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1. Introduction 

 

1.1 Australia Working Paper 48 presented to the Sixteenth Meeting of CNS/MET Sub 

Group of APANPIRG described in detail, the concept of Space Weather and its impact on aviation.  

Based on the recommendation made by Australia, CNS/MET Sub Group of APANPIRG adopted a 

draft Decision for the consideration of APANPIRG and APANPIRG adopted a Decision asking CNS 

and MET Sub Groups to review the impact of space weather in their areas and report to APANPIRG.  

This paper very briefly discusses space weather impact on aeronautical Communication and 

Navigation services and recommends that further study on the subject may be carried out by 

Ionospheric Studies Task Force (ISTF) 

 

2. Discussion 
 

2.1 Space Weather has been defined in the draft “Concept of Operations (ConOps) for 

International Space Weather Information in Support of Aviation” as follows: 

 

“Conditions on the sun and in the solar wind, magnetosphere, ionosphere, and 

thermosphere that can influence the performance and reliability of space-borne and 

ground-based technological systems and can endanger human life or health of 

aviation flight crews and passengers :(WMO Space Programme SP-5, the Potential 

Role of WMO in Space Weather, April 2008)” 
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SUMMARY 

 
APANPIRG/23 adopted a Decision inviting CNS and MET Sub 

Groups to review the impact of Space Weather on their areas 

and present a report to its next meeting.  This paper reviews the 

impact of Space Weather on aeronautical Communication and 

Navigation Services and proposes a Decision supporting further 

study on the subject by ISTF. 
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2.2 Space Weather events impact aviation operations by degrading the performance of 

Communication, Navigation and Surveillance services and solar radiations can be detrimental to the 

health of crews and passengers.  Communication and Navigation satellites can be disabled by 

significant solar events and more commonly, in the Polar Regions; space weather conditions can 

blackout high frequency and satellite communications and satellite navigation services for periods of 

time from minutes to several hours.   

 

2.3  Based on the presentations made by Australia, following draft Decision was 

developed by the CNS/MET Sub Group of APANPIRG in its Sixteenth Meeting: 

  

Draft Decision 16/39 – Aspect of Space Weather 

 

That, CNS and MET Sub Groups propose a strategy to engage APANPIRG and its 

contributory bodies in addressing all aspects of space weather in a regional context. 

 

After discussing the recommendation made by the CNS/MET Sub Group, APANPIRG adopted 

following Decision in its Twenty Third Meeting. 

  

 Decision 23/48 – Aspects of Space Weather 

 

That, CNS and MET SGs review the impact of space weather in the CNS MET area 

and report to APANPIRG   

 

2.4 ICAO Concept of Operations (ConOps) International Space Weather Information in 

Support of Aviation document (Version 1, June 2011) describes impact of Space Weather on 

aeronautical communications and navigation as follows: 

 

Communications:   all communications with aircraft en route poleward of 82 degree 

latitude can be lost during a disruptive space weather event.  As flight paths venture 

to the poleward side of the 80
th
 parallel, they lose their communication link with the 

geosynchronous communication satellites due to the earth’s curvature, and 

conventional HF radio communication must be employed.  Solar storms can render 

HF communications inoperable for periods of minutes to hours over several days 

during disruptions in the ionosphere’s electron density to the point of becoming 

unable to bounce radio signals back to the aircraft.  These disruptions are driven by 

the size and location of the disturbance on the sun that triggers these events.  There 

are polar orbiting satellites available to partially fill this communication gap, but to 

date most airlines are not equipped to take advantage of this capability.  

 

Navigation: Satellite-based navigation, though most affected near the poles and the 

equator, can also be impacted at middle latitude.  Such space weather activity has 

impacted the Federal Aviation Administration’s (FAA) Wide Area Augmentation 

System (WAAS) and degraded its capability to a threshold exceeding its vertical 

guidance approach protection limit for time period of many hours to more than half a 

day. Satellite based navigation is a key element in performance based navigation as 

part of the global Air Traffic Management concept.  The implementation planned for 

US Next Generation Air Transportation System (NextGen) and Europe’s Single 

European Sky Air Traffic Management Research (SESAR) is in support of the global 

ATM.  Thus the need to monitor and predict Space Weather is more important than 

ever.  
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2.5 International Space Environment Services (ISES) is currently the primary 

international agency responsible for space weather services.  The suite of space weather products and 

services provided by IES will be accessible to all domestic and international airline communities 

through 13 Regional Warning Centers (RWC).  Global harmonization of space weather information is 

required to facilitate uniform interpretation of the effects and development of procedures that will 

support seamless operations and mitigate cost to the airlines.  It has been recommended that 

international aviation community should have a standardized format for information and impact 

scenarios and adopt one of the international standards for example the National Oceanic and 

Atmospheric (NOAA) Space Weather Scales of USA.  These scales list the intensity and frequency of 

occurrences for radio blackouts, solar radiation, and geomagnetic storms.  US Space Weather 

Prediction Center (SWPC) uses these scales to categorize the severity of impact.   

