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Summary and purpose of document

This document contains the report of the Co-Chairperson of the CBS DPFS Expert Team on Emergency Response Activities (ET-ERA) on progress with Atmospheric Transport Modelling for non-nuclear emergency response activities.

Action Proposed

The meeting is invited to note the activities of the ET-nNERA, its proposed Work Plan and draft text for the new version of the Manual on the GDPFS, and to make appropriate recommendations to CBS.

Annex(es): Annex 1 – Proposed Operational Procedures for Non-Nuclear ERA for the New Manual on the GDPFS
Reference(s):


1.
Background
1.1
The goal of the Emergency Response Activities (ERA) programme is to assist NMHSs, with other relevant agencies of Member countries and in cooperation with relevant international organizations, to respond effectively to environmental emergencies. Until 2005 the programme mainly focused on emergencies caused by nuclear accidents and radiological incidents. 
1.2
It being widely recognised that the tools used to model the dispersion of nuclear contaminants in the atmosphere can also be applied to other hazardous materials, the ERA programme was directed to expand its activities into non-nuclear environmental emergencies. At CBS-XIII (2005) a new Expert Team on Modelling of Atmospheric Transport for non-Nuclear Emergency Response Activities (ET-nNERA) was established to complement the nuclear ERA Coordination Group (nERA-CG) and sharing many of its members. That Expert Team met in 2005 at Melbourne, in 2007 at Montreal, in 2009 at Toulouse and at Melbourne in 2012. Reports of those meetings can be found at http://www.wmo.int/pages/prog/www/CBS-Reports/DPFSERA-index.html
1.3
At CBS-XV (September 2012) it was decided to restructure the CBS OPAG on DPFS, leading to the creation of the Expert Team on Emergency Response Activities (ET-ERA) which consists of two Task Teams that deal respectively with operational procedures for nuclear and for non-nuclear ERA.  The Task Teams are Co-Chaired by Mr René Servranckx (Canada, for the nuclear ERA) and Mr James Fraser (Australia, for the non-nuclear ERA).  Due to the overlap in the membership of the nuclear and non-nuclear task teams, meetings of the ET-ERA now cover both topics in combined meetings.  
1.5
The Expert Team met in October 2013 at College Park (report available at http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-Report-ET-ERA-CollegePark2013.pdf) and most recently in December 2015 at Buenos Aires (report available at http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final-ReportET-ERABuenosAires2015.pdf.  
1.6
The primary non-nuclear topics discussed at the Buenos Aires meeting were the review of the non-nuclear ERA procedures to be included in the new Manual on the GDPFS and the outcomes of the non-nuclear ERA exercise (September 2014) used to test the draft procedures.  These are discussed below. Progress on other relevant activities such as co-operation with other international organizations, capacity development and outreach and ERA website content and structure
 have been more limited due to competing work pressures.
2.
Development of Operational Procedures for ERA

2.1

Operational Procedures Experiments
2.1.1

In 2012, the ET-nNERA meeting in Melbourne worked on a revised set of draft operational procedures for non-nuclear hazards, such as smoke from large fires and large chemical releases. The ET-nNERA stressed that these draft operational procedures needed to be tested in an exercise, and it was agreed that the main objective of the exercise would be to test operational procedures for request/reply for RSMC support for a non-nuclear emergency, rather than evaluate the accuracy of the models. The exercise also aimed to demonstrate and illustrate to the NMHSs involved the use of ATM in a significant incident for supporting decision making, and demonstrate to CBS the practicability of the developed procedures. An exercise involving a simulated  request  from  NMHS  to  RSMC  for  assistance  during  a  large  chemical  fire took place on 1 October 2013 and involved the RSMC Montreal and the National Meteorological Service of Argentina (Servicio Meteorológico Nacional).  A summary of the results of this exercise was presented in the report from the 2013 ET-ERA meeting (College Park, USA, 2013).
2.1.3

Based on the results of the 2013 exercise the ET-ERA then recommended running a second exercise (or series of exercises) covering each of the four scenarios that are covered by the draft  non-nuclear procedures (viz. Smoke from forest, grass or peat fires; Smoke from industrial fire;  Chemical releases not involving fire; and Backtracking trajectories) with each exercise could involve multiple RSMCs, each responding to requests from either NMHS Argentina or an NMHS in their Regional Association; 

