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MEETING OF THE METEOROLOGY PANEL (METP) 
 

THIRD MEETING 
 

Montréal, 26 to 27 April 2018 
 

HISTORY OF THE MEETING 

1. DURATION 

1.1  The third meeting of the Meteorology Panel (METP) in Montréal was opened by 
Ms. Kirsten Riensema, First Vice-President of the Air Navigation Commission (ANC), at 1000 hours on 
26 April 2018.  The meeting ended at 1300 hours on 27 April 2018. 

2. ATTENDANCE 

2.1 The meeting was attended by members and observers nominated by 10 Contracting States 
and 5 international organizations, including advisers and others as shown in the list below: 

Members  Advisers    Nominated by 
 
Sue O’Rourke       Australia 
 
Bill Maynard    David Boteler    Canada 
     David McCormack 
 
Zhongfeng Zhang   Xiaoxing Zhang    China 
     Sum Yee Sharon Lau 
 
Ivan Gonzalez Valdez        Cuba  
 
Fabien Masson    Stephanie Desbios   France 
 
Klaus Sturm         Germany 
 
Jun Ryuzaki    Mamoru Ishii    Japan 
 
Peter Lechner         New Zealand 
 
Albert Moloto         South Africa 
 
Michael Patrick Murphy       United States 
 
Dennis Hart         EUROCONTROL 
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     Graham Rennie    IATA 
     Thorsten Oehl 
 
     Carole Couchman   IFALPA 
 
Matthew C. Tucker        IFATCA 
 
Greg Brock    Daniele Biron    WMO 
 
 
OBSERVERS 
 
Elpida Koryfidou       Air Navigation Commissioner 
 
Kanga Charles Kovadio       ASECNA Delegation to ICAO 

3. OFFICERS AND SECRETARIAT 

3.1 Mr. Peter Lechner (New Zealand ) and Mr. Bill Maynard (Canada) continued as Chair 
and Vice-Chair of the Panel respectively. Mr. Raul Romero, Technical Officer Meteorology (Airport 
Operations and Infrastructure) acted as Secretary supported by Mr. Neil Halsey, Technical Officer 
Meteorology (Airport Operations and Infrastructure). 

4. AGENDA OF THE MEETING 

4.1 The agenda for the meeting shown hereunder was approved by the Air Navigation 
Commission: 

Item 1: Opening of the meeting 

Item 2: Working arrangements 

Item 3: Review of WMO audit reports of prospective space weather information providers’ 
capability to fulfil proposed ICAO provisions for a space weather information service 

Item 4: Recommendation of the optimal number of space weather information providers 

Item 5: Any other business 

5. WORKING ARRANGEMENTS 

5.1 The panel met as a single body. Discussions were conducted in English with the working 
papers presented and report issued in English only. 

 

— — — — — — — — 
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Agenda Item 1: Opening of the meeting 
 

1.1 The meeting was addressed by Mr. Richard Macfarlane, Deputy Director , Air 
Navigation Capacity and Efficiency, Air Navigation Bureau of ICAO. Mr. Macfarlane thanked the World 
Meteorological Organization (WMO) on behalf of the ICAO Secretariat for the outstanding efforts to 
provide audit reports for the space weather service provider applicants, especially given the challenging 
timescales involved. He also noted the importance of the technical guidance being requested of the METP 
in light of the non-technical considerations also being faced in respect of the forthcoming selection 
process. He thanked the members and advisors present for their attendance at this two day meeting, noting 
the costs involved. 

1.2 The METP was also addressed by Ms. Kirsten Riensema, First Vice-President of the Air 
Navigation Commission. Ms. Riensema also thanked those present for their attendance, noting that the 
ANC was grateful for the level of support being provided concerning the complex task at hand. In 
thanking WMO for their contribution she urged the METP to provide as much additional technical advice 
as possible in order to assist the ANC in the next stage of the decision making process. Finally, 
Ms. Riensema reminded the METP that, like the ANC, the members present were there in a technical 
expert capacity and that they were not expected to be representing their States or the various organizations 
involved as applicants for the selection process at hand. 
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Agenda Item 2: Working arrangements 
 

2.1 This agenda item is addressed under History of the meeting. 
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Agenda Item 3: Review of WMO audit reports of prospective space weather information 

providers’ capability to fulfil proposed ICAO provisions for a space weather 
information service (Ref.: Job Card METP.009.01) 

 

3.1 The panel recalled that at its second meeting in October 2016 in Montreal, Canada, while 
addressing agenda item 4.2 on space weather, the Panel had formulated: • Recommendation 4/4 
concerning the endorsement of guidance on the criteria to be used by the World Meteorological 
Organization (WMO) in assessing potential space weather capability as well as a process schedule; and 
Recommendation 4/5 concerning an invitation to WMO to support the METP through the development of 
a report that identifies those space weather information providers that meet the criteria. It was also 
recalled that these recommendations had been subsequently endorsed by ICAO’s Air Navigation 
Commission (ANC) at the tenth meeting of its 204th Session on 9 March 2017 during the ANC’s review 
of the METP/2 Report. 

3.2 The panel noted that consequential to the ANC’s endorsement of METP/2 
Recommendations 4/4 and 4/5, on 29 May 2017 the World Meteorological Organization (WMO) had 
received official correspondence from ICAO requesting the undertaking of site assessments and audits of 
prospective space weather information providers in accordance with the guidance on criteria and the 
schedule formulated by ICAO (METP) and for WMO to provide a consequential report to ICAO. The 
panel noted that the guidance on criteria and schedule formulated by ICAO had been used by WMO. 

3.3 Additionally it was noted that between 9 June 2017 and 8 September 2017 ICAO had 
consulted its Member States to solicit formal expressions of interest in providing space weather 
information in accordance with proposed Amendment 78 to ICAO Annex 3 – Meteorological Service for 
International Air Navigation with intended applicability in November 2018.  

3.4 On 23 October 2017 WMO  received further official correspondence from ICAO which 
provided  a list of States interested in the future provision of space weather information services. This list 
comprised 22 (twenty-two) States, however nine States were part of a pan-European consortium named 
PECASUS (Austria, Belgium, Cyprus, Finland, Germany, Italy, the Netherlands, Poland and the United 
Kingdom) and four States (Argentina, Chile, Philippines and Venezuela) had only expressed an interest in 
offering to cooperate in the future system and were therefore not ready to be audited at this time. The 
panel noted that in summary ICAO requested WMO to undertake the site assessment and audit of 10 (ten) 
prospective space weather information providers – namely Australia, Brazil, Canada, China, France, 
Japan, PECASUS, Russian Federation, South Africa and the United States – however this figure 
subsequently reduced to 9 (nine) owing to the withdrawal of Brazil’s nomination on 7 December 2017. 

3.5 The panel reviewed WP/02, presented by Greg Brock, regarding the WMO audit reports 
of prospective space weather information providers’ capability to fulfil ICAO provisions for a space 
weather information service. In this regard the panel noted that WP/02 was accompanied by an Appendix 
which presented a detailed WMO final report that includes a compilation of post-audit reports for all 9 
(nine) site assessments and audits conducted up to March 2018. Additionally the panel noted that WP/02 
was complemented by information papers illustrating the audit procedures and reporting templates 
(METP/3 IP/02) as well as the working methodology and schedule (METP/3 IP/03) used by WMO to 
conduct the site assessments and audits 
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3.6 In this regard the panel was pleased to note  the actions by WMO which were 
summarized as follows: a) the formation of a small team of space weather subject matter experts (July 
2017) augmented by a small team of audit subject matter experts (September 2017). These experts formed 
‘WMO audit teams’; b) the development of audit procedures, reporting templates, a working 
methodology and schedule (August to November 2017, with minor iterations thereafter; c) the 
establishment of liaison with nominated focal points of contact at each prospective space weather 
information provider (October 2017); d) the creation of a self-assessment online questionnaire (October 
2017), its completion by prospective space weather information providers (November 2017), and a review 
of the self-assessment responses by the WMO audit teams (December 2017); e) the establishment of 
logistical arrangements (December 2017) and the conducting of site assessments and audits of prospective 
space weather information providers by the WMO audit teams (January, February and March 2018); and 
f) the development of post-audit reports (January, February and March 2018) by the WMO audit teams 
and the preparation of a WMO final report to ICAO on the outcomes of the site assessments and audits 
(March 2018) by the WMO secretariat.  

3.7 The Panel reviewed the Attachment B to WP/02 which contained the WMO final report 
to ICAO. The referred report provided an introduction to this site assessment and audit activity, details on 
the planning, preparation and execution phases, a top-level summary of the audit findings against each 
ICAO-defined criteria category (institutional, operational, technical and communication/dissemination), 
concluding remarks and a recommendation on the overall level of compliance of each prospective space 
weather information providers. 

3.8 The panel was also pleased to note that the WMO final report also contained a 
compilation of all the post-audit reports obtained from the site assessments and audits conducted. Each 
post-audit report appended to the WMO final report detailed where and when a site assessment and audit 
took place, who was involved (‘auditors’ and ‘auditees’), the observed status  of compliance for each of 
the ICAO-defined audit criteria, strengths and weaknesses observed, improvement opportunities 
suggested, and non-compliances or other such areas of concern identified. Additionally it was noted that 
each of the nine post-audit reports appended to the WMO final report had been reviewed and approved by 
the (State-nominated) focal point of contact at each prospective space weather information provider 
concerned. 

3.9 The Panel noted with interest that, based on the evidence presented at the time of 
observation, it was determined that the space weather information provider was either 1) compliant, 2) 
compliant but with qualification or 3) not compliant against each of the ICAO criteria (and sub-criteria) 
based on the following definitions: 

A. Compliant: The space weather information provider has demonstrated to the satisfaction of the 
WMO audit team that, at the time of observation, it fulfils the ICAO criteria at its space weather 
centre(s). 

B. Compliant but with qualification: The space weather information provider  has demonstrated to 
the satisfaction of the WMO audit team that, at the time of observation, it fulfils the ICAO criteria 
at its space weather centre(s) but with qualification. This qualification shall be in the made in the 
form of concise accompanying statement. 

C. Not compliant: The space weather information provider has not demonstrated to the satisfaction 
of the WMO audit team that, at the time of observation, it fulfils the ICAO criteria at its space 
weather centre(s).  
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3.10 With regard to the findings of the site assessments and audits of the prospective space 
weather information providers the panel was pleased to note that they were summarized as follows (listed 
in alphabetical order): 

Compliant at time of observation: Australia, Canada, China, France, Japan, PECASUS*, Russian 
Federation, and the United States; 

Compliant but with qualification at time of observation: South Africa; and 

Not compliant at time of observation : None 

3.11  After review, the Panel endorsed the WMO final report to ICAO and the process that had 
been put in place to plan, prepare, conduct and report on the site assessments and audits within the 
timeframe prescribed by ICAO and the audit criteria defined by ICAO.  The Panel formulated the 
following recommendations accordingly: 
 
  Recommendation 3/1 — Demonstrated capability of 

prospective space weather information service providers 
 
That, in view of the WMO audit report (Appendix A to this 
report) on the capability of prospective space weather 
information providers for a space weather information service for 
international civil aviation, the Meteorology Panel (METP) 
recommends to the Air Navigation Commission (ANC) that: 
a) Australia, Canada, China, France, Japan, PECASUS (See Note 
1), Russian Federation, and the United States be considered 
compliant at the time of the site assessment and audit; and, 
b) South Africa be considered compliant but with qualification at 
the time of the site assessment and audit.  
 
Note 1.- PECASUS is a Pan-European Consortium of Aviation 
Space weather User Services formed by Austria, Belgium, 
Cyprus, Finland (as consortium lead), Germany, Italy, the 
Netherlands, Poland and the United Kingdom. 
 
Note 2.- Appendix B to this report contains a summary of the 
strengths and weaknesses of the prospective space weather 
information providers and is to be used in conjunction with 
Appendix A.  

 

   

3.12 In a related issue the Panel noted IP/04 presented by Sue O'Rourke, Fabien Masson and 
Jun Ryuzaki regarding efforts by Australia, France and Japan respectively to establish a joint capability to 
provide space weather services to international civil aviation. In this regard it was noted that Australia, 
through the Bureau of Meteorology (BoM); France, through the SPECTRA Consortium (Meteo-France, 
CLS, ESSP); and Japan, through the National Institute of Information and Communications Technology 
(NICT) individually submitted nominations as prospective space weather information providers. The 
Panel noted that BoM, SPECTRA, and NICT had agreed to work collaboratively to provide space 
weather services to aviation, as a consortium. The Panel was pleased to note the details of the 
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collaborative work which had been formalised through an exchange of letters respectively between BoM 
and SPECTRA and between BoM and NICT, establishing the framework for cooperation and covering 
key aspects such as the establishment of mutual backup capability, data sharing and product exchange 
between the organisations, as well as cooperation on service development. However, the Panel was of the 
view that the information provided in the referred IP would be taken on-board by the METP and reported 
to the ANC subject to formal notification of the involved States (Australia, France and Japan) to ICAO. 
This formal notification would be required in view of State Letter AN 10/1-IND/17/11 which was 
addressed to individual States. 

3.13 The Panel recognized that it would be highly desirable to expeditiously obtain 
information regarding the preferences of the States and consortium audited for the provision of global 
and/or regional services, any further intentions to form or join existing consortia, the specific space 
weather information components that they are willing to provide and the extent to which they are willing 
to share space weather data. It was also recognized that the States and consortium concerned should also 
be invited to comment on any actions that they have undertaken or that they intend to undertake to 
address shortcomings (if any) identified in the WMO audit report. Additionally, it was recognized that the 
availability of this information would constitute an important input to assist in the allocation of future 
responsibilities by ICAO. 

3.14 The Panel noted that while the prospective space weather information providers were 
required to meet their own cost for the first three years after implementation, as described in SL AN 10/1-
IND/17/11, any charges after that time would need to be equitable with respect to both single State 
providers and consortia providers. In addition, there should be no impact on the timely delivery of the 
space weather information service to the users in the event that a consortium provider(s) is (are) 
designated. 

3.15  The Panel discussed a number of potential ways of providing regional space weather 
information including daylight side, longitudinal responsibilities as an example of cost minimization. In 
regard to such operational structures the Panel noted that the selected space weather centres would 
collaboratively develop operational procedures. The Panel also noted that optimization of the future 
service would be achieved by refinement over time. The Panel also held a discussion on the 
differentiation between being a ‘regional provider’ in the context of providing higher fidelity information 
to support the global space weather information service and being ‘regional provider’ in the context of the 
spatial (geographic) and temporal coverage. 

 

— — — — — — — — 
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NOTE 

The following provides a consolidated, final report on the site assessments and audits of prospective space 
weather information providers conducted by WMO on behalf of ICAO.  
It is the sole responsibility of ICAO to decide whether or not to take the findings presented in this report 
into account during its (ICAO’s) designation of the space weather information provider(s) that will serve 
international civil aviation as part of the provisions of ICAO Annex 3 – Meteorological Service for 
International Air Navigation.   
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Introduction 
Simultaneous with the 2017-2018 review, consultation and adoption by the International Civil Aviation 
Organization (ICAO) of Annex 3 – Meteorological Service for International Air Navigation provisions 
for a new space weather information service for international air navigation in November 2018, ICAO 
was required to identify and designate the optimal number of space weather information providers 
necessary to fulfil the aeronautical requirements.  
Respecting working arrangements between ICAO and the World Meteorological Organization (WMO), at 
the second meeting of the ICAO Meteorology Panel (METP/2) held from 17 to 21 October 2016 it was 
recommended that WMO should be invited by ICAO to support the METP by developing a report that 
identifies those space weather information providers that meet an ICAO-defined set of audit criteria. This 
recommendation was subsequently endorsed by ICAO’s Air Navigation Commission at the tenth meeting 
of its 204th Session held on 9 March 2017. WMO was subsequently officially notified of this request by 
ICAO1 on 29 May 2017.   
Following a period of consultation by ICAO with its Member States between 9 June and 8 September 
2018, WMO was officially notified by ICAO2 on 23 October 2017 that a total of 22 (twenty-two) States 
had responded to ICAO State letter AN 10/1-IND/17/11 dated 9 June 2017 expressing their interest in 
becoming a prospective space weather information provider as follows (listed alphabetically): 
Argentina  Brazil Cyprus Italy Poland United States 
Australia Canada Finland Japan Russian 

Federation 
Venezuela 

Austria Chile France Netherlands South Africa  
Belgium China Germany Philippines United 

Kingdom 
 

Of these 22 States however it is to be noted that: 
• 9 (nine) States – namely Austria, Belgium, Finland, Cyprus, Germany, Italy, the Netherlands, 

Poland and the United Kingdom – were nominated as part of a pan-European consortium 
named PECASUS (Pan-European Consortium of Aviation Space Weather User Services) led by 
Finland;  

• 4 (four) States – namely Argentina, Chile, Philippines and Venezuela – notified ICAO that they 
were interested in assisting, in future, a designated centre or to provide useful information but 
that they did not wish to be audited at this time; and 

• 1 (one) State – namely Brazil – withdrew its nomination to be audited on 7 December 2017 
since it would not be in a position to provide the service owing to the implementation of a new 
meteorological centre. 

Consequently, WMO was required to conduct a total of 9 (nine) site assessments and audits 
of prospective space weather information providers on behalf of ICAO. This document 
represents a consolidated, final report on the site assessments and audits of prospective space 
weather information providers conducted by WMO on behalf of ICAO. 
 

                                                      
1 ICAO Ref. AN 10/1-L.ANB-AN-AOI66432 
2 ICAO Ref. E3/13-L.ANB-AN-AOI69780 
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Planning, preparation and execution 
 
A Task Team on Aviation (TT-AVI) of an Inter-Programme Team on Space Weather Information 
Systems and Services (IPT-SWeISS), with the assistance of an Expert Team on Centre Audit/Certification 
(ET-CAC) of the Open Programme Area Group on Information Systems and Services (OPAG-ISS), was 
established by WMO in June/July 2017 to support WMO in the conducting of the site assessments and 
audits. With the assistance of the WMO secretariat, between August and December 2017 suitable audit 
procedures and reporting templates were developed together with a working methodology and schedule 
for conducting the site assessments and audits.  
 
Owing to the fact that the notification from ICAO to WMO of the States nominated to be audited did not 
arrive until 23 October 2017, and also respecting the effort required to undertake all of the associated 
administrative, logistical and procedural arrangements associated with the audits – both on the part of the 
(WMO) auditors and the (State) auditees – it was not feasible to commence the on-site part of the 
assessment activity prior to the end of 2017. Nevertheless, a table-top review of pre-audit self-
assessments supplied by each prospective space weather information provider (see below) was conducted 
by the WMO audit team, commencing in November 2017. 
 
