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Summary and purpose of document

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

Action Proposed  

The meeting is invited to note the activities of the ET-nNERA and its proposed Work Plan, and to make appropriate recommendations to CBS.

Annexes:    Annex 1 – Terms of Reference

  Annex 2 – Revised Work Plan

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. Eight designated RSMCs (Beijing, Exeter, Melbourne, Montréal, Obninsk, Tokyo, Toulouse and Washington) are prepared to provide atmospheric dispersion model products on request, and RTH Offenbach provides the communications link for notification by the International Atomic Energy Agency (IAEA) Incident and Emergency Centre (IEC) to the RSMCs.

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 (Annex 1) 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 Expert Team, which were reported through the Implementation Coordination Team for the OPAG on DPFS, including:
• Chemical incidents are predominantly of the localized and short-lived nature where very rapid emergency response is essential; therefore concentrate efforts on developing the necessary capabilities at the NMHSs;

• A higher priority would be the trans-boundary transport of airborne hazards such as in the case of smoke from large fires where a regionalized approach would be appropriate, i.e., through a designated RSMC(s) to provide emergency support to and build capacity at NMHSs; and similarly, for large trans-boundary dust or sand storms;

• Cooperation with International Organizations is important, e.g. with the IAEA on nuclear aspects, with ICAO on the airborne volcanic ash advisory service, with the UNEP/UN Office for the Coordination of Humanitarian Affairs (UNEP/UN-OCHA) Joint Unit, and with World Health Organization’s (WHO) International Programme on Chemical Safety (IPCS), in particular operational components that could be linked to the developing operational framework;

• Expanding the official services provided by the RSMCs on Atmospheric Transport Modelling to include backtracking, and that a backtracking experiment is to be planned and undertaken in 2007.
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
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.
2 SCIENTIFIC AND TECHNICAL DEVELOPMENTS FOR ERA

2.1
In the report of its meeting in 2009, the Expert Team noted and summarised many developments beneficial to ERA in the areas of high resolution regional and limited­area meteorological modelling as well as the operational structures at RSMCs for delivering their products and services. At most centres, planned improvements include improved

graphics and use of web­based maps.
ATM Ensemble Techniques

2.2
CBS­XIV (parag. 6.3.42.) requested consideration of the creation of a lead centre for ATM ensemble development. The Expert Team at its 2009 meeting believed that such technological developments would be more relevant for nuclear ERA, especially since that programme is more mature in its evolution and development. In addition, the benefits of the technique are to capture sources of uncertainty in a systematic fashion, for example for NWP­EPS. For chemical incidents a significant uncertainly lies in the specification of the source. Presently, the use of a “poorman’s” ATM ensemble method for this type of application might not be as appropriate as for nuclear incidents.

2.3
The Expert Team nevertheless felt that after many years of discussing the desire of exchanging digital files of the dispersion fields, that it is a good first step is to establish the format for exchange of these fields (e.g. by GRIB files). The format has to be defined, and an agreement has to be reached on exchange, collection and display. An action was therefore added to the Expert Team’s workplan, to be led by RSMC Washington.

2.4
No member has volunteered to act as a lead centre for ATM ensembles, at this time, in the context of non­nuclear ERA.

WMO Sand and Dust Storm Warning Advisory and Assessment System

2.5
At the request of the Commission for Atmospheric Sciences (CAS),  CBS provided a review (October 2009) of the Sand and Dust Storm Warning Advisory System (SDS­WAS) Implementation Plan, in relationship to the possible designation of operational regional centres for the System. The review proposed the establishment of a small ad hoc joint task team to develop for the next CBS the designation process and terms of the designation of regional SDS­ WAS centres. The chair of the Expert Team will represent CBS on the task team, which has not yet met.

2.6
The Expert Team endorsed the CBS review, and provided a number of additional comments for the consideration of the ad hoc task team, including the following:

· Operational implementation must respect operational requirements including product standards and deadlines expressed by users. Both the products and their delivery must be reliable and meet the established standards, as well as be subject to regular performance review (e.g. by season or annually).

