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Summary and purpose of document

This document contains the report of the Chairperson of the CBS DPFS Expert Team on Atmospheric Transport Modelling for non-Nuclear Emergency Response Activities (ET-nNERA) on progress and proposes plans for future work.

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.

Annexes:   Annex 1 – Terms of Reference


 Annex 2 – Draft Description of Activity for new Manual on the GDPFS
 Annex 3 – Work Plan for the Expert Team

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. Ten designated RSMCs are now prepared to provide atmospheric dispersion model products on request (Beijing, Exeter, Melbourne, Montréal, Obninsk, Tokyo, Toulouse,  Washington, Offenbach (backtracking only), and Vienna (backtracking only)).
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. A WMO survey of NMHSs carried out in mid-2004 helped in developing an understanding of their requirements and capabilities in the programme. The results of the survey were considered at a WMO Workshop on Development of Scope and Capabilities of the ERA in December 2004. The workshop recommended that priority should be given to expanding the programme to atmospheric transport and dispersion modelling to support response to chemical accidents and smoke from large wild-land fires.

1.3
At CBS-XIII (2005) a new Expert Team on Modelling of Atmospheric Transport for non-Nuclear Emergency Response Activities (ET-nNERA) was established. The team membership and Terms of Reference were adopted by the CBS Management Group in April 2005. The ET complements the nuclear ERA Coordination Group (nERA-CG) and shares many of its members. The Expert Team met in 2005 at Melbourne, in 2007 at Montreal, and in December 2009 in Toulouse. Reports of those meetings can be found at 

http://www.wmo.int/pages/prog/www/CBS-Reports/DPFSERA-index.html
1.4
CBS-Ext.(06) (November 2006) adopted all the key results of the first Expert Team meeting, which were reported through the Implementation Coordination Team for the OPAG on DPFS, including giving priority to transboundary transport of airborne hazards such as smoke from large fires and to developing NMHS capability to respond to chemical incidents.

1.5
At its meeting in 2007 the Expert Team reviewed its Terms of Reference. Considering the progress made since CBS-XIII (Feb. 2005), and recognising that the team’s work had moved from the initialising and exploration stage to ongoing activities, some modifications were proposed to the Terms of Reference for consideration by CBS. The new Terms were approved by CBS-XIV (2009) and are given in Annex 1. 

1.6
The Expert Team coordinated an ATM-backtracking experiment by four RSMCs in 2008 with the goals of:

· demonstrating to WMO Members and relevant international organizations the new operational backtracking capabilities and products that the RSMCs can provide; and

· exploring the concept of operations for the requesting and the provision of backtracking products and services.

1.7
Information on the demonstration, including its results, are posted on a web site at:

http://ensembles­eu.metoffice.com/adg/wmo/Welcome.html. The experiment results were not calculated in real-time so operational procedures were not exercised. CBS-XIV encouraged the team to undertake a second demonstration experiment with increased participation of WMO centres and to use the demonstration to assist in the development of procedures for requesting and provision of emergency response services.

1.8
In 2009, at its most recent meeting, the Expert Team reaffirmed the priorities established at earlier meetings, namely the highest priorities are: i) chemical incidents, and ii) smoke from large fires. Nevertheless opportunities may arise to advance the use of ATM for other airborne hazards such as volcanic ash, sand and dust storms, and biological releases.
1.9
A number of major ERA events with significant impacts have occurred since the last meeting of the Expert Team, including volcanic eruptions in Iceland, Chile and Indonesia, and the Fukushima Nuclear Power Plant explosion. The operational impact of these events and the follow-up activities have fully occupied many of the Expert Team members, slowing progress on the work plan decided in 2009.