The 9 (nine) site assessments and audits of the prospective space weather information providers were 
conducted between January and March 2018 as follows (listed chronologically): 
 

South Africa 24 and 25 January 2018 South African National Space Agency (SANSA), 
Hermanus, South Africa 

China 29 and 30 January 2018 
National Centre for Space Weather (NCSW) of the 
China Meteorological Administration (CMA), 
Beijing, China 

Japan 1 and 2 February 2018 

Space Environment Laboratory (SEL) of the 
Applied Electromagnetic Research Institute of the 
National Institute of Information and 
Communications Technology (NICT), Tokyo, 
Japan 

PECASUS3 12 to 14 February 2018 
and 16 February 2018 

Finnish Meteorological Institute, Helsinki, Finland 
(as consortium lead) and Met Office Space Weather 
Operational Centre (MOSWOC), Exeter, United 
Kingdom (as consortium backup) 

France 15 and 16 February 2018 SPECTRA consortium (Météo-France, CLS and 
ESSP), Toulouse, France 

Russian 
Federation 19 and 20 February 2018 Institute of Applied Geophysics (IAG), Moscow, 

Russian Federation 

Australia 21 and 22 February 2018 Space Weather Services (SWS) of the Australian 
Bureau of Meteorology (BoM), Sydney, Australia 

Canada 27 and 28 February 2018 

Canadian Space Weather Forecast Centre (CSWFC) 
of Natural Resources Canada (NRCan), Ottawa, 
Canada 
 

                                                      
3 Austria, Belgium, Finland, Cyprus, Germany, Italy, the Netherlands, Poland and the United Kingdom. 
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United States 13 and 14 March 2018 
Space Weather Prediction Centre (SWPC) of the 
NOAA National Weather Service (NWS), Boulder, 
Colorado, United States 

 

Each site assessment and audit comprised one space weather expert (from TT-AVI) and one audit expert 
(from ET-CAC) constituting a ‘WMO audit team’. Some experts conducted one site assessment and audit 
each, while other experts conducted two (maximum) each. Impartiality of the WMO audit teams in the 
conducting and reporting of the site assessments and audits was accomplished by ensuring that no expert 
audited their own provider, their own country or a country within their (WMO) region. Oversight of these 
arrangements was provided by the WMO secretariat. 
 
Each site assessment and audit lasted two days with the exception of the audit of the PECASUS 
consortium which lasted three days at the lead provider in Finland plus one addition day at the backup 
provider in the UK.  
 
One or more focal points of contact were identified in each State/consortium at an early stage (i.e. in 
October 2017 immediately following the ICAO notification to WMO of the States to be audited). These 
focal points of contact were instrumental in assisting WMO and the audit teams with all of the logistics 
and other formalities associated with the conducting of the site assessments and audits.  
 
Through the focal points of contact, each prospective space weather information provider was requested 
by WMO to complete a pre-audit self-assessment questionnaire. The purpose of the self-assessment 
questionnaire was to obtain from the focal points of contact in each State/consortium an indication of their 
perceived space weather capabilities in respect of the ICAO criteria that were included in ICAO State 
letter AN 10/1-IND/17/11. All prospective space weather information providers duly completed a self-
assessment questionnaire. The responses to the self-assessment questionnaire were used by the WMO 
audit teams to determine the suitability for an audit to proceed to be arranged and also to assist the smooth 
conducting of the on-site audits.  
 
The focal points of contact were also responsible for approval of the post-audit report prepared by the 
WMO audit team relating to their State/consortium provider. The focal points of contact were also 
requested to make the post-audit reports available to their national civil aviation administration where 
appropriate.  
 
Travel and subsistence expenses associated with the site assessments and audits was provided to the  
concerned WMO audit team members by each prospective space weather information provider.  
 
Permanent Representatives of WMO Members who had made available the WMO expertise (TT-AVI and 
ET-CAC experts) and/or were to have an audit conducted within their country were duly notified by the 
WMO Secretary-General of where and when the auditing activities were taking place.  
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Summary of findings 

Table 1 below provides a high-level summary of the status of compliance, as observed by the WMO 
audit team at the time of the site assessment and audit of each prospective space weather information 
provider.   

The Annex to this report provides a compilation of the post-audit reports, as prepared by the WMO 
audit team, for each prospective space weather information provider. Table 1 must, therefore, be used 
in conjunction with the detailed information provided at the Annex to this report. 

The institutional, operational, technical and communication/dissemination criteria upon which the site 
assessments and audits were defined by ICAO and included in ICAO State letter AN 10/1-IND/17/11 
dated 9 June 2017. 

Key to observed status of compliance:  
A. Compliant: The space weather information provider has demonstrated to the satisfaction of 

the WMO audit team that, at the time of observation, it fulfils the ICAO criteria at its space 
weather centre(s). 

B. Compliant but with qualification: The space weather information provider has 
demonstrated to the satisfaction of the WMO audit team that, at the time of observation, it 
fulfils the ICAO criteria at its space weather centre(s) but with qualification. This qualification 
shall be in the made in the form of concise accompanying statement. 

C. Not compliant: The space weather information provider has not demonstrated to the 
satisfaction of the WMO audit team that, at the time of observation, it fulfils the ICAO 
criteria at its space weather centre(s). 
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Table 1. High-level summary of the observed status of compliance. This table is to be used in 
conjunction with the detailed information provided at the Annex to this report. 

 

Listed in alphabetical order by State/consortium 
 

Majority compliance ratings are indicated in large font (e.g. A) 

Minority compliance ratings are indicated in small font (e.g. B) In
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Australia, 21 and 22 February 2018     
Space Weather Services (SWS), Sydney A A A A 

Canada, 27 and 28 February 2018     
Canadian Space Weather Forecast Centre (CSWFC), 

Ottawa A/B A A/B A 
China, 29 and 30 January 2018     

National Centre for Space Weather (NCSW), Beijing A A A A 
France, 15 and 16 February 2018     

SPECTRA consortium*, Toulouse A/B A A/B A 
Japan, 1 and 2 February 2018     

Space Environment Laboratory (SEL), Tokyo A A A A 
PECASUS, 12 to 14 and 16 February 2018     

PECASUS consortium**, multiple locations A A A A 
Russian Federation, 19 and 20 February 2018     

Institute of Applied Geophysics (IAG), Moscow A/B A/B A A 
South Africa, 24 and 25 January 2018     

South African National Space Agency (SANSA), 
Hermanus A/B A/B A/B A 

United States, 13 and 14 March 2018     
Space Weather Prediction Centre (SWPC), Boulder A/B A A A 
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* Météo-France, Collecte Localisation Satellites (CLS) and European Satellite Services Provider (ESSP) 
 
** Austria (Seibersdorf Labor GmbH), Belgium (Solar Terrestrial Centre of Excellence), Finland (Finnish Meteorological Institute), Cyprus 
(Department of Meteorology), Germany (Deutsches Zentrum für Luft- und Raumfahrt e.V.), Italy (Istituto Nazionale di Geofisica e 
Vulcanologia), the Netherlands (Royal Netherlands Meteorological Institute), Poland (Centrum Badań Kosmicznych Polskiej Akademii 
Nauk) and the United Kingdom (Met Office)  
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Concluding remarks 

As requested by ICAO, WMO duly completed the conducting and reporting on the site assessment and 
audit of 9 (nine) prospective space weather information providers within the timeframe prescribed by 
ICAO and in accordance with the audit criteria defined by ICAO.  

The conducting of these site assessments and audits in the time allowed was a significant undertaking 
for WMO, requiring the combined efforts and dedicated support of subject matter experts from IPT-
SWeISS TT-AVI and OPAG-ISS ET-CAC as well as the WMO secretariat of the WDS and OBS departments. 
No extra-budgetary resources were available to conduct this activity. Between August 2017 and March 
2018, a total of 18 teleconferences were conducted amongst the experts involved. No face-to-face 
meetings were convened. All matters were addressed via teleconference and through correspondence. 

WMO was not requested by ICAO to ascertain whether the prospective space weather information 
providers were seeking to become a global provider, a regional provider, or a combination of global and 
regional provider. During the course of the site assessment and audit activity however some prospective 
space weather information providers did offer such expressions of interest to the auditors based on 
their existing and foreseen capabilities. It would be appropriate for ICAO (not WMO) to seek such 
expressions of global and/or regional provider interest directly from the prospective space weather 
information providers concerned.  

The audit criteria specified by ICAO to be used as the basis for auditing each prospective space weather 
information providers was considered by WMO, overall, to be sufficient. However, it is to be 
acknowledged that the ‘acceptable means of compliance’ aspects against which each criteria was 
assessed was not specified by ICAO. Instead, the WMO experts were tasked to determine what type(s) 
of demonstrable evidence would be sufficient to fulfil each audit criteria. Such detailed specifications 
(acceptable means of compliance) were included in the audit procedures developed by WMO and used 
during the audits. 

Following the conducting of each site assessment and audit (or groupings of audits), debriefings were 
held amongst the WMO audit team members. These debriefings were an opportunity for the experts 
involved to share experiences and lessons learned, with a view to helping inform how subsequent audits 
could or should be conducted. One aspect arising from this activity was the differentiation between 
demonstrating a capability at the time of the audit versus perceiving to have a capability at the time 
when the ICAO Annex 3 provisions will become applicable (i.e. November 2018). In most cases, 
prospective space weather information providers were able to demonstrate to the WMO audit team a 
particular capability at the time of audit and provide sufficient evidence of a foreseen future (November 
2018) capability. This is reflected in the compliance ratings recorded by the WMO audit teams. Where 
sufficient evidence of an existing or foreseen future capability was not provided, this is also reflected in 
the compliance ratings recorded by the WMO audit teams. 
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Recommendation 
 
Having assessed each of the observations arising from the site assessment and audit conducted at each of 
the prospective space weather information providers, and taking into account relevant, related aspects 
such as the organizational arrangements, operational procedures, infrastructure and human resources at 
each provider, of the 9 (nine) space weather information providers for which site assessments and audits 
were conducted by WMO on behalf of ICAO, it is WMO’s considered view that, overall and at the time 
of observation, the following States/consortium can be considered as ‘compliant’ or ‘compliant but with 
qualification’, as indicated, against the ICAO criteria contained in State letter AN 10/1-IND/17/11 (listed 
in alphabetical order): 
 
 

Australia – COMPLIANT France – COMPLIANT Russian Federation – 
COMPLIANT 

Canada – COMPLIANT Japan – COMPLIANT South Africa – COMPLIANT 
BUT WITH QUALIFICATION 

China – COMPLIANT PECASUS – COMPLIANT United States – COMPLIANT 

 
As alluded to above, it is the sole responsibility of ICAO to decide whether or not to take the findings 
presented in this report into account during its (ICAO’s) designation of the space weather information 
provider(s) that will serve international civil aviation as part of the provisions of ICAO Annex 3 – 
Meteorological Service for International Air Navigation.   
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ANNEX 
 

COMPILATION OF POST-AUDIT REPORTS 

 

Post-audit reports appended in alphabetical order of State/consortium as follows: 

Australia 

Canada 

China 

France 

Japan 

PECASUS 

Russian Federation 

South Africa 

United States 
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PROSPECTIVE SPACE WEATHER INFORMATION PROVIDER 

POST‐AUDIT REPORT – AUSTRALIA 

Prospective space weather 

information provider: 

Australian Bureau of Meteorology (BoM)

Prospective space weather 

centre (primary): 

Space Weather Services (SWS)

Prospective space weather 

centre (backup):  

(where applicable) 

SPECTRA and NICT (not finalized yet, depending on ICAO decision)  

Date and location of site 

assessment(s) and audit(s): 

21 to 22 February 2018, Surry Hills, New South Wales, Australia 

Objective:  To evaluate a prospective space weather information provider’s capability to 

fulfil proposed ICAO provisions for a space weather information service 

Scope:  Based on ICAO‐defined site assessment and audit criteria addressing: 

1) Institutional arrangements 

2) Operational capability 

3) Technical capability 

4) Communication/Dissemination capability 

WMO audit team 

members: 

Gerold FLETZER

Nicole VILMER 

Confidentiality:  This post‐audit report is without restriction and therefore may be made 

available to: 

 State level: Australian Bureau of Meteorology (BoM) and Department of 

Infrastructure, Regional Development and Cities; 

 ICAO level: Members of the Council, ANC, METP, WG‐MISD (space weather 

work stream) plus Secretariat concerned; 

 WMO level: Presidents of CBS and CAeM, members of IPT‐SWeISS, TT‐AVI 

plus Secretariat concerned; and 

 Others: Upon an official request to ICAO. 

Reference materials:   ICAO Annex 3 – Meteorological Service for International Air Navigation 

 ICAO State letter AN 10/1‐17/41 (7 April 2017) 

 ICAO State letter AN 10/1‐IND/17/11 (9 June 2017) 

 ICAO Electronic Bulletin EB 2017/45 (10 August 2017) 

 WMO Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates 

Overall assessment level 

(of the space weather 

information provider): 

Compliant 

 

WMO audit team member(s):  Prospective space weather information provider 

representative(s): 

Gerold FLETZER 

Nicole VILMER 
 

Murray PARKINSON

 

15.03.2018 

 

14.03.2018
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OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY  CRITERIA  OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL  Experience as a designated national space weather centre A 

  A Quality Management System (Annex 3 — Meteorological Service for 

International Air Navigation, Chapter 2, Paragraph 2.2.2) 

A 

  Appropriate qualifications of personnel and an ongoing competency 

and training program (WMO‐No 49, WMO‐No 258) 

A 

  Adherence to all applicable data rights A 

  Procedures to liaise with aviation decision‐makers and gather 

feedback on the space weather information service 

A 

  Procedures to coordinate with other space weather information 

providers 

A 

  A source of funding and an adequate level of funding to provide the 

space weather information service for a period of at least 3 years 

A 

OPERATIONAL  24/7 operational capability A 

  A system reliability
1
 of 99.9 per cent with no single failure exceeding 

90 minutes in a 24‐hour period 

A 

  A system availability
2

of 98.0 per cent with no single outage exceeding 

4 hours in a 1‐year period 

A 

  A system maintainability
3

of 95.0 per cent for a 2‐hour interval A 

TECHNICAL  Ability to provide the space weather information service, both near 

real‐time and forecast information, as defined in the draft SARPs for 

Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

  Ability to access observations (own observations and received from 

other space weather providers) of: 

 

    Coronal mass ejections and high‐speed streams  A 

    Geomagnetic storms A 

    Solar radiation storm A 

    Solar flares A 

    Solar radio bursts A 

    Ionospheric activity A 

  Ability to produce near real‐time and forecast information regarding 

the potential impacts of space weather using numerical models 

capable of ingesting observation data from multiple sources; 

A 

  Ability to produce near real‐time and forecast information that meets 

the proposed functional and performance requirements 

 

A 

                                                            
1
 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 

2
 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  

3
 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  
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CATEGORY  CRITERIA  OBSERVED 

STATUS OF 

COMPLIANCE 

  Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, as 

necessary 

A 

  Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to aviation 

decision‐makers, as defined in the draft SARPs for Amendment 78 of 

Annex 3 — Meteorological Service for International Air Navigation 

A 

  Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

  Ability to provide the space weather information service via the 

following means of dissemination: 

 

    ICAO Aeronautical Fixed Service A 

    World Area Forecast System Internet File Service  A 

    Secure Aviation Data Information Service A 

    Regional OPMET centres A 

 

WMO  audit  team  remarks,  if 

any,  to  support  the  above 

observed status of compliance: 
(100 words maximum) 

Capability  of  BoM  to  run  a  SWC  according ICAO requirements  are given, 

some adaptions and preparations have to be done, this depends widely on 

the decision of ICAO how to organize SWC on a global/regional level. 

 

The  implementation  of  a  QMS  according  ISO  9001:2015  Standard  is  in 

progress  (project),  certification  is  planned  by  the  end  of  year  2018. 

Operational documents are in draft version available, processes need to be 

adopted  (depending  on  ICAOs  decision),  evidence  for  an  effective  QMS 

according ICAO Annex 3 requirement already available. 

 

The  space weather  center already provides many NRT  information on  the 

state and forecast of the  ionosphere and on the conditions for GNSS based 

navigation and  surveillance and  for HF  radio  communications and has  the 

ability to access observations on solar radiation storms. 
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REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation  (TT‐AVI) of  the  Inter‐Programme Team on Space Weather 

Information Systems and Services  (IPT‐SWeISS)
4
 is  responsible,  inter alia,  for assisting WMO  in  the 

conducting of site assessments and audits of prospective space weather  information providers on 

ICAO’s behalf. The  results of  site assessments and audits  conducted will be  reported by WMO  to 

ICAO in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather  information providers cover 

the  following  ICAO‐defined  criteria:  Institutional  arrangements,  operational  capability,  technical 

capability, and communication/dissemination capability. 

 

1.3. The  audits  are  intended  to  determine,  based  on  demonstrable  evidence,  the  status  of 

compliance of prospective  space weather  information providers with  the  ICAO‐defined  criteria  so 

that,  downstream,  ICAO  is  able  to  make  informed,  objective  decisions  in  the  designation  of 

prospective providers. To this end, this audit report highlights strengths, weaknesses, opportunities 

for improvement, non‐compliances and areas for concern at the time of observation of a prospective 

space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF THE AUSTRALIAN BUREAU OF METEOROLOGY 

 

2.1. At the kind invitation of the Australian Bureau of Meteorology, a site assessment and audit 

of the following space weather centre took place on 21 and 22 February 2018: 

 Primary centre: Space Weather Services, Surry Hills 

 

2.2. Space  weather  activities  of  the  Australian  Bureau  of  Meteorology  are  located  within 

Business Solution Group / Aviation, Land & Marine Transport. 

 

2.3. The WMO audit  team comprised  two persons. During  the  two days,  the WMO audit  team 

met a number of staff members from the Australian Bureau of Meteorology. The names and roles of 

these staff members are given in the Annex to this report.  

 

                                                            
4
 Based on the terms of reference of TT‐AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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2.4. Mr. Emile  Jansons and Mr. Tim Hailes established communication with  the Audit Team via 

Video Conference System. 

 

2.5. The Audit Team also visited BoM’s regional Aviation Center in Sydney. 

 

 

3. REPORT 

 

3.1. Strengths 

Institutional:  QMS approach (i.e. customer orientation, Quality Manual for SWC, 

Management Review, PDCA cycle, improvement, competency framework, 

internal audit report, document control) clearly visible! 

Operational:  Extensive experience in running an operational SW Forecast Center; Evaluation 

of System Availability, Reliability and Maintainability on a regular basis. 

Technical:  Extensive experience as an established Regional Warning Center at ISES.  

A lot of products already developed for HF propagation and GNSS navigation. 

Already provides support to the Australian Flight Information region (HF/GNSS)  

Communication/ 

Dissemination: 

BoM has long experience in dissemination of OPMET Data incl. a co‐operation 

with Airservices Australia. 