 

2.6 Space Weather and its effect on aeronautical navigation came up for discussion in the 

Navigation Systems Panel (NSP) Working Group of the Whole meeting held in 2012.  NSP noted that 

the work for the Development of Operational Requirements for Space Weather prepared by the ICAO 

Meteorology section was on-going to derive operational requirements for the provision of space 

weather related services for international civil aviation.  In addition to its principle function for 

overseeing the operation and the development of the international airways volcano watch (IAVW), the 

IAVW Operations Group (IAVWOPSG) is also overseeing the development of operational 

requirements for space weather products intended for international air navigation flight planning 

purposes and proposed for inclusion in Amendment 77 of Annex 3 – Meteorological Service for 

International Air Navigation (intended applicability November 2016). Guidelines/guidance to support 

potential future provisions on space weather is also under development. A draft concept of operations 

for the provision of space weather information in support of international air navigation is intended to 

be finalized in time for the proposed MET Divisional Meeting (July 2014). 

 

2.6.1 The study conducted by the International Airways Volcano Watch Operations Group 

(IAVWOPSG) and has resulted in the preparation of the following documents: 

 

a) Draft Operational Requirements 

b) Draft guidance material’ and 

c) Roll-out plan/milestones for a space weather service 

 

2.6.2 A State Letter was sent in January, 2012 circulating the above documents and 

requesting comments from the States on them by 1 July 2012.  During discussions in NSP, it was 

indicated that the Panel would like to be involved in the preparation of such requirements in order to 

ensure the information distributed to the operational community on space weather in the future 

reflects the expected impact on navigation services.  Information on Space Weather studies was also 

presented to the Ionospheric Studies Task Force (ISTF) and the Task Force agreed that space weather 

was very closely relevant to the activities of the Task Force.   

 

2.7 In Asia/Pacific Region, Ionospheric Prediction Service (IPS), a service of the 

Australian Department of Industry, Science and Resource has been producing Air Route HF 

prediction charts based on real-time and forecast ionospheric models for many years.  This also 

includes auroral activity using Polar Orbiting Environmental Satellite (POES) data but this can be 

modified perhaps to use Geostationary Operational Environmental Satellite (GOES) data in Solar 

Energetic Particles (SEP) events.  In recent years, IPS has been working in consultation with the 

Australian aviation industry on the impacts of space weather on GNSS systems.  The team has also 

investigated the impacts of space weather on Ground Based Augmentation System (GBAS) and 

possibility of tolerance levels being exceeded during large geomagnetic storms.   
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2.8 Japan informed the ISTF meeting about NICT activities in the field of space weather 

and its influence on radio propagation.  Electronic Navigation Research Institute (ENRI) and National 

Institute of Information and Communication Technology (NICT) (both from Japan) are also 

conducting extensive study on Space Weather effect on GNSS performance.  It was observed that IPS 

(Australia), ENRI and NICT (both from Japan) are actively participating in the Ionospheric Studies 

Task Force activities and are making regular contributions towards the objectives of the Task Force.  

In addition, it was also observed that the subject Ionospheric Studies forms a part of the broader study 

on space weather and hence following Decision is proposed for the modification of the Terms of 

Reference of the ISTF to include Space Weather studies particularly with reference to its effects on 

aeronautical communication and navigation.   

  

 Decision 17/xx – Space Weather Studies 

 

That, the Terms of Reference of Ionospheric Studies Task Force be modified to 

include Space Weather studies particularly with reference to its effects on 

aeronautical Communication and Navigation. 

 

3. Action Required from the Meeting 
 

3.1 The meeting is invited to note the status of Space Weather related studies and their 

relevance to aeronautical communication and navigation services. The meeting is also invited to 

consider Decision proposed in paragraph 2.8 for adoption. 

 

 

_ _ _ _ _ _ _ _ _ _ _ _  