2.1.4

A second  non-nuclear  exercise,  again comprising  a  simulated  request  from  NMHS  to  RSMC  for  assistance  during  a  notional large  chemical  fire at the Campana-Zarate petrochemical plant (located at 34.158( S, 58.948( W) in Argentina,  took place on 3  September  2014 which involved  the  RSMC  Montreal  and  the  National  Meteorological  Service  of  Argentina (Servicio Meteorológico Nacional).  Results of this exercise were presented at the 2015 ET-ERA meeting (Buenos Aires, Argentina, 2013).
2.1.5

Following the 2015 ET-ERA meeting, a further set of exercises were run in early January 2016 to test the remaining non-nuclear scenarios covered by the draft procedures. These comprised of requests from NMHS Argentina for dispersion products for scenarios involving:
a)  Grass fire (conducted 6 January)

b)  Chemical incident (conducted 6 January) 

c)  Industrial fire (conducted 7 January)

d)  Backtracking (conducted 7 January)
In response, products in the form of dispersion were provided by RSMCs Montreal and Exeter via email and web links.  Example output products for the Industrial Fire exercise can be found at http://eer.cmc.ec.gc.ca/people/eer/vfKktRRsEL2MWXTAxZ0e/27_RSMC_Ex_MaldonadoPlant/anim.html 
2.1.6

Feedback from RSMCs Montreal and Exeter and NMHS Argentina regarding these exercises have mainly centred around improving the design of the request form, with suggestions to use more fillable boxes and/or check-boxes or tables, to make it easier for less-experienced people to complete.  This form redesign work has yet to be done.  Another shortcoming of the existing form was the lack of specific options to cater for backtracking requests, for which the release start and end times are generally not known.  To remedy this, it has been suggested to include an additional option to the request form as follows:
   "(For backtracking requests) Date and Start time of detection: "
2.2

Amendment to the Manual on the GDPFS
2.2.1
The Buenos Aires ET-ERA meeting reviewed the draft operational procedures for non-nuclear ERA.  The current proposed amendments were reviewed by all ET-ERA members at that meeting and are presented in Annex I. 
2.2.2
Discussions at the Buenos Aires meeting were very productive and many issues were clarified during review of the draft procedures for non-nuclear ERA. 
2.2.3 The meeting stressed the need for final testing and evaluation of the procedures for all non-nuclear request scenarios as has been discussed in 2.1.5 and 2.1.6 above. This evaluation has not yet been completed. 
2.2.4
The meeting noted that appropriate designation criteria for any organization seeking to nominate an RSMC for non-nuclear ERA still need to be prepared (This has not yet been done).   Demonstration of an RSMC's ability to respond to these request scenarios would be an important requirement for any RSMC seeking designation for non-Nuclear Emergency Response Activities.
2.2.5 
Most of the proposed no-nuclear ERA amendments to the Manual on the GDPFS were approved by the ET-ERA at the 2015 Buenos Aires meeting. However, a few points have not been completed, as mentioned in paragraphs 2.2.3 and 2.2.4. The ICT is invited to discuss the impact of these delays and the next steps to bring the non-nuclear ERA procedures into the Manual. 
3.
Mechanisms for Capacity Building

3.1

The Terms of Reference for the Expert Team (see https://www.wmo.int/pages/prog/www/DPFSERA/ET-ERA_ToR.htm) include the need for capability building in NMHSs with regard to atmospheric transport modelling. For this purpose, there are plans to develop  guidance and technical information for non-nuclear emergencies and atmospheric transport modelling on the WMO Web site for ERA programme   http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html using a structure similar to what is already there for nuclear ERA. 
3.2
The web site continues to be extended and updated, with additional links to training resources being added in 2014 and 2015 and the Expert Team has identified a number of further improvements which remain on the workplan.  This includes the need to promote the non-Nuclear programme, e.g. via the WMO Bulletin, once the operational procedures for non-nuclear ERA are finally in place.

3.3 
The workplan also includes the need to encourage dispersion modelling capacity building within NMHSs themselves as non-nuclear dispersion emergencies are often short-lived and localized in nature (less than 50 km), whereas RSMC products are typically more applicable to large-scale (i.e. mesoscale) and/or long-duration (hours to days) impacts.
4.
Cooperation with Other International Organizations

4.1

At the Buenos Aires ET-ERA meeting it was noted that developing linkages with some of the relevant international organizations such as UN-OCHA and WHO has remained a challenge for non-nuclear transport modelling, with little progress since the previous ET-ERA meeting (College Park, USA, 2013). As such, action items from that meeting aimed at improving cooperation and awareness were carried over and are still ongoing.
4.2