2.
Scientific and Technical Developments for ERA

2.1
Volcanic Ash

2.1.1
The CAeM Management Group at its meeting in October 2011 noted that widespread and prolonged disruption to international air navigation caused by the recent eruptions of volcanoes in Iceland, Chile and Indonesia have resulted in significant pressure being placed by the aviation industry on the aviation meteorology community and particularly the nine Volcanic Ash Advisory Centres (VAAC) to provide enhanced levels of volcanic ash service delivery. Inconsistency of VAAC forecast process and output have also been exposed while previously existing and recognised global variations in capacity to undertake the necessary geophysical and observational monitoring of volcanoes, volcanic ash and other volcanic gases have been further highlighted.  This is especially important given the fact that the eruptive source term initialisation of all transport/dispersion models represents the largest source of error in model-based forecasts. 
2.1.2
The ICAO International Volcanic Ash Task Force (IVATF) was established in response to the disruption caused by Eyjafjallajökull in April/May 2010 and was conceived as a way of bringing all industry players together to ensure a common understanding of the issues involved and to agree on urgent priority actions to take forward. The International Union of Geodesy and Geophysics (IUGG)/WMO Volcanic Ash Scientific Advisory Group (VASAG) had previously been born out of the International Airways Volcanic Watch Operations Group (IAVWOPSG) meeting that took place in Santiago, Chile just before the eruption of Eyja. Following the second IVATF meeting in Montreal in July 2011 the VASAG was charged with a number of actions relating mainly to dispersion/transport model initialisation, volcanic ash observational technologies and a continued leading involvement in developing a universally accepted definition of ‘visible ash’.
2.1.3
At its recent meeting (January 2012) the VASAG summarised recent developments in volcanic ash science and technology, including:

· data assimilation in transport and dispersion models was starting, often using WRF-type models 

· an inverse modelling scheme for detecting source parameters involving the Austrian Met Institute ZAMG 

· The UK Met Office is involved in the UK Natural Environment Research Council (NERC) consortium that is looking at improving the atmospheric representation of volcanic plumes. Components of this project involve integrating numerical models of eruption column physics with dispersion models.
· USGS is working on bent-plume experiments in a wind tunnel and on modifying a 1D volcanic plume model to refine relationships between plume height and eruption rate. Progess is also being made on the USGS Eulerian ash model Ash3d, including development of a GUI that will allow users outside the USGS to use the model.
· A wide range of relevant papers is available at the link: http://.vhub.org
2.2
Sand and Dust Storms

2.2.1
The Chair of the ET-nNERA and Mr Yuuki Honda (Japan) have continued to represent CBS in the ad hoc CAS-CBS task team which was established to ensure that operational aspects of the proposed Sand and Dust Storm Warning Assessment and Advisory System (SDS-WAS) be developed in accordance with the GDPFS purpose and principles. As reported elsewhere to this meeting of the ICT-DPFS (Doc. 12) mandatory functions of RSMCs specializing in the Atmospheric Sand and Dust Forecasts (ASDF) activity have now been drafted.

2.2.2
The diagram below shows Dust Atmospheric Optical Depth (AOD) forecasts from four models, collated and presented by the proposed SDS-WAS regional centre for northern Africa, Middle East and Europe (Barcelona).
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3.
Development of Operational Procedures for ERA

3.1

Operational Procedures Experiment 

3.1.1

At its meeting in 2009, the Expert Team agreed that the backtracking capability demonstrated in its first experiment is not presently appropriate for a chemical incident or non­nuclear events that are of a very local or short­fused nature, or where there are no real­time monitoring networks for the hazardous substance. The team therefore agreed that the next demonstration experiment should be developed with the following objectives:

· To test and develop possible operational procedures for request­reply for regional centre ATM support for a significant chemical incident

· To demonstrate and illustrate to NMHSs the use of ATM in a significant incident for supporting decision­making

· To demonstrate to CBS that this programme area continues to make progress

· To examine and explore how to integrate results from a few RSMCs and to provide guidance to NMHSs

3.1.2

The team planned to carry out the experiment in 2010 after developing a chemical incident scenario with the following features:

· approximately 3­day duration

· vertical extent of the release sufficient to ensure impacts at regional­range, transboundary, over a water body and populated area

· geographical region and chemical industrial site similar to one in Argentina 

· all RSMCs, and other NMCs, to participate in the demonstration.

3.1.3

Due to the workload pressures associated with the recent volcanic and nuclear ERA events the experiment has not yet been held. However, an appropriate location for the simulated chemical fire has been selected. As shown in the map below, the Campana-Zarate petrochemical plant in Argentina is located close to the Uruguay border. In the event of a major fire, transboundary impacts and effects on large population centres such as Buenos Aires and Rosario City could be expected.

[image: image2.png]



Location of the Campana-Zarate Petrochemical Complex

3.2

Amendment to the Manual on the GDPFS
3.2.1

The Expert Team has recognised the need to develop operational procedures for “significant incidents” where a NMHS could request and receive the ATM support from a RSMC or another regional centre. Guidelines for the development of operational procedures were agreed at the 2009 meeting, and the need to test the procedures in an experiment was recognised. Using the agreed guidelines a first draft set of operational procedures has been developed. The draft (Annex 2) has been prepared in the format required for the new Manual on the GDPFS.

