CBS-DPFS/ICT/Doc. 4.4(1), p. 2

	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS
OPAG on DPFS

IMPLEMENTATION COORDINATION TEAM

Exeter, UK, 23 – 27 May 2016

	
	CBS-DPFS/ICT /Doc. 4.4(1)
(16.V.2016)

_______

Agenda item: 4.4
ENGLISH ONLY


Report of the Chairperson
Expert Team on Emergency Response Activities (ET-ERA)
Nuclear ERA
(Submitted by René Servranckx, Canada)
Summary and purpose of document

This document reports on the activities of the CBS DPFS Expert Team on Emergency Response Activities (ET-ERA) with regard to the nuclear ERA. The report for non-nuclear activities from the co-Chairperson is in document 4.4.2.
Action Proposed  

The meeting is invited to note the information provided, discuss the issues and make appropriate proposals and recommendations to CBS. 
1. 
BACKGROUND

1.1
The programme of “Regional Specialized Meteorological Centres with Activity Specialization in the Provision of Atmospheric Transport Model (ATM) Products for Environmental Emergency Response”, as it was first named, has been in operation for nearly 25 years.   The first meeting on Users Requirements was held in Montréal in September 1993.  

1.2
The programme, known as the ‘’Emergency Response Activities’’, is the responsibility of the Expert Team on Emergency Response Activities. The ET-ERA is composed of two task teams: one for operational procedures for nuclear ERA (discussed in this document) and the other for non-nuclear ERA (document 4.4.2).
2.
INTRODUCTION

2.1
The ET-ERA is a standing expert group that includes representatives of each of the RSMCs, RTH Offenbach, the International Atomic Energy Agency (IAEA), the Comprehensive Nuclear Test-Ban Treaty Organization (CTBTO), the International Civil Aviation Organization (ICAO), and the World Health Organization (WHO). There is also one representative of a National Meteorological Service to assist with the development of the non-nuclear ERA aspects.

2.2
The main purpose of the nuclear ERA programme is to assist NMHSs in their respective national organizations and relevant international organizations to respond effectively to a potential or actual release of radioactive material in the atmosphere. 

2.3
There are ten designated RSMCs (Beijing, Exeter, Melbourne, Montréal, Obninsk, Offenbach, Tokyo, Toulouse, Vienna and Washington) that provide real-time 24/7 specialized atmospheric dispersion model products for environmental emergency response and / or backtracking.  In addition, the RTH Offenbach provides the telecommunications link for notification and information by the International Atomic Energy Agency (IAEA) Incident and Emergency Centre (IEC) to the WMO Members.

2.4
The primary focus of these RSMCs continues to be the provision of global coverage specialized products to support nuclear emergency response. Nonetheless, these RSMCs also provide support from time to time for other kinds of environmental emergencies based on atmospheric transport and dispersion modelling technologies (e.g. smoke from wild-land fires). Formal procedures for these non-nuclear activities are under development within the ET-ERA. 
2.5
The collective operational capability of these RSMCs and the RTH under the present arrangements and procedures is quite substantial. It also requires continuing attention to ensure that preparedness and response are up to standards and expectations.

2.6
The last 2 meetings of the ET-ERA took place in College Park, MD, USA in October 2013 and at the Servicio Meteorológico Nacional of Argentina in Buenos Aires, from 30 November to 4 December 2015. The Buenos Aires meeting's documents and report are available here: 

http://www.wmo.int/pages/prog/www/DPFSERA/Meetings/ET-ERA_BuenosAires2015/DocPlan_000.html
http://www.wmo.int/pages/prog/www/CBS-Reports/DPFSERA-index.html
3.
SUMMARY OF ACTIVITIES FOR NUCLEAR ERA
STATUS OF OPERATIONAL IMPLEMENTATION AND ACTIVITIES OF
RSMCs / RTH OFFENBACH 
3.1
The ET-ERA reviewed its activities. The operational Regional and Global Arrangements are well maintained by the RSMCs and RTH Offenbach through ongoing work such as improved NWP and Atmospheric Transport and Dispersion Modelling – ATDM systems, regular testing and close collaboration with the IAEA, ICAO and CTBTO.     
3.2
The annual RSMC and RTH Offenbach reports document the activities and the performance of each of the components of the Regional and Global Arrangements.  The reports are posted on the WMO ERA programme Web pages: http://www.wmo.int/pages/prog/www/DPFSERA/resources.html.  
IMPROVED PRODUCT DISTRIBUTION / ACCESS METHODS 
3.3       The plan to move to e-mail/internet distribution of RSMC products and to use facsimile only on request has had mixed success, despite a second circular letter sent by the WMO Secretary-General PRs (CBS Ext (2104), paragraph 4.4.20) asking the Permanent Representatives to update their contact information and provide an email address to replace facsimile. Therefore, the RSMCs will continue to use e-mail/internet and facsimile for the foreseeable future.

