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Background
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Impact scales
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Scale Descriptor 

Power systems: Localised voltage control and protective system problems 
may occur leading to potential for localised loss of power. Transformers may 
experience damage.  

Power systems:widespread voltage control problems and protective system 
problems can occur, some grid systems may experience complete collapse or 
blackouts. Transformers may experience damage.

Spacecraft operations: may experience extensive surface charging, drag may 
increase on low-Earth-orbit satellites, problems with orientation, 
uplink/downlink and tracking satellites. 

Spacecraft operations: may experience extensive surface charging, problems 
with orientation, uplink/downlink and tracking satellites. 

Other systems:  HF (high frequency) radio communication may be impossible 
in many areas for one to two days, GNSS(GPS) satellite navigation may be 
degraded for days with possible effects on infrastructure reliant on GNSS 
(GPS) for positioning or timing, low-frequency radio navigation can be out for 
hours, and aurora may be seen across the whole of the UK. 

Other systems: pipeline currents can reach hundreds of amps, HF (high 
frequency) radio propagation may be impossible in many areas for one to two 
days, satellite navigation may be degraded for days, low-frequency radio 
navigation can be out for hours, and aurora has been seen as low as Florida 
and southern Texas (typically 40° geomagnetic lat.)**. 

Power systems: No significant impact on UK power grid likely. Power systems: possible widespread voltage control problems and some 
protective systems will mistakenly trip out key assets from the grid.

Spacecraft operations: may experience surface charging and tracking 
problems, drag may increase on low-Earth-orbit satellites,  corrections may be 
needed for orientation problems.

Spacecraft operations: may experience surface charging and tracking 
problems, corrections may be needed for orientation problems.

Other systems:  HF radio propagation sporadic, GNSS(GPS) satellite 
navigation degraded for hours, low-frequency radio navigation disrupted, and 
aurora may be seen across the whole of the UK. 

Other systems: induced pipeline currents affect preventive measures, HF 
radio propagation sporadic, satellite navigation degraded for hours, low-
frequency radio navigation disrupted, and aurora has been seen as low as 
Alabama and northern California (typically 45° geomagnetic lat.)**. 

G 4 Severe 

Duration of event will influence severity of effects 

UK Effect Category US and Global Effect 

Geomagnetic Storms
G 5 Extreme 



• Review alert levels for geomagnetic storms
• Not enough resolution at the extreme levels that cause concern for 

power transmission operator National Grid
• Present impact scales considered too biased towards low strength levels
• Important that scales are relevant to local/regional requirements

• Web service experiencing growing interest in space 
weather

• UK Government requires consistent space wx messaging
• Aspiration to develop consistent communication globally
• To this end, national and international collaboration and cooperation with 

other meteorological services, research and academic institutes, 
emergency responders, user groups

User Communication
Need to ensure forecasts are relevant to users
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Planning & Preparation for 
Space weather Events

• Vital to develop procedures to respond to space weather events
• Ensure everyone knows who is doing what!

• Multiple exercises held to simulate space weather events and 
stress test response by all stakeholders

• Scientific Advisory  Group for Emergencies (SAGE)
– Chaired by Government Chief Scientific Advisor, Sir Mark Walport

• International rail workshop, London Sept 2015

• National Grid; UK power transmission network operator

• Satellite operators
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UK Government Developments

• UK National Risk Register Review
• Bi-annual review of national risk register underway
• No change in severity or likelihood of space weather event anticipated

• Socio-economic Analyses
• Multiple socio-economic exercises being undertaken:

• International Partnership Space Programme (IPSP) led by Met Office
• ESA tender issued Dec ‘15
• UK University
• USA - National Space Weather Action Plan

• End of 2016, several analyses available; different scopes and approaches

• Strategic Defence and Security Review (SDSR)
• High level policy document – review carried out every five years
• First time that space weather included as threat to UK defence and security 
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• L5 Mission
• Government support at ministerial level
• Needs socio-economic justification to progress further
• IPSP analysis includes business case for L5 mission
• Inclusion of space weather in SDSR provides further support

• Met Office Services Stakeholders Group
• Annual survey in progress
• Gathers feedback on Met Office services to all parts of UK government

UK Government Developments
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Themes

• Growing awareness

• Consistent messaging

• Event response planning

• Socio-economic underpinning

• Developing forecast capability
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Peter.thorn@metoffice.gov.uk

Phone: +44 (0) 7867 836 101
© Crown copyright   Met Office

Thank you.

Any questions?



Services
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