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What sparked the UK’s interest? 
• 2011 Space weather became a medium high risk on 

the UK NRR 

• Vulnerability increasing with technology 

• Extreme events don’t necessarily cluster around 
solar max 

• Royal Academy of Engineering report  



Identifying the risk 
• Extreme space weather – Carrington event 

• Electricity 

• ~13 transformers damaged in UK 

• 2 coastal nodes could experience disconnection 

• Satellites 
• ~10% experience temporary outages hours to days 
• Rapid ageing 

• GNSS – partial or complete loss 1-3 days 
• Loss of satcom & HF communications 

 

• Voltage instability  -  outages of few hours in 
urban areas 



Met Office Space Weather 
Operations Centre 
(MOSWOC) 

• Fully integrated within Met Office Operations 
Centre (24/7/365 since April 2014) 

• National capability supporting; 
Government, military & critical sectors 

• 14 forecasters (1 dedicated) 



Impact scales 

© Crown 
   

  

 
    

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    
i   

Duration of event will influence severity of effects 

UK Effect Category US and Global Effect  
 

Geomagnetic Storms
K  

G 5 Extreme   
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No. 10  

Cabinet Office 

BIS 

DECC 
(Power) 

National Grid 

Ofgem 

DfT 
(Transport) 

CAA 

NATS Network Rail 

ATOC 

Other modes of 
transport  

UKSA 
(Satellites) 

DH 
(Heath) 

PHE 

FCO 

Overseas posts 
(liaise overseas 

Devolved 
Administrations 

Responders in 
Scotland, Wales  

& N. Ireland 

DCLG 

LRFs 

Go Science 

Met office  

‘Owns’ NRA 
space 
weather  risk. 
Monitors  
space 
weather and 
provides 
forecasts and 
alerts to 
departments, 
agencies and 
industry 
bodies that 
have signed 
up for them. 
Met Office 
would be in 
regular 
contact with 
CCS, SAGE, 
BIS and 
others. Leads 
on comms 
pre-event 

BIS- Depart. Business, Innovation & Skills 
DECC- Depart. Energy & Climate Change 
DfT- Depart. Transport 
UKSA- UK Space Agency 
DAs- Devolved Administrations 
DCLG- Depart. Communities and Local Government   

FCO- Foreign and Commonwealth Office  
OFGEM- Office of Gas & Electricity Markets 
CAA- Civil Aviation Authority  
ATOC- Association of Train Operating Companies 
NATS- National Air Traffic Services 
UKSA- UK Space Agency 
 
 

DH- Depart. Health 
PHE- Public Health England 
LRFs- Local Resilience Forums 
Posts- Overseas Diplomatic Posts 
COBR- Cabinet Office Briefing Room 
SAGE- Scientific Advisory Group for Emergencies  

Assess national risks 
and co-ordinate 
central response 

Co-ordinate Government 
severe space weather 
work (March 2015) 

Co-ordinate scientific 
advice to central 
Government 

SCGs 

 
STAC

s 

  
COB
R 

SAGE 

UK SPACE WEATHER – THE BIG PICTURE 

Departments 
responsible 
for own 
sectors 

SCGs- Strategic Coordination Groups  
STACs- Scientific & Technical Advice 
Cells 
Scientific Community- British Geological  
Society , Science & Technology Facilities  
Council etc. 

Industry 
and 
operators 
and 
responders 

Scientific 
community  

Prime Minister 
Met Office 

COBR 

SAGE 



Understand requirements 
through exercises 



Complete the evidence chain 

Socio- 
economics 

Study due for 
completion 
June 2016 



Carrington mission to L5 



Thank you 
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