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Background 

• Severe space weather recognised on UK 
National Risk Register in 2011 

• Remains Medium-high risk 
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Met Office Space Weather 
Operations Centre 
(MOSWOC) 

• Fully integrated within Met Office Operations Centre 

• National capability supporting; 

Government, military & critical sectors 

• 14 forecasters, 6 R2O  

• 3 Programme team, 10 IT developers 
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‘Expert’ forecast 
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Key Challenges 

• CME arrival accuracy 

• Initial forecast 

• Forecast update 

•  Bz prediction or early measurement (sub-L1) 

• Early identification of ‘concerning’ active region 

• Radiation environment at aviation altitude 

• SEP prediction 

• Regional geomagnetic storm prediction 

• Operationally reliable data & models 
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What is operational 

• Operational standards 

• 24/7/365 staffing of forecasting office. 

• 99+% reliability of observing, processing & 
dissemination systems  

Key web products ≥99.5% others ≥97.5% 

• Redundant power, cooling & networking at all 
facilities. 

• Contingency plans for outages of all forecast-critical 
system elements: e.g. alternate processing sites, 
backup instruments for observations and backup 
computers for model runs, etc…  
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Operational MOSWOC 

• All data & models mirrored across 2 computer 
halls (run models & systems in-house) 

• 2 forecasters on duty (1 dedicated) 

• BC laptop, relocate within building or outside 

• Use data products etc from SWPC 

• Current issues 

• Dependent on SWPC IT infrastructure 

Need multiple data centres 

• Dependent on non-operational observing systems 
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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  
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UK SPACE WEATHER – THE BIG PICTURE 
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What is the ‘job’? 
following CME launch 

• Is it Earth directed – is it fast? 

• NOAA CAT & NASA CME tool 

• Modelled arrival time ∆Vsw, ∆ Dsw 

• Assume substantial–ve Bz component 

• Issue Watch 

• ?? 

• In-situ Ace data ∆Vsw, ∆ Dsw, Bz 

• Issue warnings 
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• ASAP 

• +2-4 hrs 

• +4-8 hrs 

 

 

 

• -18 to 40 min 

Is this where HI fits? 

What is the minimum no. of HI frames required? 



Initial CME forecast 

• During ‘STEREO age’ CME accuracy ±7 hrs 

• Without STEREO ±12 hrs ? 

 

• Improved CME parameterisation 

• Coronagraph head-on & side-on views  

• Improved background heliospheric field 

• Improved inner boundary 

• Magnetic structures towards the  east limb 
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Data assimilation primer 
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ENLIL assimilation plans 

• Developing in conjunction 
with University of Reading 

• Starting with in situ data 
(plasma, magnetic field) 

• Other observations may be 
useful later 

•  e.g. HI data – increments 
more complex – 3D from 2D –  
yet coverage better – less of a 
point measurement 

• Will be doing this with STEREO 
data; proof of concept for L5 

 

Persist source increment to  

T0 + ΔT2  better solar wind 

forecasts at earth; better also 

between sun & earth  more 

accurate CME arrival times 
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Heliospheric imagers 
Pruning a CME ensemble forecast? 

• Generate synthetic Jmaps for each member 

 

Lugaz 2009, 

Rollett 2013 

• Compare actual & model Jmaps (auto or manual) 

• Reject model members disagreeing with obs 

• More realistic ensemble spread 

• Intermediate step 

• Forecaster apply bias correction to ENLIL run 

subjectively 

 



The ideal World? 
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Current reality 
10 Sept 2014 

• X1.6 17.45utc 

• No LASCO imagery until 23.00utc 

• SDO AIA imagery ‘suggested’ a CME 

• Type II radio burst 3,750kms-1!!! 

• 1st image 5 hours into a possible 18 
hour arrival CME! 

• What can we do without LASCO? 

• Currently no STEREO 

• Can Type II give a realistic speed? 



Comparing IPS & ENLIL 
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Thank you 
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