3.4 
All RMSCs designated for environmental emergency response now have a common-look-and-feel mirrored but independent password protected web page to post standard products and exchange information.  Each RSMC posts its information to the common-look-and-fell web pages of the other RSMCs. The key advantage is that the RSMCs web sites have identical content while being completely independent from one another.  Therefore even if one RSMC server is down, the products can be accessed on the other RSMC websites. 

3.5 
The RSMC mirrored Web sites also have a link to “meta-data” for some RSMCs via an “All Products” button that gives access to an archive of products posted for exercises and real events. The short term plan is for all RSMCs to have such a link. In the longer term, the link could also give access to additional RSMC model products such as higher resolution images, Google Earth output, and GRIB products.  
3.6
Monthly communications tests are conducted between the IAEA Incident and Emergency Centre (IEC) and RTH Offenbach. All RSMCs and RTH Offenbach participate in quarterly tests with the IAEA. A calendar of quarterly tests has been established to the end of 2017. RSMCs can therefore inform in advance all NMHSs and the IAEA does the same with its Contact Points.

3.7
After each test, one of the lead RSMCs – i.e. an RSMC in the WMO RA where the simulated accident takes place - performs a thorough check of the RSMC products posted on all web pages.  Any problem is quickly addressed to ensure that procedures, responses and products meet the standards. The RSMCs have also agreed on a procedure to delete their products on the web pages a few days after posting. This is important, because the products become obsolete fairly quickly.  Many RSMCs also conduct tests each month. 

3.8
In addition to supporting relevant international organizations, one of the fundamental roles of the RSMCs remains the provision of support and specialized products to Members that do not produce or do not have access to the products otherwise.  Basic RSMC products must continue to meet the needs of NMHSs with limited telecommunications or Internet capabilities.

NEW PRODUCTS, METHODS AND SERVICES BASED ON USERS' REQUIREMENTS SERVICES

3.9
RSMCs continue to experiment with different parameters and formats for potential new products. One such product is the Time of Arrival (ToA) of the radioactive cloud, using parameters defined in collaboration with the IAEA. Eight RSMCs participated in tests conducted in June and October 2015. The results are encouraging and ET-ERA will conduct further tests.  The objective is for the ToA to eventually be part of the list of basic RMSC products in the Manual on the GDPFS.
3.10
In accordance with the recommendations of the seventeenth session of the WMO Congress (Cg-17) in June 2015, the ET-ERA continues to work on the development of the Transfer Coefficient Matrix (TCM) method in support of atmospheric transport and dispersion modelling. As noted by Cg-17, the TCM method was used successfully by the WMO Task Team on Meteorological Analyses for Fukushima Daiichi Nuclear Power Plant (NPP) Accident and the results were published: “Evaluation of Meteorological Analyses for the Radionuclide Dispersion and Deposition from the Fukushima Daiichi Nuclear Power Plant (NPP) Accident” (WMO-No. 1120). 
3.11
The TCM method has the great advantage of offering end users the flexibility to modify the source term and directly see the impact on the products. In the TCM approach, the atmospheric transport and dispersion model is run independently for a time series of segments using a unit source.  Given that the transport, dispersion, and deposition of any given radioactive specie are completely independent of the actual source's emission of that specie, the model only needs to be run once.  The source term information is then applied in the post-processing step.  For example, every time new information on the source term becomes available, the post-processing can be run on the given model output without having to rerun the ATDM model. 
ENSEMBLE ATMOSPHERIC TRANSPORT MODELLING 

3.12
Ensemble modelling products continue to be of interest. As was shown during an ensemble exercise lead by RSMC Vienna, the Ensemble platform at the Joint Research Centre (JRC) of the European Union offers an interesting option. It can collect ATDM results and process / display related ensemble products.  It is a technically advanced and expandable tool to collect ATDM results from various models and to display ensemble results to the research community. However, the JRC itself is not a 24x7 operational entity. 
3.13
A different kind ensemble approach was used by the WMO Task Team (TT) on Meteorological Analyses for Fukushima Daiichi Nuclear Power Plant Accident, where ATDM results from RSMCs/NMCs were collected in a predefined format. The Transfer Coefficient Matrix (TCM) method was then used to take into account various, time-varying emissions (i.e. source terms) in a flexible and efficient computational framework. The method and results from each of the contributors as well as a few Ensemble mean are available on the following web page: 
https://ready.arl.noaa.gov/READY_fdnppwmo.php
3.14
It is the view of the ET-ERA that the use of multiple ATDM in combination with the TCM method offers great potential and that is must be tested further. An additional advantage is that it could also be used for Source - Receptor Sensitivity fields (i.e. time-backward) modelling done by the RSMCs for the CTBTO and backtracking requests from WMO Members.
DOCUMENTATION / WMO ERA WEB PAGE