 

3.2. Weaknesses 

Institutional:  none 

Operational:  none 

Technical:  Ability to monitor energetic protons from the sun. Prediction of radiation 

exposure at flight levels can be delivered through partnership (depending on 

ICAO decisions)   

Communication/ 

Dissemination: 

none 

 

3.3. Improvement opportunities 

1c and 2a: Operational service  is currently available 24/7 with space weather  forecasters  rostered 

within  business  hours,  on  weekends  and  on  call  when  required;  additional  competent  human 

resources  (staff) are needed  if 24/7 coverage of rostered staff  is required  (this depends on  ICAO’s 

decision) additional staff is already available at National Operation Center (NOC), training has to be 

undertaken. A competency framework is implemented within the organization.  

1f: BoM has  several Memoranda of Understandings with different  international Organizations, but 

currently no evidence about the coordination with other Space Weather Centers on an operational 

level.  Letter  of  agreement  with  SPECTRA  and  NICT  Japan  regarding  cooperation  on  providing  a 

service  to aviation under  ICAO available,  further  in depth back‐up cooperation depends on  ICAO’s 

decision. 

AUSTRALIAMETP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-18



 

Page 6 of 7 

 

2b: The systems reliability requirements for space weather systems according to ICAO are currently 

not met, as mitigation the implementation of project “ROBUST” was presented. Beyond that BoM’s 

aviation system does meet  ICAO  requirements,  these services  run on Category 1 Systems  (highest 

priority). This will also cover Space Weather Systems, depending on ICAO’s decision. 

3.3.1. The center has  the ability  to access observations on solar  radiation storms and  to provide 

warnings on radiation storms. In‐principle agreements with two agencies having advanced radiation 

modelling  capability  (SPECTRA  and  NICT)  have  been  established  to  ensure  improvement  of  this 

service through the provision of information on radiation exposure at flight levels.These agreements 

will depend ultimately on ICAO’s decisions. 

 

3.4. Non‐compliances and areas of concern 

 

3.4.1. No non‐compliances or areas of concern were identified. 

 

4. CONCLUSION 

 

4.1. Space weather information service responsibilities were FULLY understood by the Australian 

Bureau of Meteorology.  Management and other staff of the Australian Bureau of Meteorology were 

FULLY  aware  of  ICAO’s  requirements  for  a  space  weather  information  service  in  support  of 

international  air  navigation  and  the  environment  that  is  required  to  support  operational 

implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place at the Australian Bureau of Meteorology were observed by the WMO audit team 

to  be  FULLY  adequate  for  running  a  space weather  information  service  conforming  to  the  ICAO 

requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of  the observations arising  from  the  site assessment and audit,  the 

WMO  audit  team  recommends  that  the  overall  assessment  level  of  Australian  Bureau  of 

Meteorology/Space Weather Services, as at 22.02.2018, be considered COMPLIANT.  

 

___________ 
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ANNEX 

 

List of Australian Bureau of Meteorology staff members involved in the on‐

site assessment and audit 

 

Day 1: 

Tseros Helen  Manager, Quality Assurance 

O’Rourke Sue  National Manager, Aviation Meteorological Program 

Kelly Andrew  Consultancy 

Terkildsen Michael  Senior Research Scientist / Aviation Lead 

Parkinson Murray  National Manager Space Weather Services 

Steward Graham  Manager, Australian Space Forecast Centre 

Yuile Colin  Manager, Operations 

Marshall Richard  Senior Space Weather Forecaster 

Jansons Emile  Manager Upper Airspace, Aviation Meteorological Services 

 

Day 2: 

Maher Phillip  Space Weather Scientist 

Kumar Vickal  Space Weather Scientist 

Kelly Andrew  Consultancy 

O’Rourke Sue  National Manager, Aviation Meteorological Program 

Parkinson Murray  National Manager Space Weather Services 

Terkildsen Michael  Senior Research Scientist / Aviation Lead 

Hailes Tim  ICT Lead for the Review of Aviation Weather Services 

Steward Graham  Manager, Australian Space Forecast Centre 

 

 

― END ― 
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PROSPECTIVE SPACE WEATHER INFORMATION PROVIDER 

POST-AUDIT REPORT – CHINA 

Prospective space weather 

information provider: 

National Center for Space Weather (NCSW, another name National Satellite 

Meteorology Center), of the China Meteorological Administration (CMA) 

Prospective space weather 

center (primary): 

As above. 

Prospective space weather 

center (backup):  

(where applicable) 

Not applicable 

Date and location of site 

assessment(s) and 

audit(s): 

29 and 30 January 2018, Beijing, China 

Objective: To evaluate a prospective space weather information provider’s capability to 

fulfill proposed ICAO provisions for a space weather information service 

Scope: Based on ICAO-defined site assessment and audit criteria addressing: 

1) Institutional arrangements 

2) Operational capability 

3) Technical capability 

4) Communication/Dissemination capability 

WMO audit team 

members: 

Shane BIDOIS 

Daniele BIRON 

Confidentiality: This post-audit report is without restriction and therefore may be made 

available to: 

• State level: China Meteorological Administration (CMA) and Civil Aviation 

Administration of China (CAAC); 

• ICAO level: Members of the Council, ANC, METP, WG-MISD (space 

weather work stream) plus Secretariat concerned; 

• WMO level: Presidents of CBS and CAeM, members of IPT-SWeISS, TT-AVI 

plus Secretariat concerned; and 

• Others: Upon an official request to ICAO. 

Reference materials: • ICAO Annex 3 – Meteorological Service for International Air Navigation 

• ICAO State letter AN 10/1-17/41 (7 April 2017) 

• ICAO State letter AN 10/1-IND/17/11 (9 June 2017) 

• ICAO Electronic Bulletin EB 2017/45 (10 August 2017) 

• WMO Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates 

Overall assessment level 

(of the space weather 

information provider): 

Compliant. 

 

WMO audit team member(s): Prospective space weather information provider 

representative(s): 

Shane BIDOIS 

Daniele BIRON 

 

Dr Jianguang Guo 

 

7 February 2018 

 

8 February 2018  
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OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL Experience as a designated national space weather center A 

 A Quality Management System (Annex 3 — Meteorological Service 

for International Air Navigation, Chapter 2, Paragraph 2.2.2) 

A 

 Appropriate qualifications of personnel and an ongoing 

competency and training program (WMO-No 49, WMO-No 258) 

A 

 Adherence to all applicable data rights A 

 Procedures to liaise with aviation decision-makers and gather 

feedback on the space weather information service 

A 

 Procedures to coordinate with other space weather information 

providers 

A 

 A source of funding and an adequate level of funding to provide 

the space weather information service for a period of at least 3 

years 

A 

OPERATIONAL 24/7 operational capability A 

 A system reliability1 of 99.9 per cent with no single failure 

exceeding 90 minutes in a 24-hour period 

A 

 A system availability2 of 98.0 per cent with no single outage 

exceeding 4 hours in a 1-year period 

A 

 A system maintainability3 of 95.0 per cent for a 2-hour interval A 

TECHNICAL Ability to provide the space weather information service, both near 

real-time and forecast information, as defined in the draft SARPs 

for Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to access observations (own observations and received from 

other space weather providers) of: 

 

  Coronal mass ejections and high-speed streams A 

  Geomagnetic storms A 

  Solar radiation storm A 

  Solar flares A 

  Solar radio bursts A 

  Ionospheric activity A 

 Ability to produce near real-time and forecast information 

regarding the potential impacts of space weather using numerical 

models capable of ingesting observation data from multiple 

sources; 

A 

                                                           
1 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 
2 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  
3 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  

CHINAMETP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-32



 

Page 3 of 7 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

 Ability to produce near real-time and forecast information that 

meets the proposed functional and performance requirements 

A 

 Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, 

as necessary 

A 

 Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to 

aviation decision-makers, as defined in the draft SARPs for 

Amendment 78 of Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

 Ability to provide the space weather information service via the 

following means of dissemination: 

 

  ICAO Aeronautical Fixed Service A 

  World Area Forecast System Internet File Service A 

  Secure Aviation Data Information Service A 

  Regional OPMET centers A 

 

WMO audit team remarks, if 

any, to support the above 

observed status of 

compliance: 
(100 words maximum) 

1. Re 24x7 capability:  currently, coverage outside of office hours is 

provided by an automated system that provides a sms alert that 

is sent whenever a space weather event occurs and exceeds pre-

set thresholds. While the sms is sent to all staff, one of two on-

call staff is expected to respond, the second staff member 

provides backup. In respect of future developments, 

management stated: 

a. they were planning greater resilience for the current alerting 

system hardware; and  

b. they were putting together a case to develop web-based 

tools that would enable staff to work remotely.    

2. The CAAC’s Aviation Meteorological Center(AMC) is responsible 

for the dissemination of space weather information.  
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REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation (TT-AVI) of the Inter-Programme Team on Space Weather 

Information Systems and Services (IPT-SWeISS)4 is responsible, inter alia, for assisting WMO in the 

conducting of site assessments and audits of prospective space weather information providers on 

ICAO’s behalf. The results of site assessments and audits conducted will be reported by WMO to ICAO 

in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather information providers cover 

the following ICAO-defined criteria: Institutional arrangements, operational capability, technical 

capability, and communication/dissemination capability. 

 

1.3. The audits are intended to determine, based on demonstrable evidence, the status of 

compliance of prospective space weather information providers with the ICAO-defined criteria so that, 

downstream, ICAO is able to make informed, objective decisions in the designation of prospective 

providers. To this end, this audit report highlights strengths, weaknesses, opportunities for 

improvement, non-compliances and areas for concern at the time of observation of a prospective 

space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF CHINA METEOROLOGICAL ADMINISTRATION 

 

2.1. At the kind invitation of the China Meteorological Administration and Civil Aviation 

Administration of China, a site assessment and audit of the following space weather center took place 

on 29 and 30 January 2018: 

• Primary center: National Center for Space Weather (NCSW), Beijing 

 

2.2. Space weather forecasting activities of the China Meteorological Administration are located 

within the National Satellite Meteorology Center’s NCSW. The NCSW has inter-agency 

agreements with the Aviation Meteorological Center (AMC) of CAAC and key institutes within 

the Chinese Academy of Sciences (CAS), including the National Astronomical Observatories, 

Yunnan Observatories, National Space Science Center. 

                                                           
4 Based on the terms of reference of TT-AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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2.3. The WMO audit team comprised two persons. During the two days, the WMO audit team met 

several staff members from the China Meteorological Administration. The names and roles of these 

staff members are given in the Annex to this report.  

 

3. REPORT 

 

3.1. Strengths 

Institutional: • The NCSW is a forecasting and research unit within National Satellite 

Meteorology Center, an institution within the CMA.  The NCSW was 

established in 2002, and has been issuing official forecasts since 2004.  

• Domestically, the Center enjoys strong inter-agency links for the supply of 

data and with the AMC of the CAAC.  Internationally, the Center is active 

in ICAO and WMO space weather activities, with links to other space 

forecasting centers. 

• Lead Space Weather forecasters have over 25 years’ experience, with all 

senior staff holding PhDs in space or solar physics.   

 

Operational: • Infrastructure and hardware requirements are specified, installed and 

maintained by the Satellite Operation Control Center of National Satellite 

Meteorological Center. The data link between the NCSW and AMC/CAAC 

is maintained by National Meteorological Information Center, an 

institution under the CMA. The same standards that apply elsewhere 

within the CMA are also applied to the NCSW. 

 

Technical: • Several aviation focused services and products have been produced and 

provided to the Aviation Meteorological Center of the CAAC since 2012.  

• Forecasts of public interest have been developed and made available on 

NCSW’s website.  

 

Communication/ 

Dissemination: 

• The AMC is responsible for the dissemination of space weather 

information, and is ISO 9001:2015 certified by BSI.  

 

 

3.2. Weaknesses 

Institutional: None observed. 

 

Operational: None observed. 

 

Technical: None observed. 

 

Communication/ 

Dissemination: 

None observed. 
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3.3. Improvement opportunities 

 

3.3.1. The National Meteorological Satellite Centre is planning to undertake ISO 9001 certification 

in 2018, and has mandated that all its business divisions comply. The certification is conducted 

by China Quality Certification Centre (CQC), which is a professional certification body under 

China Certification & Inspection Group (CCIC) and approved by State General Administration 

for Quality Supervision, Inspection and Quarantine of the People's Republic of China. 

Achieving certification will provide additional assurance of NCSW’s conformity to ICAO Annex 

3 — Meteorological Service for International Air Navigation, Chapter 2, Paragraph 2.2.2. 

3.3.2. Consider including additional experts (for example, from Peking University, USTC, National 

Space Science Center of CAS etc.) in the teleconference with the Solar Activity Prediction 

Center to increase the coordination and participation of other space weather information 

providers.   

 

3.4. Non-compliances and areas of concern 

 

3.4.1. No non-compliances or areas of concern were identified. 

 

4. CONCLUSION 

 

4.1. Space weather information service responsibilities were FULLY understood by the NCSW.  

Management and other staff of the NCSW were FULLY aware of ICAO’s requirements for a space 

weather information service in support of international air navigation and the environment that is 

required to support operational implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place at the NCSW were observed by the WMO audit team to be FULLY adequate for 

running a space weather information service conforming to the ICAO requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of the observations arising from the site assessment and audit, and 

taking into account experience and operational life of the NCSW, the WMO audit team recommends 

that the overall assessment level of the NCSW, as at 30 January 2018, be considered COMPLIANT.  

 

 

___________ 
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ANNEX 

 

List of China Meteorological Administration staff members involved in the 

on-site assessment and audit 

 

Day 1: 

Dr Xiaoxin Zhang Director 

Dr Weiguo Zong Deputy Director 

Dr Binsen Xue Lead forecaster, Chief forecast at CMA 

Dr Jinguang Guo Deputy Director, Senior Forecaster 

Mr Jintian Lv Junior Engineer (Satellite Monitoring) 

 

Day 2: 

Dr Binsen Xue Lead forecaster, chief forecaster 

Dr Jinguang Guo  Deputy Director, Senior Forecaster 

Dr Anqin Chen Senior Forecaster 

 

 

― END ― 
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Note: The handwritten amendments in this Annex were introduced by the SPECTRA representatives at the 
time of approval of this report. These amendments correct which SPECTRA staff members were present on 
day 1 ("D1") and on day 2 ("D2") of the audit. 
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Note: The handwritten amendments in this Annex were introduced by the SPECTRA representatives at the 
time of approval of this report. These amendments correct which SPECTRA staff members were present on 
day 1 ("D1") and on day 2 ("D2") of the audit. 
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PROSPECTIVE SPACE WEATHER INFORMATION PROVIDER 

POST-AUDIT REPORT – JAPAN 

Prospective space weather 

information provider: 

Space Environment Laboratory (SEL), a unit of the Applied Electromagnetic 

Research Institute of the National Institute of Information and Communications 

Technology (NICT) 

Prospective space weather 

centre (primary): 

As above. 

Prospective space weather 

centre (backup):  
(where applicable) 

 Space Weather Unit, Bureau of Meteorology, Australia*. 

 

* See audit team remark #1 on page 3. 

Date and location of site 

assessment(s) and audit(s): 

1 to 2 February 2018, Koganei, Tokyo, Japan 

Objective: To evaluate a prospective space weather information provider’s capability to 

fulfil proposed ICAO provisions for a space weather information service 

Scope: Based on ICAO-defined site assessment and audit criteria addressing: 

1) Institutional arrangements 

2) Operational capability 

3) Technical capability 

4) Communication/Dissemination capability 

WMO audit team 

members: 

Shane BIDOIS 

Daniele BIRON 

Confidentiality: This post-audit report is without restriction and therefore may be made 

available to: 

• State level: National Institute of Information and Communications 

Technology (NICT), Japan Meteorological Agency (JMA) and Japan Civil 

Aviation Bureau (JCAB); 

• ICAO level: Members of the Council, ANC, METP, WG-MISD (space weather 

work stream) plus Secretariat concerned; 

• WMO level: Presidents of CBS and CAeM, members of IPT-SWeISS, TT-AVI 

plus Secretariat concerned; and 

• Others: Upon an official request to ICAO. 

Reference materials: • ICAO Annex 3 – Meteorological Service for International Air Navigation 

• ICAO State letter AN 10/1-17/41 (7 April 2017) 

• ICAO State letter AN 10/1-IND/17/11 (9 June 2017) 

• ICAO Electronic Bulletin EB 2017/45 (10 August 2017) 

• WMO Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates 

Overall assessment level 

(of the space weather 

information provider): 

Compliant. 

 

WMO audit team member(s): Prospective space weather information provider 

representative(s): 

Shane BIDOIS 

Daniele BIRON  

Dr Mamoru Ishii 
  

26 February 2018 

 

25 February 2018  
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OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL Experience as a designated national space weather centre A 

 A Quality Management System (Annex 3 — Meteorological Service for 

International Air Navigation, Chapter 2, Paragraph 2.2.2) 

A 

 

 Appropriate qualifications of personnel and an ongoing competency 

and training program (WMO-No 49, WMO-No 258) 

A 

 

 Adherence to all applicable data rights A 

 

 Procedures to liaise with aviation decision-makers and gather 

feedback on the space weather information service 

A 

 

 Procedures to coordinate with other space weather information 

providers 

A 

 

 A source of funding and an adequate level of funding to provide the 

space weather information service for a period of at least 3 years 

A 

 

OPERATIONAL 24/7 operational capability A 

 A system reliability1 of 99.9 per cent with no single failure exceeding 

90 minutes in a 24-hour period 

A 

 

 A system availability2 of 98.0 per cent with no single outage exceeding 

4 hours in a 1-year period 

A 

 

 A system maintainability3 of 95.0 per cent for a 2-hour interval A 

TECHNICAL Ability to provide the space weather information service, both near 

real-time and forecast information, as defined in the draft SARPs for 

Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 

 Ability to access observations (own observations and received from 

other space weather providers) of: 

 

  Coronal mass ejections and high-speed streams A 

  Geomagnetic storms A 

  Solar radiation storm A 

  Solar flares A 

  Solar radio bursts A 

  Ionospheric activity A 

 Ability to produce near real-time and forecast information regarding 

the potential impacts of space weather using numerical models 

capable of ingesting observation data from multiple sources; 

A 

 Ability to produce near real-time and forecast information that meets 

the proposed functional and performance requirements 

A 

                                                           
1 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 
2 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  
3 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  
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CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

 Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, as 

necessary 

A 

 Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to aviation 

decision-makers, as defined in the draft SARPs for Amendment 78 of 

Annex 3 — Meteorological Service for International Air Navigation 

A 

 Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

 Ability to provide the space weather information service via the 

following means of dissemination: 

 

  ICAO Aeronautical Fixed Service A 

  World Area Forecast System Internet File Service A 

  Secure Aviation Data Information Service A 

  Regional OPMET centres A 

 

WMO audit team remarks, if 

any, to support the above 

observed status of compliance: 
(100 words maximum) 

1. Letters have been exchanged between the Bureau of Meteorology 

(BOM) and SEL that set up a framework to provide backup services 

and data sharing between the two organizations. The SEL currently 

runs a 24x7 automated nowcasting system. During past major 

events, the SEL deployed additional resources to ensure extensive 

monitoring by forecasters outside of normal business hours. The 

letters express the intention for the BOM to provide additional 

coverage outside of normal business hours in Japan and to provide 

an extra layer of system reliability in the case of a fail-over. The 

Japanese Government has approved additional expenditure for 

replication of SEL's data center at another NICT site. 