With regard to cooperation with ICAO regarding provision of information on non-nuclear atmospheric transport related threats to aviation, an ICAO representative attended the 2013 College Park ET-ERA meeting and provided comments on various threat types.  They noted ICAO's interest in developments in volcanic ash and atmospheric sand and dust storm forecasting capabilities (although not formally in the scope of the ET-ERA's activities).  Regarding the presence of smoke affecting aerodromes, they noted that this was already included in local routine and special reports and in METAR and SPECI for the aerodrome and ICAO do not envisage any additional provisions would be required.  Likewise, in their view the presence of a toxic chemical cloud tended to be highly localized events and the associated hazardous effects are usually sudden and short-lived in nature. For this reason, local arrangements within a State were considered to be the most efficient means to deal with the hazard, rather than direct engagement with an RSMC.
5.
Future Work

5.1
Competing work pressures on the ET-ERA, particularly for the non-Nuclear team co-chair (James Fraser), who needs to step down from the co-chair role due to recent changes in his employment), has resulted in many of the planned activities now being significantly behind schedule. 

5.2
In order to focus the available human resources on the highest priority areas, the Expert Team has proposed ranking the activity groups within the work plan as follows:
1. Operational Arrangements
2. Capacity Building
3. Role of International Organisations.

Within the Operational Arrangements group, the first priority is to finalize the operational procedures for significant non-nuclear incidents, whereby a NMHS could request and receive ATM support from a RSMC or another regional centre.  Development of appropriate designation criteria for any organization seeking to nominate an RSMC for non-nuclear ERA is also required.
ANNEX 1:  PROPOSED OPERATIONAL PROCEDURES FOR NON-NUCLEAR ERA FOR THE NEW MANUAL ON THE GDPFS

2.2.9. Response to non-Nuclear Environmental Emergencies

This activity includes a network of Regional Centre(s) and associated National Meteorological Centres within a geographical region.

Centres participating in activity II.2.2.9, response to non-nuclear environmental emergencies, shall:
· Prepare on request, from an authorized person
, atmospheric transport and dispersion forecast or hindcast products relating to events in which hazardous non-nuclear contaminants have been released into the atmosphere. The criteria for activation of the Regional support procedures and the Request Form are given in Appendices A.II.2.2.9-a and A.II.2.2.9-e.

· As soon as possible, but usually within 2 hours of a request from an authorized person authorized person1, make available a range of products to the NMHS operational contact point 
 by e-mail or retrieval from the RSMC password protected designated website. The minimum list to be made available, including parameters, forecast range, time steps and frequency, is given in Appendix A.II.2.2.9-b.

· Use agreed default emission source parameters for essential parameters when actual source information is not available. Default source parameters for a range of release scenarios are given in Appendix A.II.2.2.9-c.

· Make available on a website up-to-date information on the characteristics of its atmospheric transport and dispersion modelling (ATDM) system (minimum information to be provided is given in Appendix A.II.2.2.8-d) and a users interpretation guide for ATDM products (Appendix A.II.2.2.9-f).
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Appendix A.II.2.2.9-a 

ACTIVATION OF SUPPORT FOR NON-NUCLEAR EMERGENCY RESPONSE
Environmental emergencies can be caused by a broad range of events with various temporal and spatial scales involving the release of hazardous substances into the environment. The scope of non-nuclear ERA includes: smoke from large fires, emissions from volcanic eruptions, and large chemical releases. Volcanic ash activities are not covered here, but are instead covered under activity II.2.2.6. Atmospheric sand and dust storm forecasts are covered under activity II.2.2.10. 

NMHSs may request RSMC support for releases that have the potential for large-scale (i.e. mesoscale) and/or long-duration (hours to days) impacts, according to the capability of the RSMC.  RSMC products are typically not applicable for shorter range incidents. RSMCs will advise NMHSs if requests are not within their capabilities.

NMHSs requesting RSMC support shall:
· Request via the authorized person
 that an RSMC provides, in accordance to its designation, products relating to events in which hazardous non-nuclear contaminants have been released into the atmosphere. 

· Requests should be made by e-mailing (preferred) or faxing the completed form in Appendix A.II.2.2.9e to the appropriate RSMC.  If the RSMC has not confirmed reception within 20 minutes, the requester should contact the RSMC by phone or e-mail.

· Provide the RSMCs with the essential information specified on the request form. 