3.15
In addition to maintaining the operational readiness of the RSMC / RTH Centres, it is important that potential users be aware of the services and arrangements. The WMO Environmental Emergency Response (ERA) web page covers in details the ERA programme and Technical Note No. 778 (Documentation on RSMC support for EER targeted for meteorologists at NMHSs) is the technical reference. A detailed review / redesign / updating of the WMO ERA web pages was completed in May 2014 and minor changes are done whenever a need is identified. It is important for this documentation to continue to serve as the definitive information reference on the ERA for all Members. While there are technical documents that indicate the arrangements, the promotion of the ERA programme to the NMHSs through the Regional Associations would be useful. 

4.
COOPERATION WITH INTERNATIONAL ORGANIZATIONS
COOPERATION WITH THE IAEA
4.1
The relationship of the WMO and the designated Centres with the IAEA is solid and strongly recognized by other relevant International Organizations. Exercises and regular testing are key elements to ensure operational readiness. The current organized and structured operational emergency meteorological support service with global coverage is an important programme achievement.

4.2
The IAEA plays an important role when a nuclear or radiological incident has international consequences or when a State asks for assistance. Based on the lessons learned from the Fukushima Daiichi accident, the new IAEA Action Plan on Nuclear Safety was approved in September 2011. The general objective of the plan is to improve nuclear safety, emergency preparedness and radiation protection of people and the environment worldwide. It defines an expanded role for the IAEA with regard to assessment and prognosis; a subject where the WMO ET-ERA can contribute its expertise.   
4.3
In the regard to the Action Plan, the IAEA organized an International conference on Global Emergency Preparedness and Response in Vienna from 19-23 October 2015. Representatives from the WMO and ET-ERA participated.   One of the points noted is that it would be desirable for the Emergency Response and Preparedness (EPR) community in IAEA members States to liaise more closely with their NMHSs and RSMCs. This would help ensure that they utilise the best meteorological data, ATDM results and expert advice. One way to achieve this is to encourage IAEA members, and the wider EPR community, to regard the RSMCs and NMHSs as the 'authoritative source of information' for meteorology and ATDM. 

4.4
Early in 2015, the IAEA Incident Emergency Centre (IEC) worked on some dose calculations to improve the products and developed some criteria for two radionuclides, I-131 and Cs-137, which are respectively the most significant early and in the later phase of a nuclear accident. Criteria were developed for integrated air concentrations which would correlate to response measures such as 1) take urgent protective actions; 2) take protective actions and; 3) potentially being able to identify the plume via an ambient dose rate measurements.  These could be used as threshold values for the RSMC products. In case that threshold would not be reached, nothing would be displayed on the maps.  Tests will be conducted with a few RSMCs to explore these options further.  

4.5
 In March 2015, a small meeting was held with 3 IAEA contact points and the ICAO representative on the ET-ERA. One of the contacts points was from a nuclear power country and has a very good arrangement with its national Meteorological Service (NMS) and the transport, dispersion and deposition calculations are fully integrated in the system of the National Competent Authority. The second was from a country that has a well-functioning arrangement with its NMS and in this case, the National Competent Authority receives products from its NMS (no processing at the competent authority). The third country has limited arrangements with its NMS but receives some products (limited in distance from the national borders) from developed neighbouring countries. 