2. Space weather forecasters are currently supplied through a third-

party supplier on annual contract. The documentation provides 

several mechanisms to ensure staff meet and continue to meet 

necessary standards. 

3. Discussions are underway with the Japanese Meteorological 

Agency regarding the dissemination of space weather forecasts. 
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REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation (TT-AVI) of the Inter-Programme Team on Space Weather 

Information Systems and Services (IPT-SWeISS)4 is responsible, inter alia, for assisting WMO in the 

conducting of site assessments and audits of prospective space weather information providers on 

ICAO’s behalf. The results of site assessments and audits conducted will be reported by WMO to 

ICAO in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather information providers cover 

the following ICAO-defined criteria: Institutional arrangements, operational capability, technical 

capability, and communication/dissemination capability. 

 

1.3. The audits are intended to determine, based on demonstrable evidence, the status of 

compliance of prospective space weather information providers with the ICAO-defined criteria so 

that, downstream, ICAO is able to make informed, objective decisions in the designation of 

prospective providers. To this end, this audit report highlights strengths, weaknesses, opportunities 

for improvement, non-compliances and areas for concern at the time of observation of a prospective 

space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF THE NATIONAL INSTITUTE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY 

 

2.1. At the kind invitation of the National Institute of Information and Communications 

Technology, a site assessment and audit of the following space weather centre took place on 1 and 2 

February 2018: 

• Primary centre: Space Environment Laboratory (SEL), a unit of the Applied Electromagnetic 

Institute of the National Institute of Information and Communications Technology (NICT), 

Koganei, Tokyo 

 

2.2. Space weather activities are the responsibility of SEL, a unit located within the Applied 

Electromagnetic Research Institute of the NICT.  The Ministry of Internal Affairs and Communications 

oversees the budget and activities of NICT.  

                                                           
4 Based on the terms of reference of TT-AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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2.3. Japan has a long history in space weather activities. For example, Japan is an original 

member of the International Space Environment Services; established the Hirasio radio observatory 

and solar radio observations commenced in 1952.; ionospheric observations commenced in 1958; 

and space weather forecasts have been issued since 1988. NICT has been responsible for space 

weather in Japan since the NICT was established in 2004 as an Independent Administrative 

Institution by integrating the Communications Research Laboratory and Telecommunications 

Advancement Organization.  

 

2.4. The WMO audit team comprised two persons. During the two days, the WMO audit team 

met several staff members from the National Institute of Information and Communications 

Technology, with representatives of the Japan Meteorological Agency. The names and roles of these 

staff members are given in the Annex to this report.  

 

3. REPORT 

 

3.1. Strengths 

Institutional: • SEL has a long history of active participation in space weather, as a founding 

member of the International Space Environmental Services, and space 

weather forecasts since 1988.  There is significant collaboration and both an 

international and domestic level. 

• Space weather forecasts have been routinely supplied since 1988. 

• MOUs have been entered with key partners for data exchange and 

technology transfers.  

• Funding is allocated in existing budgets for the next three years, with the 

Government recently approving funding for a backup data center. 

• Almost all permanent staff hold PhDs. 

Operational: • Letters have been exchanged with the BOM in Australia with a view to 

ensuring backup capability, data exchange and additional coverage outside 

of normal Japanese business hours. 

• The SEL has an automated 24x7 nowcasting system for solar flare, high 

energy particles, ionograms in Japan and Syowa, Antarctica, 2D maps of TEC, 

ROTI, over japan, geomagnetic field in Japan and Siberia, radiation belt 

forecast and tentatively ionograms in South-East Asia . 

Technical: • SEL holds a daily briefing session between forecasters and researchers at 

2:30pm, with researchers taking an active mentoring role. 

• NICT has its own ionospheric observation network, and a solar radar 

observatory, complemented by data from other space weather providers. 

• SEL has sophisticated verification processes and has published articles in 

reputable journals (Journal of Space Weather Space Climate in 2017). 

Communication/ 

Dissemination: 

• Discussions are underway for SEL to provide space weather forecasts to 

Japanese Meteorological Agency for communication and dissemination to 

the aviation sector. The BOM has capability to provide services if required. 
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3.2. Weaknesses 

Institutional: None observed. 

 

Operational: None observed. 

 

Technical: None observed. 

 

Communication/ 

Dissemination: 

None observed. 

 

3.3. Improvement opportunities 

 

3.3.1.   Recommend that SEL considers achieving ISO 9001:2015 Certification, which would provide 

greater assurance of compliance with Annex 3 — Meteorological Service for International Air 

Navigation, Chapter 2, Paragraph 2.2 provisions. 

 

3.3.2. As the third-party supply contract for space weather forecasters is an annual contract, 

recommend that management considers the risks regarding certainty of supply and develops 

contingency plans where appropriate.  

 

3.3.3. While letters have been exchanged with the BOM, recommend that discussions necessary to 

formalize an MOU proceed in order to meet the requirements and timeframes set by ICAO.  

 

3.3.4. Recommend that the communications and dissemination of space weather services for 

aviation be formalized with the Japanese Meteorological Agency or other relevant party.  

 

3.4. Non-compliances and areas of concern 

 

3.4.1. No matters of non-compliance or areas of concern were observed. 

 

4. CONCLUSION 

 

4.1. Space weather information service responsibilities were FULLY understood by the Space 

Environment Laboratory of NICT.  Management and other staff of the Space Environment Laboratory 

of NICT were FULLY aware of ICAO’s requirements for a space weather information service in 

support of international air navigation and the environment that is required to support operational 

implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place at the Space Environment Laboratory of the National Institute of Information and 
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Communications Technology were observed by the WMO audit team to be FULLY adequate for 

running a space weather information service conforming to the ICAO requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of the observations arising from the site assessment and audit, and 

taking into account the active oversight by the Senior Leadership of NICT because of the strategic 

importance, and the experience and operational environment of the Space Environment Laboratory, 

the WMO audit team recommends that the overall assessment level of the Space Environment 

Laboratory of the National Institute of Information and Communications Technology, as at 2 

February 2018, be considered COMPLIANT.  

 

___________ 
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ANNEX 

 

List of the National Institute of Information and Communications Technology 

and Japan Meteorological Agency staff members involved in the on-site 

assessment and audit 

 

Day 1: 

Dr Hideyuki Tokuda President, NICT 

Dr Mizuhiko Hosokawa Vice President, NICT 

Dr Kazumasa Taira Director General, Applied Electromagnetic Institute 

Dr Mamoru Ishii Director, Space Environment Laboratory 

Dr Yuki Kubo Research Manager, Space Environment Laboratory 

Dr Takuya Tsugawa Research Manager, Space Environment Laboratory 

Mr Yuichi Imamura Japan Meteorological Agency representative 

Mr Jun Ryuzaki Japan Meteorological Agency representative 

Mr Kazuki Yasui Japan Meteorological Agency representative 

 

Day 2: 

Dr Mamoru Ishii Director, Space Environment Laboratory 

Dr Yuki Kubo Research Manager, Space Environment Laboratory 

Dr Takuya Tsugawa Research Manager, Space Environment Laboratory 

 

 

― END ― 

JAPANMETP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-56



PECASUS

METP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-57



 

Page 1 of 10 

 

PROSPECTIVE SPACE WEATHER INFORMATION PROVIDER 

POST-AUDIT REPORT – PECASUS 

Prospective space weather 

information provider: 

Pan-European Consortium for Aviation Space Weather User Services 

(PECASUS) 

Prospective space weather 

centre (primary): 

Finnish Meteorological Institute (FMI) 

Prospective space weather 

centre (backup):  

(where applicable) 

United Kingdom Met Office Space Weather Operational Centre (MOSWOC) 

Date and location of site 

assessment(s) and 

audit(s): 

12 - 14 February 2018, Helsinki, Finland and 16 February 2018, Exeter, United 

Kingdom 

Objective: To evaluate a prospective space weather information provider’s capability to 

fulfil proposed ICAO provisions for a space weather information service 

Scope: Based on ICAO-defined site assessment and audit criteria addressing: 

1) Institutional arrangements 

2) Operational capability 

3) Technical capability 

4) Communication/Dissemination capability 

WMO audit team 

members: 

Kevin ALDER 

Sergio DASSO 

Confidentiality: This post-audit report is without restriction and therefore may be made 

available to: 

• State level: Pan-European Consortium for Aviation Space Weather User 

Services (PECASUS) partners and the national civil aviation 

administrations of Austria, Belgium, Cyprus, Germany, Finland, Italy, 

Netherlands, Poland and the United Kingdom; 

• ICAO level: Members of the Council, ANC, METP, WG-MISD (space 

weather work stream) plus Secretariat concerned; 

• WMO level: Presidents of CBS and CAeM, members of IPT-SWeISS, TT-AVI 

plus Secretariat concerned; and 

• Others: Upon an official request to ICAO. 

Reference materials: • ICAO Annex 3 – Meteorological Service for International Air Navigation 

• ICAO State letter AN 10/1-17/41 (7 April 2017) 

• ICAO State letter AN 10/1-IND/17/11 (9 June 2017) 

• ICAO Electronic Bulletin EB 2017/45 (10 August 2017) 

• WMO Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates 

Overall assessment level 

(of the space weather 

information provider): 

Compliant 

 

WMO audit team member(s): Prospective space weather information provider 

representative(s): 

Kevin ALDER 

Sergio DASSO 

 Kari ÖSTERBERG 

Peter THORN 

 

5 March 2018 

 

 7 March 2018  
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OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL Experience as a designated national space weather centre 

 

A 

 A Quality Management System (Annex 3 — Meteorological Service 

for International Air Navigation, Chapter 2, Paragraph 2.2.2) 

A 

 Appropriate qualifications of personnel and an ongoing 

competency and training program (WMO-No 49, WMO-No 258) 

A 

 Adherence to all applicable data rights A 

 Procedures to liaise with aviation decision-makers and gather 

feedback on the space weather information service 

A 

 Procedures to coordinate with other space weather information 

providers 

A 

 A source of funding and an adequate level of funding to provide 

the space weather information service for a period of at least 3 

years 

A 

OPERATIONAL 24/7 operational capability A 

 A system reliability1 of 99.9 per cent with no single failure 

exceeding 90 minutes in a 24-hour period 

A 

 A system availability2 of 98.0 per cent with no single outage 

exceeding 4 hours in a 1-year period 

A 

 A system maintainability3 of 95.0 per cent for a 2-hour interval A 

TECHNICAL Ability to provide the space weather information service, both near 

real-time and forecast information, as defined in the draft SARPs 

for Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to access observations (own observations and received from 

other space weather providers) of: 

 

  Coronal mass ejections and high-speed streams A 

  Geomagnetic storms A 

  Solar radiation storm A 

  Solar flares A 

  Solar radio bursts A 

  Ionospheric activity A 

 Ability to produce near real-time and forecast information 

regarding the potential impacts of space weather using numerical 

models capable of ingesting observation data from multiple 

sources; 

A 

                                                           
1 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 
2 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  
3 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  
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CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

 Ability to produce near real-time and forecast information that 

meets the proposed functional and performance requirements 

A 

 Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, 

as necessary 

A 

 Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to 

aviation decision-makers, as defined in the draft SARPs for 

Amendment 78 of Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

 Ability to provide the space weather information service via the 

following means of dissemination: 

 

  ICAO Aeronautical Fixed Service A 

  World Area Forecast System Internet File Service A 

  Secure Aviation Data Information Service A 

  Regional OPMET centres A 

 

WMO audit team remarks, if 

any, to support the above 

observed status of 

compliance: 
(100 words maximum) 

The PECASUS consortium has found to be compliant in all respects by the 

audit team. The consortium produced sufficient evidence to satisfy the 

auditors that the global service they propose to offer will comply with the 

requirement laid out by ICAO. 

 

Of particular note, FMI, the UK Met Office and the STCE are already very 

experienced providers of space weather services, nationally and within 

Europe, and have strong relationships with operational centres such as 

SWPC (USA) and the research and academic communities to ensure they 

remain at the forefront of the science. 

 

 

PECASUSMETP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-60



 

Page 4 of 10 

 

REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation (TT-AVI) of the Inter-Programme Team on Space Weather 

Information Systems and Services (IPT-SWeISS)4 is responsible, inter alia, for assisting WMO in the 

conducting of site assessments and audits of prospective space weather information providers on 

ICAO’s behalf. The results of site assessments and audits conducted will be reported by WMO to ICAO 

in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather information providers cover 

the following ICAO-defined criteria: Institutional arrangements, operational capability, technical 

capability, and communication/dissemination capability. 

 

1.3. The audits are intended to determine, based on demonstrable evidence, the status of 

compliance of prospective space weather information providers with the ICAO-defined criteria so that, 

downstream, ICAO is able to make informed, objective decisions in the designation of prospective 

providers. To this end, this audit report highlights strengths, weaknesses, opportunities for 

improvement, non-compliances and areas for concern at the time of observation of a prospective 

space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF THE PAN-EUROPEAN CONSORTIUM FOR AVIATION SPACE 

WEATHER USER SERVICES (PECASUS) 

 

2.1. At the kind invitation of the Pan-European Consortium for Aviation Space Weather User 

Services (PECASUS), a site assessment and audit of the following space weather centres took place 

respectively on 12 to 14 February and 16 February 2018: 

• Primary centre: Finnish Meteorological Institute, Helsinki 

• Backup centre: United Kingdom Met Office Space Weather Operational Centre, Exeter 

 

2.2. Space weather activities of the PECASUS are located within the following consortium partners:  

a) Seibersdorf Labor GmbH (SL) of Austria 

b) Solar Terrestrial Centre of Excellence (STCE) of Belgium 

c) Deutschen Zentrums für Luft- und Raumfahrt e.V. (DLR) of Germany 

                                                           
4 Based on the terms of reference of TT-AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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d) Finnish Meteorological Institute (FMI) of Finland 

e) Istituto Nazionale di Geofisica e Vulcanologia (INGV) of Italy 

f) Koninklijk Nederlands Meteorologisch Instituut (KNMI) in the Netherlands 

g) Centrum Badań Kosmicznych Polskiej Akademii Nauk (CBK-PAN) of Poland and  

h) United Kingdom Met Office  

i) Department of Meteorology (DoM) of Cyprus 

 

2.3. The WMO audit team comprised two persons. During the three days in Finland and one day 

in the United Kingdom, the WMO audit team met a number of staff members from PECASUS. The 

names and roles of these staff members are given in the Annex to this report.  

 

2.4. Despite an unforeseen travel delay of 24 hours by one of the audit team, which required a 

late reorganization of the agenda, the audit in FMI was conducted with a series of presentations 

followed by question and answer sessions. Day One consisted of informal presentations of the 

capabilities of each centre. The formal audit started on Day Two, by which time the second auditor 

arrived, and continued to midday of Day Three. The audit team prepared and then presented their 

preliminary draft report on the afternoon of the third day. 

 

2.5. The audit team then travel to Exeter on Thursday 15th, and conducted the final session of the 

audit at the UK Met Office head office in Exeter on Friday 16th February.  

 

3. REPORT 

 

3.1. Strengths 

Institutional: The consortium’s draft Service Agreement and Concept of Operations 

documents, where responsibilities will be shared across the membership, will 

take advantage of the particular strengths of each institution. FMI as Lead 

Centre, will provide a consortium management office with responsibility for 

coordination, management and service development, as well as providing the 

primary dissemination and communication service. STCE Belgium will provide 

the primary Advisory Production service, while operational resilience will be 
provided by the UK Met Office. KNMI will provide verification services, while 

the remaining members will provide expertise across the various domains.  

 

Mature certified and current ISO9001 Quality Management Systems are in 

place, and will provide the required assurance across the entire supply chain of 

the consortium partners and their data providers. 

 

Competency programmes for key personnel are already in place. A training 

programme is well developed. The lead and backup centre operate well-

established training programmes, conformant to WMO No-49.   
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The group has previous experience in working in a consortium framework. 

There are many examples of this being successfully implemented by various 

members in similar science disciplines. 

 

All consortium members demonstrated they have funding in place to support 

their programme activities for three years. 

 

Operational: Many of the consortium members have 24/7 production capability with the 

required levels of technical and scientific support to ensure the ICAO 

operational requirements for space weather can be met.  

 

FMI, UKMO and STCE have significant 24/7 operations experience in the 
provision of similar services to national, regional and global stakeholders. 

 

FMI has four years’ experience of providing operational space weather services 

to domestic customers. The UKMO has been providing a comprehensive Space 

Weather service since 2014. As a Regional Warning Center of ISES, the STCE has 

been providing space weather services since 2000. 

 

FMI demonstrated their systems will provide the required levels of reliability, 

availability and maintainability through a detailed analysis by an independent 

consultant. The UKMO, as a World Area Forecast Centre (WAFC), already 
provides global services to the civil aviation and already meets the 

requirements for Reliability, Availability and Maintainability.  

 

Technical: PECASUS is a consortium of very well qualified institutions with 

complementary confirmed expertise, covering all technical requirements 

specified for a comprehensive Space Weather service. 

 

The consortium demonstrated significant capability to provide high quality 

space weather information. Some PECASUS partners are already providing a 

substantial number of first level global and regional space weather products, 

and demonstrated they have the expertise to produce further products to 
satisfy ICAO requirements. The partners with responsibility for producing the 

space weather products have the support of the other consortium members, 

and their proven scientific knowledge in their specific fields of expertise. 

 

PECASUS services will cover all the elements needed for a global alerting 

service. Many of the requested products are already produced by PECASUS 

partners. 

 

FMI, the UK Met Office and STCE are already space weather information 

providers, and they offer their products by subscription and website.  
All 3 institutes have a history on forecasting space weather conditions and the 

auditors observed operational space weather forecasters working at FMI and 

the UK Met Office in their operations centres. 
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Significant technical capability exists with PECASUS to build the additional 

products required by ICAO. 

 

Communication/ 

Dissemination: 

FMI and UKMO, in carrying out their roles as the primary and backup 

information disseminators, both have excellent records of service delivery for 

similar ICAO based products (FMI – Aviation OPMET, UK Met Office – WAFS, 

Aviation OPMET, VAAC) through all channels defined in the service 

specification.  

 

3.2. Weaknesses 

Institutional: None observed. 

 

Operational: None observed. 

 

Technical: None observed. 

 

Communication/ 

Dissemination: 

None observed. 