· It is unclear whether the mode of production is to be that of a daily run similar to the mode of operations of air quality modelling in most centres, or that of on­demand runs based on triggering criteria with prescribed source(s), or both?

· Identifying what kinds of observations could be used as verification data sets to better define the verification system.

· Establishing a definition of sand and dust storms, including severity (light, medium, severe), and vertical extent of the phenomena, which might form the basis for triggering criteria for advisories or warnings.

· Consult with users and develop or update their specific requirements for SDS­WAS products and services from WMO Regional specializing centres, for example using another follow­up survey.

· Specify NMHS users as target for the training (parag. 6 (3) of CBS’ review).

· Operational SDS­WAS product specifications should specify spatial resolution required, and number of bins in the classification of particle­size distribution.

· Address uncertainty or errors associated with the predictions

· How and what body should monitor the production by designated regional centres, i.e., status of implementation relative to the designation criteria for a regional centre (parag. 11 of CBS’ review).

· The potential of sand and dust transport modelling to improve NWP systems through interaction with the radiation physics.

Biological Hazards

2.7
Present understanding of the behaviour and spreading of animal diseases other than Foot and Mouth Disease (FMD) by the atmospheric pathway remains poor, Interactions between the meteorological and animal health communities are encouraged. This subject should continue to be monitored by the Expert Team.

Chemical Hazards

2.8
US NOAA has implemented a pilot project to deploy a web­based version of the HYSPLIT ATM. The system, referred to as READY (Real­time Environmental Applications and Display sYstem), is implemented in the NOAA Web Operations Center. Remote users can enter specific chemical sources and generate trajectories, concentration, deposition, and levels of concern in a variety of formats. Future developments may include integration with CAMEO to specify source terms, dose calculations, use of new high resolution NWP input, and probabilistic forecasts using ensembles.
3
DEVELOPMENT OF OPERATIONAL PROCEDURES FOR NON-NUCLEAR ERA

3.1
The
detailed procedures for WMO’s support to nuclear environmental emergency response are included in the Manual on the Global Data Processing and Forecasting System (GDPFS), Volume I – Global aspects, Appendix I­3: “Regional and Global Arrangements for the Provision of Transport Modelling Products for Environmental Emergency Response”. In the same section, there are also brief guidelines relating to support for Non­Nuclear Environmental Emergency Response.

3.2
The Expert Team agreed in 2009 that current PR­to­PR (Permanent Representative with WMO) arrangement for this support is purely administrative and not “operational” and could not support operational needs, and therefore decided 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 to include:

· Significant incidents would exclude short­fused, short­lived, local incidents, for which it is impractical for a regional centre to provide ATM support.

· The established nuclear ERA arrangement should be used as a guide when developing the new procedures.

· A regional ATM centre does not have to be an existing RSMC, nor would all RSMCs be required to agree to provide support, nor would the regional ATM centre necessarily have to support all NMHSs in a WMO Regional Association. A regional ATM centre could provide support to a limited number of NMHSs in its neighbouring region (e.g. within 1500 km).

· The procedure should include a NMHS designated “delegated authority” for requesting regional ATM support, and a NMHS operational contact point for receiving the defined ATM products.

·  A demonstration experiment will be conducted first before a proposed procedure is finalized.

Backtracking Demonstration Experiments

3.3
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.

3.4
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.

3.5
At its meeting in 2009, the Expert Team agreed that the backtracking capability 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

3.6
The team planned to carry out the experiment by September 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.

Planning is not yet complete, but it is expected that the experiment will be carried out in the first half of 2011.
Amendment to the Manual on the GDPFS

3.7
There are no proposed amendments to the Manual on the GDPFS, however some aspects of the Work Plan will provide the basis for considering an amendment to the Manual.
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 identified a number of improvements which were added to the workplan.
5
COOPERATION WITH OTHER INTERNATIONAL ORGANIZATIONS

5.1
CBS has noted that cooperation with relevant International Organizations (Inter­governmental) 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 as part of addressing various airborne hazards to aircraft operations. 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. At its most recent meeting the Expert Team reviewed its strategies and decided that:
· While progress on developing linkages with relevant international organizations will depend on limited resources including those of the Secretariat(s) and experts, it should be made opportunistically, for example in training and capacity building activities of mutual interest, or in the wake of a significant environmental emergency incident.