· NMHSs will distribute the products within their State based on their national arrangements.
Appendix A.II.2.2.9-b

MINIMUM LIST OF PRODUCTS

Smoke from forest, grass or peat fires (default values in Appendix A.II.2.2.9-c will be used for source parameters not provided)


- Forecast duration 36 hours


- Relative concentrations
 from the surface to 200 m 2 


- Images at intervals of 1, 3 or 6 hours 


- Contouring to be determined based on specifics of the event or the request 

Smoke from industrial fire (default values for parameters not provided)


- Forecast duration 12 hours


- Relative concentrations1 from the surface to 200 m 2

- Images at intervals of 1 or 3 hours 2

- Contouring to be determined based on specifics of the event or the request

Chemical releases not involving fire (default values for parameters not provided)


- Forecast duration 12 hours


- Relative concentrations1 from the surface to 100 m 2


- Images at intervals of 1 or 3 hours 2

- Contouring to be determined based on specifics of the event or the request

Backtracking


- Produce backtrajectories from point of interest for low levels based on specifics

 of the event or the request


- Hindcast to 36 hours


- Image 2
All products shall include a list of parameters that were used for the dispersion modelling as listed in Appendix A.II.2.2.9-f.

The RSMC will perform a quick assessment of the products before they are issued, and may provide a short explanatory message if any issues of concern are noted.

Appendix A.II.2.2.9-c

DEFAULT EMISSION SOURCE PARAMETERS

	Scenario*
	Type of Event
	Material released
	Rate of Emission
	Vertical Distribution

	Forest, grass or peat fires


	Smoke
	Tracer
	One unit per hour over 36 hours
	Constant from the surface to 500 m

	Major industrial fire


	Smoke
	Tracer
	One unit per hour over 6 hours
	Constant from the surface to 500 m

	Chemical release not involving fire


	Chemical
	Tracer
	One unit per hour over 6 hours
	Constant from the surface to 20 m

	Other events


	RSMC defined


	Tracer


	RSMC defined


	RSMC defined


* Default date and start time of release are those given in the request form (mandatory information). If not provided, date and time of the reception of the request will be used.  

Appendix A.II.2.2.9-d 

CHARACTERISTICS OF ATMOSPHERIC TRANSPORT AND 
DISPERSION MODELLING SYSTEM

The designated Centres will document and maintain in WMO TD No. 778 and on the WMO Emergency Response Activities website up-to-date information on the characteristics of their atmospheric transport and dispersion modelling (ATDM) system. The information will contain at a minimum: 

For ATDM:

- Name of model(s) and type (Lagrangian, Eulerian)

- Horizontal grid(s) spacing and extent 

- Vertical spacing and type of vertical coordinates used to calculate layer concentrations

- Model calculation time step(s) and model output time step(s)
- Information on horizontal and vertical diffusion schemes for the tracers

- Information on dry and wet scavenging schemes
- Information on how chemicals are treated (if available)

- How the emission (source term) is represented / modelled

For Numerical Weather Prediction data used for ATDM:

- Name of system

- Horizontal grid(s) spacing and extent

- Number of vertical levels and type of vertical coordinates

- Forecast length (hours)

- Update frequency

Appendix A.II.2.2.9-e

REQUEST FORM TO ACTIVATE RSMC SUPPORT

ENVIRONMENTAL EMERGENCY RESPONSE REQUEST FOR WMO

RSMC SUPPORT BY AUTHORIZED PERSON

1. This form should be sent by e-mail to one the RSMCs’ operational contact in the Regional Association when support is needed for releases that have the potential for large-scale (i.e. mesoscale) and/or long-duration (hours to days) impacts. The RSMC operational contact information is available on
http://www.wmo.int/pages/prog/www/DPFSERA/transport_model_products.htm.

2. If RSMC does not confirm the reception of the request within 20 minutes, requester will phone the RSMC.

3. The RSMC shall make available its products as soon as possible but usually within 2 hours. An e-mail will be sent by the RSMC with information on where to access the products. The requester will confirm reception by e-mail.  