 

3.3. Improvement opportunities 

 

3.3.1. No improvement opportunities were identified. 

 

3.4. Non-compliances and areas of concern 

 

3.4.1. No non-compliances or areas of concern were identified. 

 

4. CONCLUSION 

 

4.1. Space weather information service responsibilities were fully understood by the PECASUS 

consortium.  Management and other staff of PECASUS were fully aware of ICAO’s requirements for a 

space weather information service in support of international air navigation and the environment that 

is required to support operational implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place within PECASUS members were observed by the WMO audit team to be fully 

adequate for running a space weather information service conforming to the ICAO requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of the observations arising from the site assessment and audit, and 

taking into account the strong spirit of collaboration between all consortium members, the WMO 
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audit team recommends that the overall assessment level of PECASUS, as at 16 February 2017, be 

considered COMPLIANT.  

___________ 
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ANNEX 

 

List of PECASUS staff members involved in the on-site assessment and audit 

 

Days 1 - 3 (Finland): 

 

PECASUS Consortium Representatives 

BERGHMANS, David  Solar-Terrestrial Centre of Excellence (STCE); Advisory Production Hub 

ANDRIES, Jesse (STCE); Expert Group in Solar observations (EG SOL) 

VANLOMMEL, Petra  (STCE); Training plan 

DIERCKXSENS, Mark (STCE); Expert Group in Radiation doses at flight altitudes (EG RAD)  

WILKEN, Volker  

 

Deutsches Zentrum für Luft-und Raumfahrt e.V. (DLR); Expert Group in 

GNSS services (EG GNSS) 

LATOCHA, Marcin  Seibersdorf Labor GmbH (SL); EG RAD 

PERRONE, Loredana Istituto Nazionale di Geofisica e Vulcanologia (INGV); EG HF, EG GNSS 

STANISLAWSKA, Iwona  

 

Centrum Badan Kosmiccznych Polskiej Akademii Nauk (SRC); Expert 

Group in HF communication services (EG HF) 

VAN DEN OORD, Bert Royal Netherlands Meteorological Institute (KMNI); Verification and 

Customer Relations 

BECK, Peter (SL); EG RAD 

ROMANO, Vincenzo  (INGV); EG HF and EG GNSS 

 

Finnish Meteorological Institute 

DAMSKI, Juhani Director General 

KAUROLA, Jussi Director of Weather, Sea and Climate Service Center 

HARRI, Ari-Matti Director of Space Research and Observation Technologies  

PECASUS overall coordination 

ÖSTERBERG, Kari Aviation Manager, PECASUS focal point to ICAO and WMO 

KAURISTIE, Kirsti Leader Space Weather Research Group, PECASUS Science coordination 

MÄKINEN, Sanna Quality Manager 

LASSILA, Tero Quality Expert 

PELKONEN, Antti Aviation Meteorologist/Forecaster, Owner of Competence Process 

NURMI, Elmeri Head of Group Data Production and Applications 

NYMAN, Henri Head of Safety Weather Services 

KOKKO, Antti Safety Weather Meteorologist/ Forecaster 

NIKKANEN, Terhi Aviation Compliance Manager 

LAITINEN, Tiera Leader of the SWX Duty Officer team 

SILLANPÄÄ, Ilkka SWX Duty Officer 

JUUSOLA, Liisa SWX Duty Officer 

VILJANEN, Ari NRT SW Data Services 

 

Other 

LYYTIKÄINEN, Antti RAM Consultant, AL Safety Design Ltd 
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Day 4 (United Kingdom): 

UK Met Office 

EVANS, Phil Chief Operating Officer 

THORN, Peter Space Weather International Partnerships Manager 

BURNETT, Catherine Space Weather Programme Manager 

CROMPTON, Eleanor FSD Service Manager Government Services 

GIBBS, Mark Head of Space Weather 

HARDY, Darren Senior National Aviation Met Advisor 

HUTTER, Dean Environmental & Quality Systems Manager 

JACKSON, David Met Office Fellow and Manager of Space Weather Research 

JEFFREY, Duncan Message Switching Services Team Leader 

SHARPE, Michael Senior Scientist, Verification Systems & Operational Products 

 

 

 

― END ― 

PECASUSMETP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-67



RUSSIAN 

FEDERATION

METP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-68



POST-AUDIT REPORT – RUSSIA 

Prospective space weather 

information provider: 

Institute of Applied Geophysics 

Prospective space weather 

centre (primary): 

Institute of Applied Geophysics 

Prospective space weather 

centre (backup):  

(where applicable) 

Not applicable 

Date and location of site 

assessment(s) and audit(s): 

19-20 February 2018, Moscow, Russia 

Objective: To evaluate a prospective space weather information provider’s 

capability to fulfil proposed ICAO provisions for a space weather 

information service 

Scope: Based on ICAO-defined site assessment and audit criteria addressing: 

1) Institutional arrangements 

2) Operational capability 

3) Technical capability 

4) Communication/Dissemination capability 

WMO audit team 

members: 

Fatima Zahra Bensaid, 

Mamoru Ishii 

Confidentiality: This post-audit report is without restriction and therefore may be made 

available to: 

 State level: Roshydromet and Rosaviation (Federal air transport 

agency) 

 ICAO level: Members of the Council, ANC, METP, WG-MISD (space 

weather work stream) plus Secretariat concerned; 

 WMO level: Presidents of CBS and CAeM, members of IPT-SWeISS, 

TT-AVI plus Secretariat concerned; and 

 Others: Upon an official request to ICAO. 

Reference materials:  ICAO Annex 3 – Meteorological Service for International Air 

Navigation 

 ICAO State letter AN 10/1-17/41 (7 April 2017) 

 ICAO State letter AN 10/1-IND/17/11 (9 June 2017) 

 ICAO Electronic Bulletin EB 2017/45 (10 August 2017) 

 WMO Space Weather Information Service Demonstration Process – 

Audit Procedures and Reporting Templates 

Overall assessment level 

(of the space weather 

information provider): 

Compliant  

 

WMO audit team member(s): Prospective space weather information provider representative(s): 

Fatima Zahra 

BENSAID 

Mamoru ISHII 
 

 

 
09/03/2018 

 
09/03/2018  

RUSSIAN
FEDERATION

METP/3 - WP/11 
Appendix A to the Report on Agenda Item 3 3A-69



OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL Experience as a designated national space weather centre A 

 A Quality Management System (Annex 3 — Meteorological Service for 

International Air Navigation, Chapter 2, Paragraph 2.2.2) 

A 

 Appropriate qualifications of personnel and an ongoing competency 

and training program (WMO-No 49, WMO-No 258
1
) 

B 

 Adherence to all applicable data rights A 

 Procedures to liaise with aviation decision-makers and gather 

feedback on the space weather information service 

B 

 Procedures to coordinate with other space weather information 

providers 

A 

 A source of funding and an adequate level of funding to provide the 

space weather information service for a period of at least 3 years 

A 

OPERATIONAL 24/7 operational capability, in terms of human and infrastructure 

resources 

B 

 A system reliability
2
 of 99.9 per cent with no single failure exceeding 

90 minutes in a 24-hour period 

A 

 A system availability
3
 of 98.0 per cent with no single outage exceeding 

4 hours in a 1-year period 

A 

 A system maintainability
4
 of 95.0 per cent for a 2-hour interval A 

TECHNICAL Ability to provide the space weather information service, both near 

real-time and forecast information, as defined in the draft SARPs for 

Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to access observations (own observations and received from 

other space weather providers) of: 

 

  Coronal mass ejections and high-speed streams A 

  Geomagnetic storms A 

  Solar radiation storm A 

  Solar flares A 

  Solar radio bursts A 

  Ionospheric activity A 

 Ability to produce near real-time and forecast information regarding 

the potential impacts of space weather using numerical models 

capable of ingesting observation data from multiple sources 

A 

 Ability to produce near real-time and forecast information that meets 

the proposed functional and performance requirements 

A 

 Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, as 

necessary 

A 

                                                           
1
 WMO-No. 258, Supplement No.1 is obsolete. WMO-No. 49, Volume I, Part V and WMO-No. 1083 should be referenced instead. 

2
 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 

3
 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  

4
 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  
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CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

 Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to aviation 

decision-makers, as defined in the draft SARPs for Amendment 78 of 

Annex 3 — Meteorological Service for International Air Navigation 

A 

 Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

 Ability to provide the space weather information service via the 

following means of dissemination: 

 

  ICAO Aeronautical Fixed Service A 

  World Area Forecast System Internet File Service A 

  Secure Aviation Data Information Service A 

  Regional OPMET centres A 

 

WMO audit team remarks, if 

any, to support the above 

observed status of compliance: 
(100 words maximum) 

IAG aims for Regional Space Weather Center 

- The IAG staff is well experienced and mentored by a confirmed  

supervisor. In addition,  IAG should present a formal training plan 

and more regular personal assessment. 

- Data storage is well saved in the ”IT room” with high security 

conditions, IAG should ensure a backup in another site from the 

IAG building (IAG  can share with the meteorological service with 

a formal procedure). 

- To ensure 24/7 ability, IAG needs to increase operational staff  to 

ensure maintainability of the system outside of business hours. 

- To improve the procedure to get feedbacks from the web site, 

IAG should highlight “contact information” on the top of IAG web 

page 
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REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation (TT-AVI) of the Inter-Programme Team on Space Weather 

Information Systems and Services (IPT-SWeISS)
5
 is responsible, inter alia, for assisting WMO in the 

conducting of site assessments and audits of prospective space weather information providers on 

ICAO’s behalf. The results of site assessments and audits conducted will be reported by WMO to 

ICAO in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather information providers cover 

the following ICAO-defined criteria: Institutional arrangements, operational capability, technical 

capability, and communication/dissemination capability. 

 

1.3. The audits are intended to determine, based on demonstrable evidence, the status of 

compliance of prospective space weather information providers with the ICAO-defined criteria so 

that, downstream, ICAO is able to make informed, objective decisions in the designation of 

prospective providers. To this end, this post-audit report highlights strengths, weaknesses, 

opportunities for improvement, non-compliances and areas for concern at the time of observation of 

a prospective space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF Institute of Applied Geophysics 

 

2.1. At the kind invitation of Institute of Applied Geophysics (IAG) a site assessment and audit of 

the following space weather centre took place on 19-20 February 2018: 

 Primary Centre: Institute of Applied Geophysics (IAG), a unit of ROSHYDROMET organization 

in Moscow. 

 

2.2. Space weather activities are the responsibility of the Institute of Applied Geophysics in Russia 

 

2.3. The WMO audit team comprised 2 persons. During the two days, the WMO audit team met a 

number of staff members from the Institute of Applied Geophysics. The names and roles of these 

staff members are given in the Annex to this report.  

 

2.4. Russia has a long history in space weather activities. The Institute of Applied Geophysics was 

created in 1993 and  is an active member of ISES for a long time.  

 

                                                           
5
 Based on the terms of reference of TT-AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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3. REPORT 

 

3.1. Strengths 

Institutional: Good commitment of the staff through the effective presence of the IAG 

director and all operational personnel working in the prospective space 

weather. 

Interesting advisory board made by collaboration with several universities, and 

by several international publications. 

IAG manages an electronic ”knowledge base” for supporting the staff in the 

operations. 

Operational: High experience and performance of the staff involved in the space weather 

information production, even for forecast and data collection. 

IAG demonstrates a good IT system to ensure safe and secure system. 

Technical: IAG manages an important observation network for radiation, geomagnetic 

field, and ionospheric observation. 

Innovative automatic system of production of advice and warning. 

Communication/ 

Dissemination: 

IAG is going to reach by FTP,  ROSHYDROMET infrastructure for communication 

and dissemination. 

 

3.2. Weaknesses 

Institutional: None observed 

Operational: None observed 

Technical: None observed 

Communication/ 

Dissemination: 

None observed 

 

3.3. Improvement opportunities 

 

3.3.1.   IAG should establish training plans for operational personnel.  

 

3.3.2. Employee assessments  are only conducted once every five years. IAG should plan more 

regular employees assessment (for example, each year or every 2 years maximum) 

 

3.3.3.  IAG does not demonstrate human interpretation in delivering advisories. 

 

3.3.4.  Data storage is well saved in the IT room with high  security conditions. IAG should ensure a 

backup in another site, away from the IAG building. IAG could share the data storage with the 

meteorological service and formalise a procedure for this. 

 

3.3.5. To ensure 24/7 ability, IAG has to manage to hire more qualified personal (by night) to 

ensure maintainability of the system. 

 

3.3.6. To improve the procedure for gathering feedback via the dedicated web site, IAG should 

highlight accessible points of contact. 
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3.4. Non-compliances and areas of concern 

 

3.4.1. No non-compliances or areas of concern were identified. 

 

 

4. CONCLUSION 

 

4.1. Space weather information service responsibilities were FULLY understood by IAG.  

Management and other staff of IAG were FULLY aware of ICAO’s requirements for a space weather 

information service in support of international air navigation and the environment that is required to 

support operational implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place at IAG were observed by the WMO audit team to be FULLY adequate for running a 

space weather information service conforming to the ICAO requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of the observations arising from the site assessment and audit, and 

taking into account IAG’s experience, the WMO audit team recommends that the overall assessment 

level of IAG, as at 20 February 2018, be considered COMPLIANT  

 

___________ 
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ANNEXE 

 

List of the Institute of Applied Geophysics staff members involved in the on-

site assessment and audit 

 

Day 1: 

Dr. Minligareev Institute of Applied Geophysics 

Dr. Burov Institute of Applied Geophysics 

Dr. Aleshin Institute of Applied Geophysics 

Dr. Ochelkov Institute of Applied Geophysics 

Dr. Tsybulya Institute of Applied Geophysics 

Dr. Kholodkov Institute of Applied Geophysics 

Dr. Vasiliev Institute of Applied Geophysics 

Mr. Budnikov Institute of Applied Geophysics 

Mr. Ivanov Institute of Applied Geophysics 

Mr. Arakekov Institute of Applied Geophysics 

Mr. Tolchin Institute of Applied Geophysics 

Dr. Tsukanov Roshydromet 

Mrs. Naryshkina Roshydromet 

Mrs. Averianova Roshydromet 

Mr. Grabko Rosaviatsiya (Federal Air Transport Agency) 

 

Day 2: 

Dr. Minligareev Institute of Applied Geophysics 

Dr. Burov Institute of Applied Geophysics 

Dr. Aleshin Institute of Applied Geophysics 

Dr. Ochelkov Institute of Applied Geophysics 

Dr. Tsybulya Institute of Applied Geophysics 

Dr. Kholodkov Institute of Applied Geophysics 

Dr. Vasiliev Institute of Applied Geophysics 

Mr. Budnikov Institute of Applied Geophysics 

Mr. Ivanov Institute of Applied Geophysics 

Mr. Arakekov Institute of Applied Geophysics 

Mr. Tolchin Institute of Applied Geophysics 

Dr. Tsukanov Roshydromet 

Mrs. Naryshkina Roshydromet 

Mrs. Averianova Roshydromet 

Mr. Grabko Rosaviatsiya (Federal Air Transport Agency) 

 

 

- END - 
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PROSPECTIVE SPACE WEATHER INFORMATION PROVIDER

POST-AUDIT REPORT - SOUTH AFRICA

Prospective space weather

information provider:
South African National Space Agency (SANSA)

Prospective space weather

centre (primary):
SANSA Space Weather Centre

Prospective space weather

centre (backup):

(where applicable)

Depending on ICAO Final Selection of global space weather center several

options are possible, e.g. INPE (Brazil), UK Met Office

Date and location of site

assessment(s) and audit(s):

24to25 January 2018, Hermanus, Western Cape, South Africa

Objective: To evaluate a prospective space weather information provider's capability to

fulfil proposed ICAO provisions for a space weather information service

Scope: Based on |CAO-defined site assessment and audit criteria addressing:

1) lnstitutionalarrangements

2l Operational capability

3) Technical capability

4l Communication/Dissemination capability

WMO audit team

members:

Thorsten BUESSELBERG

Jens BERDERMANN

Confidentiality: This post-audit report is without restriction and therefore may be made

available to:

. State level'South Africon Nationol Spoce Agency (SANSA), South African

Weother Service (SAWS) ond South Africon Civil Aviotion Authority (SACAA);

r ICAO level:. Members of the Council, ANC, METP, WG-MISD (spoce weother

work stream) plus Secretoriot concerned;

o WMO level: Presidents of CBS ond CAeM, members of IPT-SWeISS, TT-AVI

plus Secretariot concerned; ond

o Others: Upon on official request to ICAO.

Reference materials: a

a

a

o

o

ICAO Annex 3 - Meteorological Service for lnternotionol Air Novigation

ICAO State letter AN 7011,-77147 (7 April 20771

ICAO State letter AN 7Ol7-lNDh7h1 (9 June 20L7)

ICAO Electronic Bulletin EB2077l45 (10 August 2017)

WMO Spoce Weother lnformotion Service Demonstrotion Process - Audit

Procedures and Reporting Templotes

Overall assessment level

(of the space weather

information provider):

Compliant but with qualification (B)

Prospective space weather information provider

Lee-Anne MCKINNELL
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OBSERVED STATUS OF COMPTIANCE

Key to observed status of compliance:

A: Compliant at time of observation

B: Compliant but with qualification at time of observation

Cl Not compliant at time of observation

Reliability. The probability of a system or system element performing its intended fundion under stated conditions without fai ure for a given period of time

Availability. The probability that a repäiräble system or system element is operational at a given point in time under a given set of environment conditions.

Maintainability. The probability that a system or system element can be repaked in a defined environment within a specified period of time.

Experience as a designated national space weather centreINSTITUTIONAL

A Quality Management System (Annex 3 - Meteorological Service for
lnternationol Air Navigotion, Chapter 2, Pa

Appropriate qualifications of personnel and an ongoing competency

and training program (WMO-No 49, WMO-No 258)

Adherence to all applicable data r

Procedures to liaise with aviation decision-makers and gather

feedback on the space weather information service

Procedures to coordinate with other space weather information

A source of funding and an adequate level of funding to provide the

ce weather information service for a period of at least 3

OPERATIONAL rational capabili

A system reliability'of 99.9 per cent with no single failure exceeding

90 minutes in a 24-hour

A system availability'of 98.0 per cent with no single outage

4 hours in a 1--year

of 95.0 per cent for a 2-hour interval

Ability to provide the space weather information service, both near

real-time and forecast information, as defined in the draft SARPs for

Amendment 78 of ICAO Annex 3 - Meteorological Service for

Ability to access observations (own observations and received from

other space weather providers) of:

Coronal mass ejections and h

Solar radiation storm

Solar radio bursts

Ability to produce near real-time and forecast information regarding

the potential impacts of space weather using numerical models

observation data from multiple sources;

Ability to produce near real-time and forecast information that meets

the proposed functional and performance

Abilitv to coordinate and harmonize information with the

TECHNICAL
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CATEGORY CRITERIA OBSERVED

STATUS OF

COMPTIANCE

A

B

A

B

B

§

B

A

A

storms

A

A

B

Solar flares A

A

B

B

B

A
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weather information providers for adjacent areas of responsibility, as

Ability to conduct forecast verification and provide verification

statistics as service performance indicators

coMMUNTCATTON/

DISSEMINATION

Ability to provide the space weather information service to aviation

decision-makers, as defined in the draft SARPs for Amendment 78 of

Annex 3 - Meteorologicol Service for lnternotionol Air

Ability to provide a communications system and infrastructure that

supports the availability, maintainability, and reliability criteria in

Section 2;

Ability to provide the space weather information service via the

followine means of dissemination:

ICAO Aeronautical Fixed Service

World Area Forecast System Internet File Service

Secure Aviation Data lnformation Service

ional OPMET centres

WMO audit team remarks, if I SANSA aims for regional Space Weather Center.

any,tosupporttheabove ll.blsocertificateneedstbdandisalreadypanofthestrategicgoals.
observed status of compliance: I lnternal QM documentations and procedures are available.