4.
Mechanisms for Capacity Building

4.1

The Terms of Reference for the Expert Team include the need for capability building in NMHSs with regard to atmospheric transport modelling. For this purpose, the Expert Team has participated in the provision of an extensive amount of very useful technical information, available presently via the WMO Web site for ERA programme, at:

http://www.wmo.int/pages/prog/www/DPFSERA/EmergencyResp.html
4.2
The web site continues to be extended and updated and the Expert Team has identified a number of improvements which remain on the workplan.
4.3
A welcome announcement was made in 2011 by the COMET Program, regarding the publication of “HYSPLIT Applications for Emergency Decision Support”. This is a 3-hour module which is intended to help forecasters understand their role in providing decision support services to emergency managers who are dealing with the air dispersion of hazardous materials. In addition the module explains inputs for the HYSPLIT dispersion model and gives forecasters hands-on experience with running the model. The module can be viewed at http://www.meted.ucar.edu/dispersion/hysplit/index.htm.
5.
Cooperation with Other International Organizations

5.1

CBS has noted that cooperation with relevant International Organizations is important, as learned from collaborating with the IAEA on nuclear emergencies, with CTBTO to develop new applications, and with ICAO on the airborne volcanic ash advisory service. These collaborations are seen as an effective, mutually supportive strategy for disaster risk reduction. CBS has maintained in the Terms of Reference for the Expert Team an item on developing cooperation with relevant international organizations.

5.2
It has continued to prove difficult to establish practical arrangements or plans with agencies such as UN-OCHA and WHO, despite several direct approaches by the Secretariat. An example of the scope for improved cooperation is provided by the 2009 WHO manual, “The Public Health Management of Chemical Incidents”. The manual was prepared without input from WMO and does not recognise the benefits which atmospheric transport modelling might provide in such incidents. The Expert Team has included a number of activities in its work plan aimed at improving cooperation and awareness.

6.
Future Work

6.1
As noted in Section 1, an unusual number of major ERA events have occurred since the last meeting of the Expert Team, in 2009. The operational impacts of these events, combined with the considerable follow-up activity, relating particularly to the Iceland volcanic eruption and the Fukushima nuclear release, have diverted many of the relevant experts from the work plan activities and delayed the holding of the next team meeting. As a result many of the planned activities are now significantly behind schedule. At the same time progress has been made on the definition of the proposed Atmospheric Sand and Dust Forecasting (ASDF) activity.

6.2
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. Detection and Verification
3. Capacity Building
4. Role of International Organisations.
Within the Operational Arrangements group, the first priority is to complete the drafting of operational procedures for significant non-nuclear incidents, where a NMHS could request and receive ATM support from a RSMC or another regional centre, followed by the proposed experiment which will exercise the procedures.
ANNEX 1: TERMS OF REFERENCE OF THE ET-nNERA

The Terms of Reference for the CBS Expert Team on Modelling of Atmospheric Transport for Emergency Response Activities, as decided by CBS-XIV (2009) are as follows:

(a)
Monitor the needs of the NMHSs for atmospheric transport modelling and identify those areas in which RSMCs can be of assistance;

(b)
Identify and promote technical resources which can assist NMHSs in developing their atmospheric transport modelling capabilities, particularly for limited area non­nuclear emergencies such as chemical releases to the atmosphere;

(c)
Monitor the atmospheric transport modelling capabilities of RSMCs and other centres for support to transboundary non­nuclear emergencies, related to emissions from various sources such as volcanic eruptions, dust storms, large fires, and biological incidents, with the goal of improving operational arrangements;

(d) Develop strategies to strengthen operational links with international organizations relevant to non­nuclear ERA, and between NMHSs and relevant national authorities.

The name of this Expert Team is referred in short as the “Expert Team on non-Nuclear Emergency Response Activities (ET-nNERA)”.

This Expert Team is established under the CBS-XIII (2005) Open Programme Area Group (OPAG) on Data-Processing and Forecasting Systems (DPFS).

