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have been addressed. Several points, however, may still require correction or clarification in order to 
provide a clear basis for the definition and development of operational space weather services to air 
navigation, and facilitate an agreement in due time on this subject by ICAO and WMO members at the 
proposed conjoint ICAO Meteorology Divisional Meeting/Fifteenth session of the WMO Commission for 
Aeronautical Meteorology (CAeM-XV) in July 2014. 

2. WMO COMMENTS ON DRAFT VERSION 2.2 OF THE 
CONCEPT OF OPERATIONS (ConOps) FOR SPACE 
WEATHER INFORMATION 

2.1 Expected accuracy of space weather information 

2.1.1 It is important to communicate a realistic view of the current and future accuracy of space 
weather forecasting. In this respect, Table 4 (Section 4.3.2, page 24) is informative but seems overly 
simplified and optimistic. The source of these figures should be referenced. The text suggests that the 
figures are based on current skill levels of NOAA/SWPC forecasts, but it is not clear how current skills 
have been extrapolated to 2016 and 2025. More substantially, distinction should be made between the 
various types of forecasts, since the lead times and forecasting accuracies of the various event categories 
are quite different and cannot be well reflected in a single figure.  

2.2 Consistency and traceability of requirements 

2.2.1 The operational, functional and performance requirements are an essential input to enable 
the contracting parties to design the required services. Annex C contains a set of operational and 
functional requirements (pages C-1 to C-13), a list of performance criteria (pages C-14 to C-16) and a set 
of functional and performance requirements (pages C-17 to C-22). There is no strict alignment between 
the functional requirements on pages C-1 to C-13 and the functional requirements on pages C-17 to C-22. 
If these requirements lists are to be used for further reference, it is recommended that the requirements be 
numbered in an unambiguous way and that full consistency be ensured between these lists without 
redundancy. This would facilitate the evaluation of their feasibility and completeness.  

2.2.2 Traceability to the higher level should be provided. It is anticipated that the twenty high-
level aviation user needs (AUN, Section 4.4, page 25) drive the operational requirements, which in turn 
drive the functional and performance requirements. In the document, the articulation between AUN and 
operational requirements is not evident. 

2.2.3 Generally speaking, the performance requirements on pages C-17 to C-22 are often very 
detailed. It would be useful to clarify whether all these requirements are actually end-user requirements 
(i.e. information to be provided to ATC, dispatch, flight planners, pilots, etc.) or only observations or 
intermediate products that will be needed by the space weather service providers to generate the user 
required information. In the latter case, it is suggested that the performance specification be determined 
by the technical body in charge of coordinating the response to the ConOps for Space Weather 
Information, and evolve as technology evolves, rather than be frozen in the ConOps for Space Weather 
Information itself. 

2.3 Proposed concept of space weather services to aviation 

2.3.1 The document contains a number of statements that are directly or indirectly related to 
the overall concept of the service, but scattered throughout different chapters. For example, organization 
is addressed in Section 1.4; information standard and information flow are addressed in Section 3.1; 
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information types and delivery means are mentioned in Annex C. It is recommended to consolidate the 
description of the proposed concept in Chapter 4, which will make it easier for members to evaluate its 
consistency and suitability. In particular, this chapter should clarify the following: 

a) type of information to be provided, e.g. regular near-real time “observations, analysis 
and forecasts”, non real-time “climatology”, and event-related: “alerts, warnings, and 
post-event analysis”. These distinctions influence the delivery mechanism (pull/push); 

b) spatial coverage required for gridded, alphanumeric and graphical information; 

c) information flow. In the flow diagram provided in Figure 5 (Section 3.1.2) it is not 
clear whether the three channels to provide information to aircraft pilots are 
complementing each other, providing back-up to each other, or corresponding to 
three possible options; and 

d) organization of centres that provide space weather information in terms of the 
number of centres and their relationships to each other. The document mentions in 
several instances the NOAA Space Weather Prediction Center (SWPC), the 
Australian Ionospheric Prediction Service (IPS) and the ISES Regional Warning 
Centres (RWC) as future information providers. SWPC, IPS and the other ISES 
RWC are likely to play a key role in the future service. However, the issue of how 
space weather centres are organized and coordinated is not directly addressed. This 
discussion would logically be included in Section 4: Proposed Concept. In 
accordance with the principle of a “solution-independent” (Section 5) it is suggested 
that emphasis be placed on the criteria that the organizations shall satisfy, e.g. 
efficiency, robustness, and appropriate use of capabilities in the required areas of 
expertise, and the anticipated needs for global coordination. 

2.4 Global coordination and interaction with ICAO 

2.4.1 The ISES RWC are today the organizations providing space weather services, and it is 
anticipated that most of the space weather information providers under WMO coordination will be ISES 
members. (As a matter of fact, most of the ISES RWC are participating today in the WMO ICTSW). 
However, the future space weather services promoted by the ConOps for Space Weather Information will 
imply a transition towards more operational, globally standardized services satisfying internationally 
agreed regulations. The respective roles of ISES, a scientific non-governmental organization, and WMO, 
should be further considered to support this global coordination and the interaction with ICAO, especially 
in the perspective of integration with meteorological information. The possibility is being explored by 
WMO/ICTSW and ISES to formalize their relationship, e.g. within the existing Working Arrangements 
between WMO and the International Council of Science (ICSU), which is the non-governmental scientific 
organization, parent of ISES. Such a formalization should eventually clarify the respective roles of ISES 
and WMO vis-a-vis ICAO. 

2.5 Description of the current capabilities 

2.5.1 Although the description of current capabilities serves mainly as background information, 
it should communicate a balanced view of the situation. For example, the description of observations in 
Section 2.1.1 does not describe ground-based observation, and is mainly focused on certain key space-
based observations; which is reinforced in Section 3.1.2. The components of space weather information 
described in Section 2: Observations, Analysis, and Forecasts, are appropriate; however, these categories 
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do not appear to be adequately described. In addition, climatology identified in Section 1.4 as one of the 
information types is not covered in Section 2. 

2.5.2 The description of current infrastructure (Section 2.2) is limited to two services, SWPC 
and IPS. While these are useful examples, it does not give a sense of the capabilities that are either 
available or emerging globally. For instance, given the emphasis on cross-polar route protection, the role 
of high-latitude countries for ionospheric monitoring over polar regions could be mentioned. The ConOps 
for Space Weather Information should give a more balanced description of the current service 
capabilities, rather than just a high-level description of ISES and detailed descriptions of two centres. 

2.6 Editorial aspects 

2.6.1 Without entering into details in the present working paper, it is recommended to perform 
a careful editorial check to improve the readability and facilitate acceptance of the document, including its 
annexes. Particular attention should be given to ensuring strict consistency between the headings and the 
contents of each section. 

3. CONCLUSIONS 

3.1 In view of the importance of this ConOps for Space Weather Information for 
understanding the needs and preparing the development and implementation of space weather services, it 
is suggested that an ad-hoc group be formed to review further and modify the document along the lines 
indicated above. The ICTSW is ready to work with IAVWOPSG in an ad-hoc group in order to help in 
this effort. 

4. ACTION BY THE IAVWOPSG 

4.1 The IAVWOPSG is invited to: 

a) note the information in this working paper; and  

b) decide on a draft conclusion for the group’s consideration. 
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