4.6
The discussions evolved around the different phases of a large scale nuclear emergency and about the different arrangements the countries have as well as what their expectations are with regard to the IAEA and modelling products from the RSMCs.  The findings from these discussions were discussed at the last meeting of the ET-ERA and follow up actions defined.
COOPERATION WITH THE CTBTO
4.7
The successful collaboration between CTBTO and WMO continues. The arrangement between CTBTO and WMO which came in force on 1 September 2008 (WMO Manual on the GDPGS) allows the CTBTO Provisional Technical Secretariat (PTS) to request and obtain, automated or semi-automated and in near-real-time, atmospheric transport modelling (ATM) results from WMO Centres in case of Treaty-relevant detections at radionuclide (RN) sampling stations of the International Monitoring System (IMS) to supplement its own computations. 
4.8
Ten WMO RSMCs (Beijing, Exeter, Melbourne, Montreal, Obninsk, Offenbach, Tokyo, Toulouse, Vienna and Washington) contribute to this effort. The response system helps corroborate the confidence in the backtracking calculations of the PTS and benefits both sides regarding constant feedback and the evaluation of the backtracking systems and methods. An announced test is conducted once per year. The backtracking modeling capacities of the RSMCs can also be used for other, non-CTBTO applications and are available to all WMO Members upon request.
4.9
In 2015, the transition to a new, modern and more robust upload mechanism for the transmission of RSMC products to CTBTO was successfully completed.  It uses two communication points (WMO gateways) and sftp protocol. The request for support message from CTBTO to the RSMCs was also adjusted to take these changes into account but this has no impact on the Manual on the GDPS and therefore, no amendment is required. 
4.10
All RSMCs participated in the CTBTO Performance Monitoring and Testing exercise in October - November 2015 by producing the standards products. They also generated outputs for some noble gases which are not part of the standard products.  At the request of CTBTO, discussions are under way within the ET-ERA to explore the possibility of adding noble gases calculations and other options to the standard products defined in the Manual on the GDPFS. The group is also looking at the possibility of RSMCs performing their calculations on higher resolution grids. 
4.11
Meteorological data from over 60 CTBTO International Monitoring System Radionuclide stations (IMS/RN) stations are transmitted on the WMO GTS. The transmission is gradually transferring from the Canadian Centre for Meteorological and Environmental Prediction (previously known as the Canadian Meteorological Centre) to the NMC in Vienna, Austria. The transfer for a given IMS/RN station takes place whenever a station identifier is assigned by the WMO Member State. Approximately half of the stations are now transmitted by NMC Vienna. Discussions between CTBTO and WMO are also underway with regard to the transmission of meteorological observations from the 60 operational infrasound stations on the GTS. 
4.12
A representative from the ET-ERA and one from WMO Secretariat participated in the CTBTO Expert Meeting on Atmospheric Transport Modelling and Meteorological Support for On-Site Inspection that was held at the Vienna International Centre in April 2016. On-site inspection is one of the pillars of the Comprehensive Nuclear-Test-Ban Treaty verification. 
COOPERATION WITH THE ICAO
4.13
ICAO convened, in July 2014, the Meteorology (MET) Divisional Meeting in Montreal, Canada, in part conjointly with the Fifteenth Session of the WMO Commission for Aeronautical Meteorology (CAeM-XV). The recommendations by the MET Divisional Meeting included the establishment by ICAO of an expert group, in coordination with WMO, to further develop provisions for information on the release of radioactive material into the atmosphere (MET/14, Recommendation 2/8 refers). Further information on the MET Divisional Meeting is available at: http://www.icao.int/meetings/METDIV14/ .
4.14
In 2014, the Air Navigation Commission (ANC 197-5) established a Meteorology Panel (METP) to define and elaborate concepts and to develop ICAO provisions for aeronautical meteorological (MET) services consistent with operational improvements envisioned by the Global Air Navigation Plan (GANP), (Doc 9750) and in keeping with the working arrangements between ICAO and the World Meteorological Organization (WMO) (Doc 7475). 
4.15
Under the said panel, a Working Group on Meteorological Information and Service Development (WG-MISD), tasked one of its work streams (the Release of Radioactive Material – RRM) to work on issues related to the release of radioactive material in the atmosphere. As a follow-up of the (MET) Divisional Meeting (MET/14), Recommendation 2/8, one of the main tasks of this work stream will be to undertake further work as referred above.
4.16
The RRM work stream is continuing the work that started over 10 years ago by the defunct International Airways Volcano Watch Operations Group (AVWOPSG). WMO and ET-ERA have representatives on the RRM. 

4.17
One important aspect of the work being done is to determine if / what guidance could be produced to help Meteorological Watch Offices write radioactive cloud SIGMET (advisory message to inform aviation of hazardous conditions in the atmosphere).The ET-ERA is involved in this work given that one possibility is for the guidance to be based on atmospheric transport and dispersion modelling and that the existing RSMC products are not designed for aviation. 
4.18 
Whether or not realistic and meaningful quantitative modeling guidance can be produced in a timely matter to assist in the preparation of radioactive cloud SIGMET is conditional on resolving a number of technical and scientific issues. The ET-ERA asked the IAEA lead Inter-Agency Committee on Radiological and Nuclear Emergencies (IACRNE) to help answer some of these. 
4.19
At the its last meeting in November 2015, the IACRNE created a small Task Group on the Development of Criteria to Support the Issuance of SIGMET in Case of a Release o Radioactive Material into the Atmosphere. It is composed of representatives from IAEA, ICAO and WMO. The Task Group held its first meeting, a WebEx, in April 2016.  The objective is to complete the work by March 2017. 
4.20
There is considerable pressure from some representatives of the RRM Work Stream to have answers much sooner (June 2016) so that they can be taken into account for the next Amendment to Annex 3 with regard to radioactive cloud SIGMET. The view of the ET-ERA is that this is not feasible given the complexity of the subject.    

5. 
PROPOSED CHANGES TO THE WMO MANUAL ON THE GDPFS (WMO - No. 485)
5.1

There are no proposed amendments to the WMO Manual on the GDPFS with regard to nuclear ERA for the next CBS meeting.  
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