285-306, DOI: 10.1007/s10546-009-9446-7

Rolph, G.D; Draxler, R. R.; Stein, A.F.; Taylor, A; Ruminski, M.G.; Kondragunta, S.; Zeng, J,; Huang, H.; Manikin, G.; McQueen, J.T.; Davidson, P.M, 2009 :  Description and Verification of the NOAA Smoke Forecasting System: The 2007 Fire Season, ., Weather and Forecasting, *24, *361-378.
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1. Local Capacity Building at NMHSs

1.1 WMO Survey Recommendations

An approach to build modeling capabilities will be discussed first.  The WMO carried out a survey in 2004 that highlighted needs of the NMHSs for emergency response.
· Many want support, training and guidance in all hazard areas; 

· Some, even if they already run modelling systems, want guidance and training because of the limitations of their own models or modelling systems; 

· The first priority need for assistance is the case of atmospheric dispersion from chemical accidents and the second priority is for smoke from wild-land fires, with the third priority being in biological emergencies;  

· The modelling capabilities in the case of chemical accidents are presently quite unequally distributed among the Regions, with the majority concentrated in Europe.  Those NMHSs that are planning to develop atmospheric dispersion capabilities for environmental emergencies noted their priority was in this area;   

· Although chemical dispersion and transport in water are seen as a similar level of threat as smoke from wild-land fires, the existing modelling capabilities for the transport in water are less developed than for the atmospheric pathway, and assistance in the case of an accidental release to water is less requested than releases into the atmosphere.  
1.2 Modeling capabilities: wild-fire smoke 

The RSMC-Washington as well as other centers have built dispersion modeling capabilities that have been ported to NMHSs. For example the HYSPLIT dispersion model (Draxler, 1999) has been ported to local workstations for smoke (figure 1) and chemical release events.  The HYSPLIT GUI allows the user to choose the meteorological model predictions to drive the dispersion.
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NOAA provides a site for download of the GUI, model and plotting capability as well as an interface for GOOGLE-Earth and other GIS framework that can be used for fine scale assessment.   For smoke, HYSPLIT is also run centrally at the NWS/NCEP once per day for CONUS, Alaska and Hawaii (Rolph, et al., 2009).  All smoke sources are updated in real-time by the NESDIS/HMS for initializing HYSPLIT.  The model is now driven by the NWS NAM 12 km North American model output but can also be driven by  4 km regional nests(CONUS, Alaska, Hawaii)  and a special relocatable 1.3 fire weather nest that can cover about 500x500 km domain.   All meteorological outputs are available in real-time from the NOAA National Operational Model Archive and Distribution System (NOMADS) model data server in GRIB and GRIB2 formats.

1.3 Modeling Capabilities: Toxic Chemical Releases
Toxic chemical releases typically impact areas near the source where long range transport is usually small.  Therefore the expert team recommended that models be transferrable to the local NMHSs since the expertise on local-scale transport flows normally resides there.  The U.S. EPA hosts a website that identifies many chemical transport models that could be used for these near-field applications: 

http://www.epa.gov/ttn/scram/dispersionindex.htm 
 In addition, many NMS countries support emergency response modeling efforts for chemical release.  In the U.S., The Interagency Modeling and Atmospheric Assessment Capability (IMAAC) leads such efforts for in-CONUS emergencies.   The Hazard Prediction and Assessment Capability (HPAC) modeling system is currently used to respond to nuclear and non-nuclear releases.  A full nuclear and chemical source term suite is coupled to the Defense Threats Reduction Agency (DTRA) Second-order Closure Integrated PUFF (SCIPUFF, Sykes, et al., 2007)  model.  The HPAC system is very portable and is being employed by numerous state and local municipalities.  A downscaling capability,  (Urban Dispersion Model, UDM) is also available (100 m grid spacings) to capture local-scale flows not captured by coarser NHS models.  More information on the system is found at :

http://www.sage-mgt.net/services/modeling-and-simulation/scipuff-dispersion-model
DTRA also supports a Meteorological Data Server (MDS) for hosting meteorological model predictions from a variety of operational weather centers (eg: NOAA, U.S. Air force, U.S. Navy, NCAR…) to drive their dispersion modeling system.