(lo0wordsmaximum) 
lt.dGrounddata(A) SpaceData(B,providersingleentity(US) noagreement

or guarantee on satellite data availability)

1.g Recommendation: Need to increase staff with 5 permanent Space

Weather operator at minimum.

2.a Staff as well as procedures and documentation for 24/7 operations are

needed

3.biii and vi: HF (A) , Radiation and GNSS (B), because recently no

operational real time product, but data available and products are in

development. (Scintillation, TEC maps, Radiation)

3.c,3.d and 3.f Empirical model and forecast as well as verification in

development but not migrated into operational environment yet.
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CATEGORY CRITERIA OBSERVED

STATUS OF
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B

A

A

A

A

A
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REPORT ON F!NDINGS

INTRODUCTION

1.7. A WMO Task Team on Aviation (TT-AV|) of the lnter-Programme Team on Space Weather

lnformation Systems and Services (lPT-SWelSS)ais responsible, inter alia,for assisting WMO in the

conducting of site assessments and audits of prospective space weather information providers on

ICAO's behalf. The results of site assessments and audits conducted will be reported by WMO to

ICAO in order to assist ICAO in its designation of space weather information providers.

1.2. The site assessments and audits of prospective space weather information providers cover

the following ICAO-defined criteria: lnstitutional arrangements, operational capability, technical

ca pabi lity, and com m u n ication/dissem ination capa bi lity.

1.3. The audits are intended to determine, based on demonstrable evidence, the status of

compliance of prospective space weather information providers with the lCAO-defined criteria so

that, downstream, ICAO is able to make informed, objective decisions in the designation of

prospective providers. To this end, this audit report highlights strengths, weaknesses, opportunities

for improvement, non-compliances and areas for concern at the time of observation of a prospective

space weather information provider.

1.4. This report here ts nof an expression of WMO's endorsement of a prospective space weather

information provider. This report is solely intended to serve as the observed status of compliance of

a prospective space weather information provider at the time that a site assessment and audit was

conducted by WMO on ICAO's behalf. Any endorsement (or similar) of a prospective space weather

information provider is the sole responsibility of ICAO.

slTE ASSESSMENT AND AUDIT OF THE SOUTH AFRTCAN NATTONAL SPACE AGENCy (SANSA)

2.1. At the kind invitation of the South African National Space Agency (SANSA), a site assessment

and audit of the following space weather centre took place on 24 and 25 January 2018:

. Primary centre: SANSA Space Weather Centre, Hermanus, Western Cape

2.2. Space weather activities of the South African National Space Agency are located within the

Department of Science and Technoloey (DST). The South African National Space Agency has set up

partnership with important organizations supporting aviation, e.g. Air Traffic Navigation Service

Company (ATNS; MoU), Civil Aviation Authority (CAA; LoS), South African Weather Service (SAWS;

MoU), Department of Natural Resources of Canada (NRCAN; MoU), UK Met Office (UKMO;

Partnership),

4 
Based on the terms of reference of TT-AVI a nd the WMO docu ment 'Spoce Wedther lnformotion Service Demonstrotion Process - Audit

Procedures ond Reporting Templotes'.
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2.3. The WMO audit team comprised two persons. During the two days, the WMO audit team

met a number of staff members from the South African National Space Agency. The names and roles

of these staff members are given in the Annex to this report.

REPORT

Strengths

3.2. Weaknesses

I mprove me nt o pportu nities

3.3.1. lmprovement of GNSS and Radiation information service for aviation. TEC map, Scintillation

and Radiation products needs to go operational together with dedicated warning and alert messages.

3.3.2. Size of Space Weather operational team need to be increased to have at least five operators

in order to cover the envisaged24/7 service and corresponding additional technical support would

need to be put in place.

3.3.3. Quality management System based on ISO 9001:XXXX would be helpful including external

certification. lt is understood on Management level and already part of the strategic goals.

3.4. Non-compliances and areas of concern

3.4.1,. No non-compliances or areas of concern were identified.

Historical development a service center for geomagnetic, strong focus on

education and trainee in respect to space weather operations also including

information forums for industrial and military customers.

Operational capabilities in HF communication and geomagnetic conditions very

much evolved and reached a high service and operational level.

Excellent networking within the space weather community and the regional

Page 5 of 7

lnstitutional:

None observed

lnstitutional: None observed

None observed

Technical: None observed

None observed
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4. CONCTUSION

4.1. Space weather information service responsibilities were fully understood by the South

African National Space Agency. Management and other staff of the South African National Space

Agency were fully aware of ICAO's requirements for a space weather information service in support

of international air navigation and the environment that is required to support operational

implementation of these requirements.

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human

resources in place at the South African National Space Agency were observed by the WMO audit

team to be partially adequate for running a space weather information service conforming to the

ICAO requirements.

5. OVERALT ASSESSMENT LEVET

5.1. Having assessed each of the observations arising from the site assessment and audit, and

taking into account, the WMO audit team recommends that the overall assessment level of the

South African National Space Agency, as at 25.0L.2O18, be considered compliant but with

qualifications.
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ANNEX

List of south African National space Agency staff members involved in the
on-site assessment and audit

Day 1:

Dr McKinnell, Lee-Anne Managing Director Soace Scipncp
Tshisaphungo, Mpho Space Weather practitioner

Nxele, Teboho Space Weather Scientist
Dr Nndanganeni, Rendani Space Weather Researcher
Ms Matamba, Tshimangadzo Postdoctoral Research Fellow
Mr Theron, Herman rL I Manager

-

Acting EngineerinemMr Ward, Jon

Mrs Engelbrecht, Anita !_qrna! Resources Manager
Mr Gouws, Danie Applied Science and Technology Manager

Communications practitionerMs Webster, Catherine

Dr Lee-Anne McKinnell Managing Director Space Science

Dr Nndanganeni, Rendani

Chief Scientist and Research

Data Acquisition practitioner

_END_
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Day 2:

Tshisaphungo, Mpho 5pace Weather practitioner

Nxele, Teboho Space Weather Scientist

SPace Weather Researchpr
Ms Matamba, Tshimaneadzo Postdoctoral Research Fcllorrr

Dr Kosch, Mike

Mr Theron, Herman

Ms Niemantinqa, Kate
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OBSERVED STATUS OF COMPLIANCE 

Key to observed status of compliance:  

A: Compliant at time of observation 

B: Compliant but with qualification at time of observation 

C: Not compliant at time of observation 

 

CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

INSTITUTIONAL Experience as a designated national space weather centre A 

 A Quality Management System (Annex 3 — Meteorological Service for 

International Air Navigation, Chapter 2, Paragraph 2.2.2) 

B 

 Appropriate qualifications of personnel and an ongoing competency 

and training program (WMO-No 49, WMO-No 258) 

A 

A Adherence to all applicable data rights A 

 Procedures to liaise with aviation decision-makers and gather 

feedback on the space weather information service 

A 

 Procedures to coordinate with other space weather information 

providers 

A 

 A source of funding and an adequate level of funding to provide the 

space weather information service for a period of at least 3 years 

A 

OPERATIONAL 24/7 operational capability A 

 A system reliability
1
 of 99.9 per cent with no single failure exceeding 

90 minutes in a 24-hour period 

A 

 A system availability
2
 of 98.0 per cent with no single outage exceeding 

4 hours in a 1-year period 

A 

 A system maintainability
3
 of 95.0 per cent for a 2-hour interval A 

TECHNICAL Ability to provide the space weather information service, both near 

real-time and forecast information, as defined in the draft SARPs for 

Amendment 78 of ICAO Annex 3 — Meteorological Service for 

International Air Navigation 

A 

 Ability to access observations (own observations and received from 

other space weather providers) of: 

 

  Coronal mass ejections and high-speed streams A 

  Geomagnetic storms A 

  Solar radiation storm A 

  Solar flares A 

  Solar radio bursts A 

  Ionospheric activity A 

 Ability to produce near real-time and forecast information regarding 

the potential impacts of space weather using numerical models 

capable of ingesting observation data from multiple sources; 

A 

 Ability to produce near real-time and forecast information that meets 

the proposed functional and performance requirements 

A 

 Ability to coordinate and harmonize information with the space 

weather information providers for adjacent areas of responsibility, as 

A 

                                                           
1
 Reliability. The probability of a system or system element performing its intended function under stated conditions without failure for a given period of time. 

2
 Availability. The probability that a repairable system or system element is operational at a given point in time under a given set of environment conditions.  

3
 Maintainability. The probability that a system or system element can be repaired in a defined environment within a specified period of time.  
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CATEGORY CRITERIA OBSERVED 

STATUS OF 

COMPLIANCE 

necessary 

 Ability to conduct forecast verification and provide verification 

statistics as service performance indicators 

A 

COMMUNICATION/ 

DISSEMINATION 

Ability to provide the space weather information service to aviation 

decision-makers, as defined in the draft SARPs for Amendment 78 of 

Annex 3 — Meteorological Service for International Air Navigation 

A 

 Ability to provide a communications system and infrastructure that 

supports the availability, maintainability, and reliability criteria in 

Section 2; 

A 

 Ability to provide the space weather information service via the 

following means of dissemination: 

 

  ICAO Aeronautical Fixed Service A 

  World Area Forecast System Internet File Service A 

  Secure Aviation Data Information Service A 

  Regional OPMET centres A 

 

WMO audit team remarks, if 

any, to support the above 

observed status of compliance: 
(100 words maximum) 

The NOAA was found to be compliant in all respects by the audit team. 

NOAA produced sufficient evidence to satisfy the auditors that the global 

service they propose to offer will comply with the requirements laid out by 

ICAO. 

 

Of particular note, SWPC (NOAA) is already a very experienced provider of 

weather space services, nationally and internationally, and has strong 

relationships with other operational and research centres. 

lSO certificate needs to be done, internal QM documentations (e.g. Change 

management) and procedures are available. PDCA could be demonstrated 

by the head of the software development. 

 

The documentation of the category “operation” could be improved. 

However, from ANNEX B of this document it is clear that the operations are 

working well. Only the resources for documentation the maintaining of the 

systems are missing, tools like confluence or a wiki could be helpful. 
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REPORT ON FINDINGS 

1. INTRODUCTION 

 

1.1. A WMO Task Team on Aviation (TT-AVI) of the Inter-Programme Team on Space Weather 

Information Systems and Services (IPT-SWeISS)
4
 is responsible, inter alia, for assisting WMO in the 

conducting of site assessments and audits of prospective space weather information providers on 

ICAO’s behalf. The results of site assessments and audits conducted will be reported by WMO to 

ICAO in order to assist ICAO in its designation of space weather information providers.  

 

1.2. The site assessments and audits of prospective space weather information providers cover 

the following ICAO-defined criteria: Institutional arrangements, operational capability, technical 

capability, and communication/dissemination capability. 

 

1.3. The audits are intended to determine, based on demonstrable evidence, the status of 

compliance of prospective space weather information providers with the ICAO-defined criteria so 

that, downstream, ICAO is able to make informed, objective decisions in the designation of 

prospective providers. To this end, this audit report highlights strengths, weaknesses, opportunities 

for improvement, non-compliances and areas for concern at the time of observation of a prospective 

space weather information provider.  

 

1.4. This report here is not an expression of WMO’s endorsement of a prospective space weather 

information provider. This report is solely intended to serve as the observed status of compliance of 

a prospective space weather information provider at the time that a site assessment and audit was 

conducted by WMO on ICAO’s behalf. Any endorsement (or similar) of a prospective space weather 

information provider is the sole responsibility of ICAO.  

 

2. SITE ASSESSMENT AND AUDIT OF THE NATIONAL WEATHER SERVICE/SPACE WEATHER 

PREDICTION CENTRE 

 

2.1. At the kind invitation of the United States National Weather Service (NWS) and Federal 

Aviation Administration (FAA), a site assessment and audit of the following space weather centre 

took place on 13 and 14 March 2018: 

 Primary centre: Space Weather Prediction Centre (SWPC), Boulder, Colorado 

 

2.2. Space weather activities of the NWS are located within the SWPC. Of particular note, SWPC 

(NOAA) is already very experienced provider of weather space services, nationally and internationally and have 

strong relationship with operational centres such as UK MET Office, Japan’s NiCT, Korean SWC, Canada’s 

NRCAN, Mexico’s SCEISMEX, and the Australian BOM.  SWPC has strong interactions with several research 

centres including the National Aeronautics (NASA) and Space Administration Community Coordinated 

Modeling Centre (CCMC), National Science Foundation Geosciences Program, University of Michigan, 

                                                           
4
 Based on the terms of reference of TT-AVI and the WMO document ‘Space Weather Information Service Demonstration Process – Audit 

Procedures and Reporting Templates’. 
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University Corporation for Atmospheric Research including NCAR and HAO, University of Colorado including 

CIRES and LASP, the National Solar Observatory, Air Force Research Laboratory, Naval Research Laboratory, 

and the EU Joint Research Centre.    

 

2.3. The WMO audit team comprised two persons. During the two days, the WMO audit team 

met a number of staff members from the NWS/SWPC. The names and roles of these staff members 

are given in the Annex to this report.  

 

3. REPORT 

 

3.1. Strengths 

Institutional: - SWPC demonstrate very good training programs.  

- SWPC demonstrate they have funding in place to support the program 

activities for three years 

Operational: None observed 

Technical: - SWPC covers all technical requirements specified for a comprehensive Space 

Weather service. They demonstrate significant capability to provide high quality 

space weather information.  

- SWPC is already providing a substantial number of first level global and 

regional space weather products, according with requirements of ICAO. 

- SWPC as space weather information provider offers their products for a 

significant number of customers by subscription and website. 

- SWPC has the longest history as Space Weather Provider 

- SWPC shows technical capability that permit to conclude that they build 

additional products required by ICAO 

Communication/ 

Dissemination: 

SWPC has excellent records of service delivery for similar ICAO based products. 

 

3.2. Weaknesses 

Institutional: None observed 

Operational: None observed 

Technical: None observed 

Communication/ 

Dissemination: 

None observed 

 

3.3. Improvement opportunities 

 

The documentation of the category “operation” could be improved. However, from ANNEX B of this 

document it is clear that the operations are working well. Only the resources for documentation the 

maintaining of the systems are missing, tools like confluence or a wiki could be helpful. 

 

3.4. Non-compliances and areas of concern 

 

3.4.1. No non-compliances or areas of concern were identified. 
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4. CONCLUSION 

 

4.1. Space weather information service responsibilities were fully understood by the NWS/SWPC.  

Management and other staff of the NWS were fully aware of ICAO’s requirements for a space 

weather information service in support of international air navigation and the environment that is 

required to support operational implementation of these requirements. 

 

4.2. When taken as a whole, the organization, operational procedures, infrastructure and human 

resources in place at the NWS/SWPC were observed by the WMO audit team to be fully adequate 

for running a space weather information service conforming to the ICAO requirements.  

 

5. OVERALL ASSESSMENT LEVEL 

 

5.1. Having assessed each of the observations arising from the site assessment and audit, the 

WMO audit team recommends that the overall assessment level of the NWS/SWPC, as at 14.03.2018, 

be considered compliant. 

 

___________ 
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ANNEX A 

 

List of National Weather Service staff members involved in the on-site 

assessment and audit 

 

Bob Rutledge, Lead, Space Weather Operations 

Steve Hill, Lead, Development and Transition Section 

Rob Steenburgh, Space Scientist 

Shawn Dahl, Space Weather Forecaster 

Dave Marshall, Space Weather Forecaster 

Josh Crow, Technology Branch 

Mihail Codrescu, Senior Research Scientist 
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ANNEX B 

 

 

― END ― 
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Summary of strengths and weaknesses of prospective State, or consortium of States, space weather 
service providers based upon the WMO audit. 
 

 

Note.- The following table must be used in conjunction with Appendix A to this report. 

State or 
consortium 

Strengths Weaknesses 

Australia Institutional: QMS approach (i.e. customer 
orientation, Quality Manual for SWC, 
Management Review, PDCA cycle, 
improvement, competency framework,  
internal audit report, document control) 
clearly visible! 
 
Operational: Extensive experience in 
running an operational SW Forecast Center; 
Evaluation of System Availability, 
Reliability and Maintainability on a regular 
basis. 
 
Technical: Extensive experience as an 
established Regional Warning Center at 
ISES. 
 
A lot of products already developed for HF 
propagation and GNSS navigation. 
Already provides support to the Australian 
Flight Information region (HF/GNSS) 
 
Communication/Dissemination: BoM has 
long experience in dissemination of OPMET 
Data incl. a co-operation with Airservices  
Australia. 

Institutional: none. 
 
Operational: none. 
 
Technical: Ability to monitor 
energetic protons from the sun. 
Prediction of radiation 
exposure at flight levels can be 
delivered through partnership 
(depending on 
ICAO decisions) 
 
Communication/Dissemination: 
none. 

Canada Institutional: The significant body of 
documented information provides a sound 
foundation for the development of a viable 
and sustainable quality management system. 
 
Operational: A well-developed suite of 
geomagnetic and HF products and services. 
 
Technical: Well-developed infrastructure 
that supports a space weather centre located 
in the critical exposed polar region. 
 
Communication/Dissemination: Well-
developed communication channels at the 
national and international level. 

Institutional: The lack of documented 
comprehensive control procedures 
aligned to best practices. 
There is no formal customer feedback 
process. The comprehensive 
stakeholder list, provides the 
foundation for establishment of such a 
process. 
 
Operational: NA 
 
Technical: NA. 
 
Communication/Dissemination: NA. 
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China Institutional:  
The NCSW is a forecasting and research unit 
within National Satellite Meteorology 
Center, an institution within the CMA. The 
NCSW was established in 2002, and has 
been issuing official forecasts since 2004. 
 
Domestically, the Center enjoys strong inter-
agency links for the supply of data and with 
the AMC of the CAAC. Internationally, the 
Center is active in ICAO and WMO space 
weather activities, with links to other space 
forecasting centers. 
 
Lead Space Weather forecasters have over 
25 years’ experience, with all senior staff 
holding PhDs in space or solar physics. 
 
Operational:  
Infrastructure and hardware requirements are 
specified, installed and 
maintained by the Satellite Operation Control 
Center of National Satellite 
Meteorological Center. The data link 
between the NCSW and AMC/CAAC is 
maintained by National Meteorological 
Information Center, an institution under the 
CMA. The same standards that apply 
elsewhere within the CMA are also applied 
to the NCSW. 
 