ANNEX 2: DRAFT DESCRIPTION OF NON-NUCLEAR ERA ACTIVITIES IN THE NEW MANUAL ON THE GDPFS

II.2.2.8. – Response to non-Nuclear Environmental Emergencies

SPECIFICATION

This activity includes Regional Centre(s) and associated National Meteorological Centres within a geographical region. Regional Centre(s) participating in activity 2.2.8, Response to non-Nuclear Environmental Emergencies, shall:

· Prepare on request atmospheric transport 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 are defined in Appendix A.II.2.2.8.a.

· Within 1 hour of a request from a Delegated Authority make available on the WIS a range of these products. The minimum list to be made available, including parameters, forecast range, time steps and frequency, is given in Appendix A.II.2.2.8b.

· Use agreed standard emission source parameters for atmospheric transport modelling when actual source information is not available. Standard source parameters for a range of release scenarios are given in Appendix A.II.2.2.8c.
· Make available on a web site up-to-date information on the characteristics of its atmospheric transport modelling system. The minimum information to be provided is given in Appendix A.II.2.1.3d.
National Meteorological Centres (NMCs) associated in activity 2.2.8 shall:

· Request via the national Delegated Authority that a Regional Centre(s) provide products relating to events in which hazardous non-nuclear contaminants have been released into the atmosphere. Requests should be made by e-mailing the completed form in Appendix A.II.2.1.3e to the appropriate Regional Centre(s).

· Provide to the Regional Centre(s) information on the source emission strength when available.

	RESPONSIBILITY AND (if required) COORDINATION 

(Changes to Activity Specification)

	To be proposed by:
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	To be approved by:
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	To be decided by:
	EC / Congress
	
	

	DESIGNATION

	To be approved by:
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	To be decided by:
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	COMPLIANCE

	To be monitored by:
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Appendix A.II.2.2.8a

I - CRITERIA FOR ACTIVATION OF REGIONAL SUPPORT PROCEDURES FOR NON-NUCLEAR EMERGENCY RESPONSE
1. Definition  of non-nuclear release

Environmental emergencies can be defined as an uncontrolled, unplanned, or accidental release of 

a hazardous substance into the environment that could have an immediate adverse effect on human and animal life or the environment. These releases are primarily the result of accidents, system failures due to improper maintenance or human error in activities, such as those associated

with industries. Environmental emergencies could also refer to a broader area of the sudden and acute release of hazardous substances into the environment, including those that are of natural origins. The important element is the immediate threat which such substances poses to humans

and the environment. In this definition, this area includes smoke from large wildland fires, ash from volcanic eruptions, out-gassing from deep lakes, large chemical releases and dust- or sand-storms.   WMO-TD/No. 778 Annex 8 already defines the requirements that a Regional Specialized Meteorological Center(RSMC) must have in order to respond to chemical releases and these will be used as a guidline for non-nuclear releases.  This document defines the release type that could invoke activation of an RSMC response.

 WMO has in place operational international arrangements with the International Atomic Energy Agency (IAEA) to trigger specialized meteorological support to environmental emergency response related to nuclear accidents and radiological emergencies, when needed. Therefore, this document covers only non-nuclear environmental emergency response.

2. Criteria for Operational Meteorological Center Response

WMO has expanded the scope and capabilities of its programme of Emergency Response Activities from its present operational arrangements for nuclear emergencies to include non nuclear environmental emergencies—the area of chemical incidents and emergencies is one under exploration and development. Many National Meteorological and Hydrological Services have a national responsibility to provide meteorological support in the event of a chemical accident. The services range from weather observations, forecasts and warnings provided to field operations, to the provision of specialized products and expert advice on the atmospheric dispersal of pollutants. Some governments are investing and cooperating in science and technology and reviewing operational arrangements to enhance their respective level of security measures, including in the areas of environmental monitoring in complex environments and numerical modeling and simulations for detection, assessment and prediction of atmospheric transport of hazardous materials. All these aspects contribute to the management of risk in the context of disaster.
A. Source Type

The non-nuclear Emergency Response Activities (ERA) program has already concluded that priority would be given to :

· Significant chemical releases from an instantaneous or long duration release.

· Smoke from large fires

Other WMO efforts are already addressing response for volcanic ash and sand dust storm events.

B.  Source Specification

The exact source emission strength may not be known, however, Atmospheric Transport Model (ATM) predictions would provide useful information to the responder on the likely downwind location of the plume.  Therefore, an initial response could include an agreed upon release quantity that would be consistent with the characteristics of the accident (e.g. motor vehicle, rail tanker, ship, chemical plant) and could later be refined as source emission information became available. 