NOAA/ARL, in order to provide  chemical source strength estimates, has recently integrated parts of the ALOHA program into the HYSPLIT website. ALOHA is a short-range air dispersion model, and it is a part of the CAMEO software suite developed by NOAA and the Environmental Protection Agency for emergency responders and planners.
The ALOHA source model is coupled to the HYSPLIT dispersion model to provide source term information for a host of scenarios (eg: release from puddles, tanks, pipelines, direct release). A GUI was developed for the user to define critical release characteristics (Figure 2, below). 
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1.4 Modeling Capabilities: Driving Meteorology

Most atmospheric transport and diffusion models require some form of driving meteorological current conditions and/or predictions (NWP) to produce a forecast of the dispersion plume.  Non-Nuclear dispersion emergencies are often localized in nature, therefore, the NWP should resolve important local-scale flow features that could impact the dispersion forecast (e.g.: Hanna, et al., 2010).  Background on properly representing local-scale weather for dispersion calculations are described in WMO TD-778 and IAEA documents.  Such flows such as land-sea breezes, mountain valley flows or other orographically induced flows often require high resolution meteorological analyses or predictions  (under 10 km grid spacings) not easily available to NMSs.  Even if such grids are available, they may not be coupled with available dispersion models for easy use.  Therefore, it is recommended the team identify meteorological models to drive dispersion but with the following requirements:

· Operational, reliable with updates at least twice per day and forecasts to at least 36 hours

· High enough resolution to capture important flow features ( WMO TD 778),

· Output in a format for coupling with dispersion models (GRIB, GRIB2)

· Web or ftp site to parse sub-domain of interest for quick transfer to the NMHSs (e.g.:  NOMADS, http://nomads.ncdc.noaa.gov)

2.1. Information Sharing:  WMO ERA Web page

In addition the Expert Team acknowledged the extensive amount of very useful technical information, which is available presently via the WMO Web site for ERA programme, at:

 http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html 

The n-NRSMC Expert Team recommended that the web page resources should be promoted.  At the same time, feedback should be sought from those who access and further pursue suggested links to other resources.  The meeting suggested that the Web page should include a request for feedback including the facility to create an e-mail facility for soliciting the feedback, guided by a few focused questions on usefulness of information and links provided.  The meeting also suggested that the WMO Bulletin article on ERA (Jan. 2006) should be updated to highlight the differences between the nuclear and the non-nuclear aspects and distributed, to further promote the programme.  

While many chemical incidents are short-lived and are very localized, there are situations where incidents are long-lived or have a large zone of potential impact. For these latter cases, the strategy should include a regional centre that provides assistance in dispersion estimation, under a regionalized operational framework. 

2.2
WMO ERA Web site content and structure 

The ERA Web site was reviewed at the 2009 n-NRSMC expert team meeting.  Suggestions were made for the following site:

 http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html 

· Members should review the pages in detail and provide notes to the Team and Secretariat on where the information requires updates or corrections, suggestions for improvements, and provide updates relative to any relevant information on their respective centres (RSMCs).  

· The distinction of nuclear from non-nuclear aspects of ERA should be improved in information provided on the Web pages.
· New links should be continue to be provided on remote sensing web pages for large fires and smoke from large fires, and these should be posted on the Web page in a suitable location.   
3.  Training on Atmospheric Transport and Diffusion for Operational n-NERA

Web based training modules on operational dispersion for n-NERA should be developed as appropriate dispersion modeling and web site capabilities are identified.  The following web pages are examples that provide training for dispersion modeling for emergency response:

NOAA/ARL : http://www.meteozone.com/tutorial/html/index.html
                     https://ready.arl.noaa.gov/hysplitcameo/training/index.html
UCAR/COMET Training :  https://www.meted.ucar.edu/training_module.php?id=33
U.S. EPA: http://www.epa.gov/scram001/dispersionindex.htm
CAMEO/ALOHA:  http://www.epa.gov/osweroe1/content/cameo/index.htm
DTRA/HPAC: http://www.dtra.mil/documents/business/DNWS/2011DNWSCatalogFINAL(09September2010).pdf