Technical:  
Several aviation focused services and 
products have been produced and 
provided to the Aviation Meteorological 
Center of the CAAC since 2012. 
Forecasts of public interest have been 
developed and made available on 
NCSW’s website. 
 
Communication/Dissemination:  
The AMC is responsible for the 
dissemination of space weather 
information, and is ISO 9001:2015 certified 
by BSI. 

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 

France Institutional: Good commitment of the staff Institutional: None Observed. 
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in each organization in SPECTRA 
consortium. 
 
Good advisory board and involvement with 
scientific researchers. 
 
All SPECTRA members are certified with 
ISO 9001:2015. 
 
Operational: Each organization of 
SPECTRA already achieved 24/7 operations. 
The framework is excellent regarding ICAO 
criteria. 
The secure system is always redundant and 
there is a backup system for each activity. 
Each organization has its own focused 
experience in the field who is in charge. 
 
Technical: CLS and ESSP have ability to 
collect, analyse and provide appropriate data 
of space weather information. 
 
Communication/Dissemination: Météo-
France is in charge of dissemination. They 
have a long experience and confirmed 
capability in dissemination. 

 
Operational: None Observed. 
 
Technical: None Observed. 
 
Communication/Dissemination: 
None Observed. 

Japan Institutional:  
SEL has a long history of active participation 
in space weather, as a founding 
member of the International Space 
Environmental Services, and space 
weather forecasts since 1988. There is 
significant collaboration and both an 
international and domestic level. 
• Space weather forecasts have been 
routinely supplied since 1988. 
• MOUs have been entered with key partners 
for data exchange and 
technology transfers. 
• Funding is allocated in existing budgets for 
the next three years, with the 
Government recently approving funding for a 
backup data center. 
• Almost all permanent staff hold PhDs. 
 
Operational:  

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 



 METP/3-WP/11 
 

 

3B-4 
 

Appendix B to the Report on Agenda Item 3  
 
Summary of strengths and weaknesses of prospective State, or consortium of States, space weather 
service providers based upon the WMO audit. 
 

 

Letters have been exchanged with the BOM 
in Australia with a view to 
ensuring backup capability, data exchange 
and additional coverage outside 
of normal Japanese business hours. 
• The SEL has an automated 24x7 
nowcasting system for solar flare, high 
energy particles, ionograms in Japan and 
Syowa, Antarctica, 2D maps of TEC, 
ROTI, over japan, geomagnetic field in 
Japan and Siberia, radiation belt 
forecast and tentatively ionograms in South-
East Asia . 
 
Technical:  
SEL holds a daily briefing session between 
forecasters and researchers at 
2:30pm, with researchers taking an active 
mentoring role. 
• NICT has its own ionospheric observation 
network, and a solar radar 
observatory, complemented by data from 
other space weather providers. 
• SEL has sophisticated verification 
processes and has published articles in 
reputable journals (Journal of Space Weather 
Space Climate in 2017). 
 
Communication/Dissemination:  
Discussions are underway for SEL to provide 
space weather forecasts to 
Japanese Meteorological Agency for 
communication and dissemination to 
the aviation sector. The BOM has capability 
to provide services if required. 

PECASUS 
(Pan-European 
Consortium for 
Aviation Space 
Weather User 
Services)1 
 

Institutional: The consortium’s draft 
Service Agreement and Concept of 
Operations 
documents, where responsibilities will be 
shared across the membership, will 
take advantage of the particular strengths of 
each institution. FMI as Lead 
Centre, will provide a consortium 
management office with responsibility for 

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 

                                                      
1 PECASUS is a Pan-European Consortium of Aviation Space weather User Services formed by Austria, Belgium, Cyprus, Finland (as 

consortium lead), Germany, Italy, the Netherlands, Poland and the United Kingdom. 
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coordination, management and service 
development, as well as providing the 
primary dissemination and communication 
service. STCE Belgium will provide 
the primary Advisory Production service, 
while operational resilience will be 
provided by the UK Met Office. KNMI will 
provide verification services, while 
the remaining members will provide 
expertise across the various domains. 
Mature certified and current ISO9001 
Quality Management Systems are in 
place, and will provide the required 
assurance across the entire supply chain of 
the consortium partners and their data 
providers. 
Competency programmes for key personnel 
are already in place. A training 
programme is well developed. The lead and 
backup centre operate wellestablished 
training programmes, conformant to WMO 
No-49. 
 
The group has previous experience in 
working in a consortium framework. 
There are many examples of this being 
successfully implemented by various 
members in similar science disciplines. 
 
All consortium members demonstrated they 
have funding in place to support 
their programme activities for three years. 
 
Operational: Many of the consortium 
members have 24/7 production capability 
with the 
required levels of technical and scientific 
support to ensure the ICAO 
operational requirements for space weather 
can be met. 
FMI, UKMO and STCE have significant 
24/7 operations experience in the 
provision of similar services to national, 
regional and global stakeholders. 
FMI has four years’ experience of providing 
operational space weather services 
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to domestic customers. The UKMO has been 
providing a comprehensive Space 
Weather service since 2014. As a Regional 
Warning Center of ISES, the STCE has 
been providing space weather services since 
2000. 
FMI demonstrated their systems will provide 
the required levels of reliability, 
availability and maintainability through a 
detailed analysis by an independent 
consultant. The UKMO, as a World Area 
Forecast Centre (WAFC), already 
provides global services to the civil aviation 
and already meets the 
requirements for Reliability, Availability and 
Maintainability. 
 
Technical: PECASUS is a consortium of 
very well qualified institutions with 
complementary confirmed expertise, 
covering all technical requirements 
specified for a comprehensive Space 
Weather service. 
The consortium demonstrated significant 
capability to provide high quality 
space weather information. Some PECASUS 
partners are already providing a 
substantial number of first level global and 
regional space weather products, 
and demonstrated they have the expertise to 
produce further products to 
satisfy ICAO requirements. The partners 
with responsibility for producing the 
space weather products have the support of 
the other consortium members, 
and their proven scientific knowledge in their 
specific fields of expertise. 
PECASUS services will cover all the 
elements needed for a global alerting 
service. Many of the requested products are 
already produced by PECASUS 
partners. 
FMI, the UK Met Office and STCE are 
already space weather information 
providers, and they offer their products by 
subscription and website. 
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All 3 institutes have a history on forecasting 
space weather conditions and the 
auditors observed operational space weather 
forecasters working at FMI and 
the UK Met Office in their operations 
centres. 
 
Significant technical capability exists with 
PECASUS to build the additional 
products required by ICAO. 
 
Communication/Dissemination:   
FMI and UKMO, in carrying out their roles 
as the primary and backup 
information disseminators, both have 
excellent records of service delivery for 
similar ICAO based products (FMI – 
Aviation OPMET, UK Met Office – WAFS, 
Aviation OPMET, VAAC) through all 
channels defined in the service 
specification. 

Russian 
Federation 

Institutional: Good commitment of staff 
through the effective presence of the IAG 
director and all operational personnel 
working in the prospective space weather. 
 
Interesting advisory board made by 
collaboration with several universities, and 
by several international publications. 
 
IAG manages an electronic ”knowledge 
base” for supporting the staff in the 
operations. 
 
Operational: High experience and 
performance of the staff involved in the 
space weather information production, even 
for forecast and data collection. 
IAG demonstrates a good IT system to 
ensure safe and secure system. 
 
Technical: IAG manages an important 
observation network for radiation, 
geomagnetic field, and ionospheric 
observation. 
Innovative automatic system of production of 

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 
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advice and warning. 
 
Communication/Dissemination: IAG is 
going to reach (by FTP) ROSHYDROMET 
infrastructure for communication and 
dissemination.  

South Africa Institutional: Historical development a 
service center for geomagnetic, strong focus 
on education and trainee in respect to space 
weather operations also including special 
information forums for industrial and 
military customers. 
 
Operational: none observed. 
 
Technical: Operational capabilities in HF 
communications and geomagnetic conditions 
very much evolved and reached a high 
service and operational level. 
 
Communication/Dissemination: Excellent 
networking within the space weather 
community and the regional organizations 
supporting aviation. 

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 

United States Institutional:  
-SWPC demonstrate very good training 
programs. 
- SWPC demonstrate they have funding in 
place to support the program 
activities for three years 
 
Operational: none observed. 
 
Technical:  
-SWPC covers all technical requirements 
specified for a comprehensive Space 
Weather service. They demonstrate 
significant capability to provide high quality 
space weather information. 
- SWPC is already providing a substantial 
number of first level global and 
regional space weather products, according 
with requirements of ICAO. 
- SWPC as space weather information 
provider offers their products for a 
significant number of customers by 

Institutional: none observed. 
 
Operational: none observed. 
 
Technical: none observed. 
 
Communication/Dissemination: none 
observed. 
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subscription and website. 
- SWPC has the longest history as Space 
Weather Provider 
- SWPC shows technical capability that 
permit to conclude that they build 
additional products required by ICAO 
 
Communication/Dissemination:  
SWPC has excellent records of service 
delivery for similar ICAO based products. 

 

 
* Austria (Seibersdorf Labor GmbH), Belgium (Solar Terrestrial Centre of Excellence), Finland (Finnish 
Meteorological Institute), Cyprus (Department of Meteorology), Germany (Deutsches Zentrum für Luft- 
und Raumfahrt e.V.), Italy (Istituto Nazionale di Geofisica e Vulcanologia), the Netherlands (Royal 
Netherlands Meteorological Institute), Poland (Centrum Badań Kosmicznych Polskiej Akadem ii Nauk) 
and the United Kingdom (Met Office) 
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Agenda Item 4: Recommendation of the optimal number of space weather information 

providers (Ref.: Job Card MEP.009.01) 
  

4.1 INTRODUCTION 

4.1.1  The Meteorology Panel (METP) had been tasked by the Air Navigation Commission 
(ANC) to address two issues relating to the selection of space weather information providers: Firstly, to 
propose the optimum number of global and regional information providers that would be required for a 
system to operate in the most efficient manner, and secondly, to provide an assessment of the audits that 
would be conducted by the World Meteorological Organization (WMO) concerning those States 
interested in providing such a space weather information service. 

Job Card METP .009.02 refers - Action (9843) - Review the WMO audit reports, indicate 
the optimal number of space weather information providers, and provide a summarized 
list giving the strengths and weaknesses of all the candidate provider States based on 
evaluation of the space weather information selection criteria. 

4.1.2  To enable the METP to take an independent view solely based on technical criteria, it had 
been apparent that the proposal for the optimum number of information providers should be made before 
the outcome of the WMO audits was known. It was with this in mind that the Space Weather work stream 
of the Meteorological Information and Service Development (MISD) Working Group had developed a 
proposal during its meeting held in Montréal in July 2017 (Appendix – MISD Report Extract).  

4.1.3  The MISD/3 meeting had recommended that the space weather service should comprise 2 
global centres initially and 4 regional centres not later than 2022, including a review by 2027 at the latest 
to reassesses the optimum number of global and regional space weather centres, and that the proposals 
had represented a consensus of the space weather work stream including the MISD members present. The 
panel noted that the number of regional centres was subsequently modified by the METP to “up to four 
regional centres” as mentioned in 4.2.2. 

4.1.4  The METP noted that the MISD and its space weather work stream had used the terms 
space weather information service provider and space weather centre synonymously. The common 
shorthand description for both was SWX Centre - being a place/organisation in a State, or a consortium of 
organisations and/or States, that provide space weather information services. It was noted that currently 
Annex 3 (Amendment 78) refers to space weather centres in this regard. 

4.1.5  In the discussion part of this report the term space weather centre is used as that directly 
reflects the email discussion as set out in Appendix 1. However, to engage accurately with the task set by 
the ANC, the recommendations in this report use the more formal term space weather information service 
provider. 

4.1.6  Because the WMO audit process had been programmed to be completed by the end of 
March 2018, and consideration of that report would take place in April 2018, it had been concluded that 
the METP had needed to consider and agree the optimum number of space weather centres earlier than 
March 2018 in order to maintain an independent view as set out above. 
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4.2  DISCUSSION 

4.2.1  In order to avoid significant travel costs for all of the METP members to attend a special 
meeting in Montreal solely for this item, all METP members had been asked in December 2017 (Met 
Panel Memo #4) to indicate to the METP Chairman, Peter Lechner, whether they had been willing to 
endorse the recommendation of the MISD working group that a space weather service should comprise 2 
global centres initially, and 4 regional centres not later than 2022. Members not willing to endorse this 
recommendation had been asked that they clearly state their reasons so that appropriate discussion could 
take place in a timely manner. Responses had been required by 5 January 2018. 

4.2.2  Responses to METP Memo #4 had been received from 23 of the 26 Expert Members. All 
responses had supported modifying the MISD/3 meeting recommendation that the space weather service 
should comprise 2 global centres initially and up to 4 regional centres not later than 2022. While no 
responses had been received from three Expert members, there was a clear consensus of support from all 
(the majority) who had responded. 

4.2.3  Notwithstanding the consensus, 9 Expert Members had made some form of comment in 
support or qualifying statement (see Attachment 2 of the Appendix). The qualifying statements fell into 4 
general areas: 

a) The need to generally clarify and tighten aspects of the MISD recommendation (Sue O’Rourke, 
Albert Moloto, Yulia Nryshkina, Jun Ryuzaki, Brent King). 

b) Given a Global Centre could also take on Regional Centre responsibilities, the number of other 
distinct Regional Centres could practically be less than 4 (Sue O’Rourke, Albert Moloto, Yulia 
Nryshkina, Jun Ryuzaki, Rick Heuwinkel, Dennis Hart). 

c) The need to implement the Regional SWX Centres as quickly as possible but review experience 
of the Global centre operations within this process (Brent King). 

d) The manner in which the Regional Centres may co-operate to provide coverage (Sue O’Rourke, 
Jun Ryuzaki, Yulia Nryshkina). 

4.2.4  Expanding on 4.2.3 b) above, where it is noted that a Global Centre could also provide 
Regional Centre products, this dual Global/Regional responsibility potential should become clear upon 
the provision of the WMO audit report on those States demonstrating ability to provide such services.  

4.2.5  Expanding on 4.2.3. c) above, some members had sought clarification on the nature of the 
timeline for the implementation of the Regional centres. There needed to be clarity that 2022 was the 
deadline for implementation of the Regional Centres and that any implementation before this date was 
possible. There had also been a strong comment on the need to review the Global Centre implementation 
by June 2020 to ensure Regional Centre developments would have the complementary utility expected. 

4.2.6  With regard to 4.2.3. d) above, a number of salient observations had been made as to how 
the Regional Centres may take on their responsibilities in a manner that was an efficient use of joint 
resources. An example is the splitting of equatorial and mid-latitude responsibilities for the globe to each 
of the Regional Centres, in turn, on a 24-hour duty cycle basis and with one Regional Centre at any one 
time responsible for the polar areas. This would not affect the delineation of areas that the SWX products 
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cover. These matters were expected to be discussed further during the METP/3 meeting with a view to 
assisting in the formulation of a recommendation to the ANC. 

4.2.7  A draft summary of the process and amended recommendations, entitled 
Recommendations for the Optimum Number of Space Weather Centres, had been compiled by the 
Chairman and passed to all members of the MET on 30 January 2018 for comment and feedback by 16 
February 2018. There had been a small number of responses seeking various changes and some further 
explanation. As a result some editorial changes had been made to the document and the draft 
recommendations contained therein. 

4.2.8  A final version of the summary of the process and amended recommendations entitled 
Recommendations for the Optimum Number of Space Weather Centres had been disseminated to METP 
Expert Members on 26 February 2018. Refer to the Appendix  to this report. This report directly reflects 
that document as being the agreed position of the METP through the correspondence-based process. 

4.2.9  The Panel noted from the MISD/3 Report that regional space weather information 
providers do not need to be physically located in the area of responsibility. It was also noted that a centre 
tasked to serve as a global space weather information service provider could potentially also undertake 
the function of a regional service provider. In this regard it is possible to have fewer than four discrete 
regional space weather information providers. 

4.2.10  The METP noted that the Air Navigation Commission had added the requirement for 
space weather information concerning the impact on satellite communications during its review of 
Amendment 78 to Annex 3. As a consequence it was agreed that this aspect should be reflected in the 
recommendation. 

4.3  RECOMMENDATION 

4.3.1 As a result of the correspondence-based process by the METP, given the above 
discussion and taking into account key recommendations on the optimum number of space weather 
information service providers, the METP, formulated the following recommendation: 

 Recommendation 4/1: Optimal number of space weather information providers  

 That, in the context of the optimal number of space weather information providers 
considered necessary to fulfil the associated ICAO Annex 3 – Meteorological Service for 
International Air Navigation provisions, the Meteorology Panel (METP) recommends to 
the Air Navigation Commission (ANC) that:  

a) Not later than November 2018, two (2) global space weather information providers 
be established that conjointly provide information on space weather impacts to High 
Frequency (HF) radio communications, satellite communications, Global Navigation 
Satellite System (GNSS)-based navigation and surveillance, and radiation exposure 
at flight levels;  

b) In addition to a) and not later than November 2022, up to four (4) regional space 
weather information providers be established that provide complementary higher-
resolution information for HF communications, satellite communications and GNSS-
based navigation and surveillance in support of the global space weather information 
service; and 
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c) Not later than 2027, ICAO, in close coordination with the World Meteorological 
Organization (WMO), reassesses the optimum number of global and regional space 
weather information providers.  

Note 1: Operational procedures for coordination and back-up between the global space weather 
information providers, and the subsequent coordination and back-up arrangements for regional 
space weather information providers, will be defined in an appropriate ICAO guidance 
document. 

Note 2: A global space weather information provider may also fulfil the responsibilities of a 
regional space weather information provider for a designated area of responsibility.  

Note 3: Work on establishing the Regional space weather information service should begin as 
soon as possible after ICAO designation supported by a METP review, in 2020, of the global 
space weather information service implementation to assist the process of implementing the 
regional space weather information service;  

Note 4: ICAO-designated regional space weather information service providers may continue to 
provide information directly to an operator at the request of the operator.  

 

 

 

— — — — — — — — 
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Appendix - Recommendation for the Optimum Number of Space Weather 
Centres 

MET Panel Work by Correspondence 

1. Background 

The Meteorology Panel (METP) was tasked by the Air Navigation Commission to address two issues 
relating to the selection of space weather centres. Firstly, to propose the optimum number of global and 
regional centres that would be required for a system to operate in the most efficient manner and 
secondly, to provide an assessment of the audits (report) that will be conducted by the World 
Meteorological Organization (WMO) concerning those States interested in providing such a service 
(refer Job Card METP .009.02). 