For wild-land fires, several emission models are available that depend on vegetation type and soil moisture (bottom-up models, e.g.: BlueSky, FLAMEB, Fig. 1 ) or from satellite estimates of fire radiative power (FRP,  top-down models from MODIS satellite,  DaSilva, et al…).  Therefore, it is recommended that an RSMC utilize a wild-fire emission model if possible.

For chemical releases, an RSMC should have access to a chemical inventory or emissions model such as the NOAA CAMEO system to further refine dispersion predictions.  Although many accident scenarios will show transport and dispersion features influenced by local conditions such as terrain induced drainage for dense gas releases or the interaction of mountain-valley flows and the impact of elevated releases on nearby terrain, these more local scale may be difficult to address  by through RSMC supported modeling.

C.  Downwind Impact

The potential downwind impact depends on the quantity and type of substances released and the environmental conditions into which the substances have been released and persist. In many cases, only local conditions are critical, whereas in other situations, long-range transport processes are in important.An Operational Meteorological Center would respond to a non-nuclear release with the following downwind transport criteria:

This program will consider releases that have the potential for long-range impacts on human health.  Long range is defined as distances greater than 50 km where simple Gaussian plume models fail. Releases that cross country boundaries will also be of significance and should be considered for response.
This will naturally also limit response to chemical releases with large emissions and/or longer life times such as the the Bophal, India  Bunsfield, UK chemical releases. The same is true for fire  smoke events (e.g : 1991 Kuwait oil fires).  For shorter range emissions, the NMHS center or appropriate country emergency response would lead the modeling efforts with in-house capabilities or models provided by the RSMC if requested.  Note that to determine the potential downwind impact of any atmospheric incident it is necessary to have an initial estimate of the potential magnitude of the source term, which is why it is important, as noted in section B, that each accident class has an agreed upon pre-defined realistic source term.

Appendix A.II.2.2.8b
MINIMUM LIST OF PRODUCTS
(To be developed…)

The basic set of products to be provided by Regional Centres comprises a set of maps showing:

· Three-dimensional trajectories starting at 10, 50, 100 and 150 m above the ground, with particle locations at hourly intervals up to 36 hours;

· Time-integrated airborne concentrations within the layer 150 m above the ground.
· Time-integrated surface deposition fields, where relevant.
Appendix A.II.2.2.8c
STANDARD EMISSION SOURCE PARAMETERS

(To be developed…)

	Scenario
	Type of Event
	Chemical Type
	Rate of Emission
	Vertical Distribution

	Automobile fire
	Fire
	-
	XX
	XX

	Rail Tanker/Ship
	Fire
	-
	XX
	XX

	
	Chemical Leak
	XX
	XX
	XX

	Chemical Plant
	Fire
	-
	XX
	XX

	
	Chemical Leak
	XX
	XX
	XX

	Terrorist Incident
	Biological Release
	XX
	XX
	XX

	Animal Disease Outbreak
	Foot and Mouth
	-
	-
	-


Appendix A.II.2.2.8d 
CHARACTERISTICS OF ATMOSPHERIC TRANSPORT MODELLING SYSTEM
(To be developed. The list below is an example based on Limited Area NWP model characteristics)

1. System

System name

Date of implementation

2. Configuration

Domain

Horizontal resolution of the model, with indication of grid spacing in km

Number of model levels

Top of model

Forecast length and forecast step interval

Runs per day (Times in UTC)

Is model coupled to an ocean, waves, sea ice models? Specify which

models

Integration time step

Additional comments

3. Initial conditions

Data assimilation method

Additional comments

4. Surface Boundary Conditions

Seasurface

temperature? If yes, briefly describe method(s).

Land surface analysis? If yes, briefly describe method(s).

Additional comments

5. Lateral Boundary Conditions

Model providing lateral boundary conditions

Lateral boundary conditions update frequency

6. Other details of model

What kind of soil scheme is in use?

How are radiations parametrized?

What kind of Large scale dynamics is in use (e.g. gridpoint semiLagrangian)?

Hydrostatic?

What kind of boundary layer parametrization is in use?

What kind of convection parametrization is in use?

What Cloud scheme is in use?

Other relevant details?