· Target discussions with specific international organizations with whom early discussions have already taken place: WHO, UN/OCHA, UNITAR/UNOSAT, OECD (largely through the Secretariat and the Chairperson)

· Illustrative cases could be developed to demonstrate the usefulness of ATM in supporting operational decisions in environmental emergency response, in particular implicating other international organizations (ICAO, WHO, UN/OCHA). A suitable case study should be used, i.e., a significant event where a regionalized approach could be relevant, and where important impacts would have occurred (e.g. Bhopal 1984).

· When the plans for the second demonstration experiment have been finalized, that
the Secretariat could informally contact WHO,
UNOCHA, UNITAR/UNOSAT to inform them of this activity, and to obtain some feedback relative to their views on how such arrangements could be of interest to their environmental emergencies operations, e.g. WHO’s International Programme for Chemical Safety.
ICAO

5.3
In the context of air navigation and air traffic control operations, significant benefits continue to be realized from the specialized atmospheric and transport modelling of airborne volcanic ash. This major threat to aviation is considerably reduced with the use of modelling and specialized forecast products and services provided by the 9 Volcanic Ash Advisory Centres designated to support ICAO's International Airways Volcano Watch programme.

5.4
An ICAO Observer attended the December 2009 meeting of the Expert Team and presented a paper related to the need for guidance on the issuance of aerodrome warnings on toxic chemicals. The Air Navigation Commission had agreed that WMO, as the expert body in this area, should be invited to prepare additional draft guidance on toxic chemicals which would assist States in the issuance of aerodrome warnings thereon. The plan was to include this guidance in the ICAO Manual on Volcanic Ash, Radioactive Material and Toxic Chemical Clouds (Doc 9691). An official letter requesting WMO’s assistance would be sent to the WMO Secretary­General by the end of December 2009. The Expert Team agreed to assist the WMO Secretariat in developing guidance, while noting that WMO is not the authoritative technical agency that could provide clarification on the definition of “toxic chemicals”.

5.5
With regard to the proposed SDS-WAS, the ICAO Observer advised that aviation was interested in these developments since requirements for providing information on sand­ and duststorms in METAR/SPECI, SIGMET and SIGWX forecasts were already part of Annex 3 provisions. However, such information was currently provided in a satisfactory manner by meteorological offices, meteorological watch offices and world area forecast centres, and no aeronautical requirement of establishing operational centres for this phenomenon existed. 

5.6
Nevertheless, ICAO would appreciate obtaining guidance on two issues related to sand­ and dust-storms:

a) Quantification of “heavy sandstorm” and “heavy duststorm”. Specifications were likely to be expressed in terms of horizontal visibility, which could be related to the concentration of aerosols (sand/dust); and

b) Vertical extent of sand­ and duststorms. This information would be required for determining whether the sand­ and duststorms should continue to be included in medium­ and high­level SIGWX forecasts covering layers above FL 100 (3 000 metres).

6 FUTURE WORK

6.1
The Expert Team, at its meeting in 2009, reviewed and updated its Work Plan. The new Work Plan is found in Annex 1. It should be noted that the team’s success in meeting its workplan schedule has been reduced by a number of members being affected by major events or projects within their organisations, which have reduced their capacity to contribute to the work of the Expert Team. 

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: REVISED 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

March 2010

March 2010

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 

March 2010
	Secretariat

Secretariat

Secretariat

ET to advise secretariat of new links

Secretariat

RSMC Toulouse