To enable the METP to take an independent view solely based on technical criteria, it was apparent that 
the proposal for the optimum number of centres should be made before the outcome of the WMO 
audits is known. It is with this in mind that the Space Weather work stream of the Meteorological 
Information and Service Development (MISD) Working Group developed a proposal during its recent 
meeting held in Montréal in July 2017 (Attachment 1 – MISD Report Extract). 

Note that the report of the MISD/3 meeting recommended that the space weather service should 
comprise 2 global centres initially and 4 regional centres not later than 2022, including a review by 2027 
the latest to reassesses the optimum number of global and regional space weather centres, and that the 
proposals represented a consensus of the space weather work stream and thus of the MISD members 
present. 

The WMO audit process will be completed by the end of March 2018 and consideration of that report 
will take place in April 2018. 

This indicated that the METP members needed to consider the optimum number of space weather 
centres earlier than March 2018 in order to maintain an independent view as set out above. 

2. The Question 

In order to avoid significant travel costs for all of the METP members to attend a special meeting in 
Montreal solely for this item, all METP members were asked in December 2017 (Met Panel Memo #4) to 
indicate to the METP Chairman, Peter Lechner, whether they were willing to endorse the 
recommendation of the MISD working group that a space weather service should comprise 2 global 
centres initially, and up to 4 regional centres not later than 2022. Members not willing to endorse this 
recommendation were asked that they clearly state their reasons so that appropriate discussion can 
take place in a timely manner. Responses were required by 5 January 2018. 

3. Consensus Support 
Responses to METP Memo #4 were received from 23 of the 26 Expert Members. All responses 
supported the MISD/3 meeting recommendation that the space weather service should comprise 2 
global centres initially and up to 4 regional centres not later than 2022. 

While no responses were received from three Expert members, there is a clear consensus of support. 
Refer Attachment 2 – Table of Responses and Comments 
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4. Qualifying statements. 
Notwithstanding the consensus, 9 Expert Members made some form of comment in support or 
qualifying statement (see Attachment 2). The qualifying statements fell into 4 general areas: 

1. The need to generally clarify and tighten aspects of the MISD recommendation (Sue O’Rourke, 
Albert Moloto, Yulia Nryshkina, Jun Ryuzaki, Brent King). 

2. Given a Global Centre could also take on Regional Centre responsibilities, the number of other 
distinct Regional Centres could practically be less than 4 (Sue O’Rourke, Albert Moloto, Yulia 
Nryshkina, Jun Ryuzaki, Rick Heuwinkel, Dennis Hart). 

3. The need to implement the Regional SWX Centres as quickly as possible but review experience 
of the Global centre operations within this process (Brent King). 

4. The manner in which the Regional Centres may co-operate to provide coverage (Sue O’Rourke, 
Jun Ryuzaki, Yulia Nryshkina). 

Expanding on #2 above, where it is noted that a Global Centre could also provide Regional Centre 
products, this dual Global/Regional responsibility potential will become clear later this year on the 
provision of the WMO audit report on those States expressing willingness to provide such services.  

Expanding on #3 above, some members wanted clarification on the nature of the timeline for the 
implementation of the Regional centres. There needed to be clarity that 2022 was the deadline for 
implementation of the Regional Centres and that any implementation before this date is possible. There 
was also a strong comment on the need to review the Global Centre implementation by June 2020 to 
ensure Regional Centre developments will have the complementary utility expected. 

With regard to #4 above, a number of salient observations have been made as to how the Regional 
Centres may take on their responsibilities in a manner that is an efficient use of joint resources. An 
example is the splitting of equatorial and mid-latitude responsibilities for the globe to each of the 
Regional Centres, in turn, on a 24-hour duty cycle basis and with one Regional Centre at any one time 
responsible for the polar areas. This would not affect the delineation of areas that the SWX products 
cover. These matters are expected to be discussed in more detail once the WMO audit reports are 
received in April 2018 in the process of determining the METP recommendations in that regard to the 
ANC. 

5. Recommendation to the ANC 

As a result of this work by the METP, it is recommended that the Chairman, on behalf of the METP, 
make the following recommendation to the ANC regarding the optimum number of space weather 
centres (additions to the MISD recommendation in red and strikeouts derived from the work of the 
METP set out above):  

Recommendation for the Implementation of Space Weather Centres: 

a) Not later than November 2018, two (2) global centres be established that conjointly provide 
information on space weather impacts to High Frequency (HF) radio communications, Global 
Navigation Satellite System (GNSS)-based navigation and surveillance, and radiation exposure at 
flight levels;  
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b) Not later than November 2022, up to four (4) regional centres be established that provide 
complementary higher resolution information in support of the global space weather centres for 
HF communications and GNSS-based navigation and surveillance in support of the global space 
weather service. for the following designated areas of responsibility: Northern hemisphere polar 
region, southern hemisphere polar region, northern hemisphere equatorial and mid-latitude 
region, and southern hemisphere equatorial and mid-latitude region; and,  

c) Not later than 2027, ICAO, in close coordination with the World Meteorological Organization, 
reassesses the optimum number of global and regional space weather centres.  

Note 1: Operational procedures for coordination and back-up between the global space weather centres, 
and the subsequent coordination and back-up arrangements for regional space weather centres, will be 
defined in an appropriate ICAO guidance document1. 

Note 2: A global space weather centre may also fulfil the responsibilities of a regional space weather 
centre for a designated area of responsibility.  

Note 3: Work on establishing the Regional Centres should begin as soon as possible, starting with a 
review of overall progress and experience with the Global Centre implementation to assist in the detailed 
design of Regional Centre operations to ensure that they have the utility expected. 

Note 4: Regional space weather information centres may continue to provide information directly to an 
operator at the request of the operator.  
 
Peter Lechner 

Chairman, METP. 

26 February 2018 

 

  

                                                      
1 The change to Note 1 will reflect that part of Recommendation b) that was deleted. 
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Attachment 1 - Excerpt from the Third Meeting of the Meteorology Panel (METP) Working 
Group on Meteorological Information and Service Development (WG-MISD) Space Weather 
(SWX) Information Work Stream  
Montreal, Canada, 17-18 July 2017  

Action 3/1: Recommended Optimum Number of Space Weather Centres  

That, the Rapporteur of the WG-MISD make the following recommendation regarding the optimum 
number of space weather centres for endorsement by the METP:  

a) Not later than November 2018, two (2) global centres that conjointly provide information on space 
weather impacts to High Frequency (HF) radio communications, Global Navigation Satellite System 
(GNSS)-based navigation and surveillance, and radiation exposure at flight levels;  

b) Not later than November 2022, four (4) regional centres that provide information in support of the 
global space weather centres for HF communications and GNSS-based navigation and surveillance for 
the following designated areas of responsibility: Northern hemisphere polar region, southern 
hemisphere polar region, northern hemisphere equatorial and mid-latitude region, and southern 
hemisphere equatorial and mid-latitude region; and,  

c) Not later than 2027, ICAO, in close coordination with the World Meteorological Organization, reassess 
the optimum number of global and regional space weather centres.  

Note 1: Operational procedures for coordination between global space weather centres will be defined in 
an appropriate ICAO guidance document.  

Note 2: A global space weather centre may also fulfil the responsibilities of a regional space weather 
centre for a designated area of responsibility.  

Note 3: Regional space weather information centres may continue to provide information directly to an 
operator at the request of the operator 

Action 3/2: Standards and Recommended Practices for the Provision of Space Weather Information by 
Regional Centres  

That, an ad hoc group, led by the WG-MISD Space Weather Work Stream Coordinator (Murphy), be 
tasked to develop the draft Standards and Recommended Practices for the provision of space weather 
information by regional centres for inclusion in the draft Amendment 80 to Annex 3.  

Action 3/3: Review Standards and Recommended Practices for the Provision of Space Weather 
information in Amendment 78 to Annex 3  

That an ad hoc group, led by the WG-MISD Space Weather Work Stream Coordinator (Murphy), be 
tasked to:  

a) Review the draft Standards and Recommended Practices for the provision of space weather 
information in Amendment 78 to Annex 3 to determine if any adjustments are necessary to ensure that 
only the global space weather centres disseminate information to operators; and  

b) Refer any proposed changes to the SARPs to the METP for inclusion in Amendment 79 to Annex   

Note: Regional space weather information centres may continue to provide information directly to an 
operator at the request of the operator. 
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Action 3/4: Virtual METP Meeting  

That, an ad hoc group, consisting of at least the METP Chairman, the WG-MISD Rapporteur, and the 
Secretariat, develop a proposal, including a schedule, to utilize a virtual METP meeting, to be conducted 
not later than 28 February 2018, to endorse the recommended optimum number of space weather 
centres for consideration by the Air Navigation Commission. 
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Attachment 2 - Table of Responses and Comments. Space Weather Centre Number 

Table of Agreement 
   
State/Organization Member E-Mail SWX Reply Clarifying 

Comments 
ARGENTINA Claudia Yolanda Ribero cribero@smn.gov.ar Agreed  
AUSTRALIA Sue O'Rourke s.orourke@bom.gov.au Agreed Attached 
BAHRAIN Dheya Ali Al-Alawi dheya.alalawi@mot.gov.bh Agreed  
BRAZIL Flávio Santos de Cerqueira cerqueirafsc@fab.mil.br  Agreed  
CANADA Bill Maynard william.maynard@tc.gc.ca Agreed  
CHILE Rodrigo Fajardo rfajardo@dgac.gob.cl Agreed  
CHINA Zhongfeng Zhang mazzf@vip.sina.com Agreed  
CÔTE D'IVOIRE Mr. Babakar Sy Diop  Not received  
CUBA Iván González Valdés ivan.gonzalez@iacc.avianet.cu Agreed  
FRANCE Fabien Masson fabien.masson@meteo.fr Agreed  
GERMANY Klaus Sturm Klaus.Sturm@dwd.de Agreed Attached 
JAPAN Jun Ryuzaki jryuzaki@met.kishou.go.jp Agreed Attached  
KENYA Sospeter Muiruri muiruri@meteo.go.ke Not received  
NEW ZEALAND Peter Lechner peter.lechner@caa.govt.nz Agreed  
RUSSIAN FEDERATION Yukia Nikiforovna Naryshkina juliaavia@mail.ru Agreed Attached 
SAUDI ARABIA Fahad Saud Al-Harbi fasalharbi@gaca.gov.sa Not received  
SINGAPORE Yap Chui Wah yap_chui_wah@nea.gov.sg Agreed  
SOUTH AFRICA Maluta Tshifaro maluta.tshifaro@weather.co.za Agreed Attached 
UNITED KINGDOM Colin Hord colin.hord@caa.co.uk Agreed Attached 
UNITED STATES Richard Heuwinkel richard.heuwinkel@faa.gov Agreed Attached 
ASECNA Moise Betole-Ada betoleadamoi@asecna.org Agreed  
EUROCONTROL Dennis Hart dennis.hart@eurocontrol.int Agreed Attached 
IATA Brent King kingb@iata.org Agreed Attached 
IFALPA Capt. Klaus Sievers klaus.sievers@vcockpit.de Agreed  
IFATCA Matthew C. Tucker mtucker@natca.net Agreed  
WMO Dimitar Ivanov divanov@wmo.int Agreed  
MEXICO (Observer) Héctor Axel Vargas Trolle hvargast@sct.gov.mx n/a  
NIGERIA (Observer) Douglas Chibuzo Egere douglas.egere@ncaa.gov.ng n/a  
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Attachment 3 – Clarifying Comments 

Sue O’Rourke 

I have some suggestions aimed at tightening up the wording of the recommendation as some parts are slightly 
ambiguous and others may constrain flexibility in providing the best service following the capability audit. 
So my suggestions are given below, followed by my reasoning. 

Action 3/1: Recommended Optimum Number of Space Weather Centres  

That, the Rapporteur of the WG-MISD make the following recommendation regarding the optimum number of 
space weather centres for endorsement by the METP:  

a) Not later than November 2018, two (2) global centres be established that conjointly provide information on 
space weather impacts to High Frequency (HF) radio communications, Global Navigation Satellite System (GNSS)-
based navigation and surveillance, and radiation exposure at flight levels;  

b) Not later than November 2022, up to four (4) regional centres be established that provide higher resolution 
information in support of the global space weather centres for HF communications and GNSS-based navigation and 
surveillance in support of the global space weather service. for the following designated areas of responsibility: 
Northern hemisphere polar region, southern hemisphere polar region, northern hemisphere equatorial and mid-
latitude region, and southern hemisphere equatorial and mid-latitude region; and,  

c) Not later than 2027, ICAO, in close coordination with the World Meteorological Organization, reassesses the 
optimum number of global and regional space weather centres.  
Note 1: Operational procedures for coordination and back-up between the global space weather centres, and the 
subsequent coordination and back-up arrangements for regional space weather centres, will be defined in an 
appropriate ICAO guidance document.  
Note 2: A global space weather centre may also fulfil the responsibilities of a regional space weather centre for a 
designated area of responsibility.  
Note 3: Regional space weather information centres may continue to provide information directly to an operator at 
the request of the operator.  

Response/Reasoning:  
The optimum configuration will need to provide resilience, economy and quality to the aviation industry. The 
establishment of 2 global centres by November 2018 will provide all of these and will ensure that full service 
redundancy / backup is achieved. 

Regarding the regional centres, I believe that we agreed to establish UP TO 4 regional centres, rather than saying 
there must be exactly 4 regional centres. Noting that global centres can also act as regional centres if required.  

The wording 'in support of the global space weather centres' is a bit mis-leading. It can imply that only global 
centres can issue Annex 3 products to the aviation industry and that regional centres won't be able to. i.e. it 
implies that all Annex 3 products must first go through the global centre for processing. To ensure flexibility I have 
suggested a slight change to the wording which doesn't lock us in to a specific dissemination practice. I note 
that the SARPs already state that all SWXC will provide the advisories to all other SWXCs, so this will help with 
consistency of information, operational status of the centre and back-up procedures 

It might also be clearer to add that the regional centres would provide 'higher resolution' HF and GNSS services to 
further support the global 'service'.  

I don't think we should mention the specific areas of responsibility (AOR) for the regional centres in the 
recommendation. This will be very dependent on the outcome of the audit and the capabilities of the regional 
centres, so explicitly giving the AOR in the recommendation will reduce the flexibility we have in establishing the 
optimal set-up of the service. For instance, while latitudinal bands of responsibility may be one way to provide the 
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information, an alternate, say longitudinal areas of responsibility, may also be viable as it may provide a lower cost 
to the aviation industry (as they could be manned during daylight hours and be on-call otherwise).  

Albert Moloto 

I endorse the recommendation as proposed by the MISD. Any proposed changes to it should be of editorial nature 
and should not have material impact to the original recommendation.  

Rick Heuwinkel 

This is response to your METP 4 Memo of 6 December, 2017.  As Expert Member to the METP from the US, I 
endorse the recommendation of the MISD working group that a space weather service should comprise 2 global 
centres initially, and up to 4 regional centres not later than 2022.   

Moise Betole-Ada  

Regarding the question of the optimum number of Space Weather Centres to be recommended by the MET Panel 
to the ANC, my response is that two Centres are reasonably appropriate to operate. 

Dennis Hart 

As a METP Member I endorse the recommendation of the MISD working group and as a consequence to advise the 
ANC that a space weather service should comprise 2 global centres initially, and up to 4 regional centres not later 
than 2022. 

Yuliya Naryshkina  

I agree in general with the recommendation regarding the optimum number of space weather centres and with 
Sue proposals as well. Nevertheless, two moments remain not absolutely clear for me. 

The first moment concerns the final date - “Not later than November 2022 four (4) regional centres…” But we don’t 
know exactly the start date. For example, if some space weather centres will successfully pass the audit and be 
endorse as the regional centres by METP and ANC in 2018, when can they start functioning for aviation?  I think 
that 4 years is very long period to wait for operational start.  

The second moment concerns the “Note 2: A global space weather centre may also fulfil the responsibilities of a 
regional space weather centre for a designated area of responsibility”. 

The question is “Are the number of 4 regional space weather include 2 global space weather centres that also fulfil 
the responsibilities of regional space weather centres?  

If “Yes”, so the SWX service structure will be 2 global/regional + 2 regional centres only = totally 4 centres. 

If “No”, the SWX service structure will be 2 global/regional + 4 regional centres (different from global ones) = 
totally 6 centres. 

Therefore I believe that the Note 2 of Action 3/1: Recommended Optimum Number of Space Weather Centres has 
an ambiguous interpretation and needs to be clarified. 

Klaus Sturm 

As a METP Member I endorse the recommendation that a space weather service should comprise 2 global centres 
initially, and up to 4 regional centres not later than 2022. 
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Jun Ryuzaki 

We have no objection to the WG's proposal that the optimum number of the global centers should be two. 
However, as to regional centers, optimum number should depends on how the areas of responsibilities are 
divided.  

Firstly, we think that there is a concern on the proposal agreed at the WG-MISD/3 meeting. If the areas are divided 
along the latitude into equatorial, northern and southern mid latitude and both of polar regions with four regional 
centers, the area of mid-latitude will be clearly too wide for a single center to keep enough quality of monitoring 
and forecast of space weather conditions.  

So, similar to what Sue indicated, we would like to propose to divide mid-to-equatorial region along longitude, 
combining mid-latitude and equatorial regions and then dividing it into three regions like, for example, Europe and 
Africa region, North and South American region and Asia Pacific region. As ionospheric conditions in northern and 
southern hemisphere are connected with each other by the Earth’s magnetic field and often show conjugate 
characteristics in both hemispheres, it should be much easier for forecasters in regional center(s) to monitor, 
discuss, and forecast the space weather condition in the ionosphere for the area within similar longitude and with 
similar time zone, rather than within similar latitude with and much different local time. In this case, total number 
of regional centers would be four (three for mid-to-equatorial region and one for both polar regions).  

If the polar region would be considered more important than the other regions, it would be also viable to have 
Northern and Southern polar regions managed by two independent regional centers and, as a result, total number 
of regional centers should be five.  

Brent King  

In response to MEMO 4, IATA has carefully considered its position and those of others in coming to the following 
conclusion.   

Given the need of users for consistent, harmonized space weather information, we agree with the decision to 
implement two global centres. 

On the question of implementing four regional centres, the IATA position remains consistent with the views 
expressed at MISD/4 i.e. we would like to clearly see a demonstrated need. The comments from the MISD/4 report 
para 2.1.3.15 relative to the ability of global centres to provide GNSS information as well as the fact that the 
regional centres have until 2022 to be set up advocates for assessing both the number and the need for regional 
centres before 2022. Moreover, as the full impact of space weather on the provision of GNSS remains unclear 
coupled with the current low level of forecast skill capability further supports such a position. 

Our position therefore in relation to regional centres is not to disagree but to implement and operationalize the 
global centres and within 18 months conduct a review on the need for a structured, supporting regional network 
of space weather centres. If at this time it is agreed to implement regional centres then appropriate governance, 
verification, cost recovery and guidance material will have to be in place. 
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Agenda Item 5: Any other business  
 

5.1  No other business was raised at the meeting. 

 

 

— END — 
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