DATE AND TIME OF REQUEST:  

1) MANDATORY INFORMATION:

· Status: (Exercise/Event) 


· Name, title, Organization/Agency, Country, phone number and e-mail of the requester:  

· Select type of event and provide brief description or details: 

	


 Forest, grass or peat fire: 

	


 Chemical incident:

	


 Industrial Fire/Smoke: 

	


 Backtracking request: 

	


 Other:

· Date and Start time of release (DD/MM/YYYY and UTC): 
· (For backtracking requests) Date and Start time of detection: 
· Location of release (as accurately as possible) in order of preference: 

1) Geographic coordinates (decimal degrees or degrees, minutes and seconds):

	Latitude 
	

	Longitude
	


2) (if appropriate) Address, City, Country:
2) OTHER INFORMATION:  If known, the following would be useful for the modelling and should be provided as well (if not provided, modeller will use default parameters or make a reasonable assumption):

· Name of location (name of chemical plant, factory, etc.):

· Meteorological conditions at location at the start of the release (wind speed and direction, weather, cloudiness, presence of inversion, etc.):

· Name or type of pollutant(s) to be modelled if known (smoke, natural gas, sulphur dioxide, etc). If unknown, a tracer will be used.
· Quantity (mass) or release rate (mass per unit time) of pollutant. If unknown, one unit mass or one unit mass per hour will be used.
· Expected or estimated release duration.
· Duration of simulation for the dispersion model run.
· Size of area of interest (for example, within 300 km of source). 
· Base of release (surface or meters above surface), dimension of release area and estimated maximum height in meters reached by the release (top of smoke plume for example).
· If quantity (mass) and name of pollutant(s) are provided, what concentrations should be displayed on modelling outputs? Please specify.  

· Any other information that may be useful:

Appendix A.II.2.2.9-f


USERS INTERPRETATION GUIDE FOR NON-NUCLEAR ATMOSPHERIC TRANSPORT AND DISPERSION MODELLING PRODUCTS PROVIDED BY RSMCs

The designated Centres will make available in WMO TD-778 on the WMO Emergency Response Activities website an interpretation guide for users.
General rules for displaying results

In order to make the interpretation of the maps easier, the producing centres should adopt the following guidelines:

General guidelines for all maps:

(a) Provide labelled latitude and longitude lines at regular intervals and sufficient geographic map background (shore lines, country borders, rivers, etc. and possibly roads and town names for localized events) to be able to locate precisely the trajectories and contours;

(b) Indicate the source location with a highly visible symbol ((, (, (, etc.);

(c) Indicate the source location in decimal degrees (latitude – N or S specified, longitude – E or W specified, plotting symbol used), date/time of release (UTC), and the meteorological model initialization date/time (UTC);

(d) Each set of maps should be uniquely identified by at least product issue date and time (UTC) and issuing centre;

(e) Previously transmitted products from the dispersion model need not be retransmitted;

(f) Indicate with a legend if this is an exercise or requested services.

Specific guidelines for concentration maps:

(a) Adopt a maximum of five concentration contours ;

(b) A legend should indicate contours used on the chart;

(c) Contours may be colour-filled but should be clearly distinguishable from map background lines;

(d) Indicate the following input characteristics: (i) source assumption (height, duration, pollutant type, amount released); (ii) the units of concentration. In addition, charts should specify: (i) “surface to xxx-m layer concentrations”, where xxx depends on the pollutant type, and if the default source is used; (ii) “Results based on default initial values”;

(e) Indicate, if possible, the location of the maximum concentration with a symbol on the map and include a legend indicating the symbol used and the maximum numerical value;

(f) Indicate the starting and ending date/time (UTC).

Specific guidelines for backtrajectory maps:

(a) Distinguish each trajectory (levels chosen will depend on specifics of the event or the request) with a symbol ((, (, (, etc.) at synoptic hours (UTC);

(b) Use solid lines (darker than map background lines) for each trajectory;

Provide a time-height (m or hPa) diagram, preferably directly below the trajectory map, to indicate vertical movement of trajectory parcels.

The RSMCs will distribute their standard products to the NMHS Operational Contact Points by e-mail or enabling retrieval by the NMHS from RSMCs password protected designated website. Standard products in the ITU-T T4 format suitable for group 3 facsimile machines will be maintained by exception and only if requested by the NMHS Operational Contact Point. The RSMC may also make use of other appropriate technologies.

� The person authorized by the Permanent Representative of the WMO Member to request RSMC Support; normally the NMHS operational contact point.


� Designated by the Permanent Representative


� The person authorized by the Permanent Representative of the WMO Member to request RSMC Support; normally the NMHS operational contact point.


� Absolute concentrations may be provided if an estimate of the total mass released or actual mass rate are provided.


� Additional products (e.g. GIS-format files) may be provided to requesting NMHSs if possible.





� The person authorized by the Permanent Representative of the WMO Member to request RSMC Support; normally the NMHS operational contact point.