7. Further Information

Operational contact point

URLs for system documentation

URL for list of products

Appendix A.II.2.2.8e
REQUEST FORM TO ACTIVATE REGIONAL CENTRE RESPONSE

(To be developed. Example based on current activation form)

ENVIRONMENTAL EMERGENCY RESPONSE ALERT

REQUEST FOR WMO RSMC SUPPORT BY DELEGATED AUTHORITY

This form should be sent by e-mail to the RSMC. At the same time, the Delegated Authority must immediately call the

RSMC to confirm the transmission of this request for RSMC support.

(This section must be completed in full)

TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(EVENT OR EXERCISE ) Date/time of request: ........................................(UTC)

INITIAL or UPDATE

NAME OF DELEGATED AUTHORITY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

COUNTRY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

DELEGATED AUTHORITY TELEPHONE/FAX NUMBERS: (……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Tel.)

(……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Fax)

REPLY TELEPHONE/FAX NUMBERS FOR NMS OF

REQUESTING COUNTRY: (……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Tel.)

(……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Fax)

NAME OF RELEASE SITE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(facility and place)

GEOGRAPHICAL LOCATION OF RELEASE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(lat./long. decimal degrees

N or S; E or W)

(helpful information for improved simulation)

SITE ELEVATION: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(m)

LOCAL METEOROLOGICAL CONDITIONS NEAR ACCIDENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(wind speed and direction/weather/cloudiness, etc.)

OTHER INFORMATION: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(nature of accident, cause, fire explosion, controlled release,

foreseeable development, normal activity, projected conditions, etc.)

(essential accident information for model simulation — if not available, model will execute with standard default values)

RELEASE CHARACTERISTICS:

START OF RELEASE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(date/time, UTC)

DURATION: . . . . . . . . . . . . . . .(hours), or end of release . . . . . . . . . . . . . . . . . . . . . . .(date/time, UTC)

TOTAL RELEASE QUANTITY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Unit)

OR POLLUTANT RELEASE RATE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Unit/hour)

EFFECTIVE HEIGHT OF RELEASE: Surface: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .or

Stack height: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(m), or

Aloft: top . . . . . . . . . . . . . . . . . . . . . . .(m), base . . . . . . . . . . . . . . . . .(m)

(to be completed by RSMC)

DATE/TIME OF RECEIPT OF REQUEST: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(UTC)

DATE/TIME OF RETURN CONFIRMATION OF RECEIPT: .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(UTC)
ANNEX 3: WORK PLAN FOR THE NON-NUCLEAR ERA PROGRAM (as proposed in December 2009)

	Area of Requirement
	Component Action
	Priority / Timing / Milestone
	Responsibility

	Observational data for detection and verification of airborne hazards (chemical sniffers, etc)
	Compile information on available operational air quality monitoring data:

ET members to provide information on own country to Chair
	March 2010
	ET, Chair

	Role of International Organizations (including linkage between NMHS with their national civil protection authority)
	Engage with these organizations to promote the usefulness of ERA products and determine requirements

Prepare a case study on a significant international health incident (such as Bhopal) to be made available to international organizations to illustrate ERA application 
	On going 

June 2010
	Secretariat

RSMC Exeter to lead, with input from ET

	Development of operational arrangements
	Conduct experiment comprising a simulated request from NMHS to RSMC for assistance  during a large chemical fire with transboundary potential.

Draft description of user requirements for Regional support

Draft criteria for activation of Regional support procedures

Investigate the role and operational arrangements at Singapore Centre for ASEAN regional smoke and haze prediction. 

Establish format for exchange of digital dispersion outputs

Develop coordinating environment and display tools
	Scenario and plans by March 2010

Conduct experiment by September 2010

March 2010

Done

Done

September 2010
	Chair to lead development of experiment scenario.

All RSMCs & Argentina to participate in experiment

Argentina

RSMC Washington

Chair

RSMC Washington  and RSMC Toulouse to lead.



	Capacity building : 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

Add links on fire-monitoring sites to webpage

Compile glossary of terms relating to ATM, using AMS glossary, for inclusion on ERA web pages.
	June 2010

June 2010

June 2010

Ongoing. Update by next ET meeting

June 2010 

Done  – to be added to webpage
	Secretariat

Secretariat

Secretariat

ET to advise secretariat of new links

Secretariat

RSMC Toulouse


