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What	  is	  opera'onal?	  

• 24/7/365	  staffing	  of	  forecas'ng	  office	  
• Observing,	  processing	  and	  dissemina'on	  systems	  	  
≥99%	  reliability	  	  

• Key	  web	  products	  ≥99.5%	  reliability,	  others	  ≥97.5%	  
• Redundant	  power,	  cooling	  and	  networking	  at	  all	  
facili'es	  

• Con'ngency	  plans	  for	  outages	  of	  all	  forecast-‐cri'cal	  
system	  elements	  

• Alternate	  processing	  sites,	  backup	  instruments	  for	  
observa'ons	  and	  backup	  computers	  for	  model	  runs,	  etc.	  
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Research to operations: 
Basic Science 
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Research to operations: 
Importing and quality control 
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Research to operations: 
Verification 
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Research to operations: 
Porting 
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Research to operations: 
Forecasting 
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What’s missing? 
   
 

Opinions	  from:	  

Scien'sts	  
Forecasters	  

Programme	  managers	  
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What’s missing? 
Sun 

• What	  ARs	  will	  
be	  erup've?	  
CME	  
predic'on.	  

• Intensity	  of	  
erup'on.	  
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What’s missing? 
Heliosphere 

• CME	  propaga'on	  
• SEP	  propaga'on	  

• Bz	  predic'on	  
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What’s missing? 
Heliosphere 

• Impact	  on	  other	  
spacecraZ	  in	  
solar	  system	  
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What’s missing? 
Earth 

• How	  strong	  will	  
a	  storm	  be?	  

• LEO,	  MEO,	  GEO	  
impacts	  

• Ionospheric	  
scin'lla'on	  

• Avia'on	  
radia'on	  levels	  

• GICs	  
sophie.murray@metoffice.gov.uk	  



What’s missing? 
Coupled system? 

• Ac've	  region	  
tracking	  

• Flare	  predic'on	  
• CME	  
observa'ons	  

• Coronal	  magne'c	  
field	  modelling	  

• Coronal	  hole	  
iden'fica'on	  

• Filament	  
iden'fica'on	  

• CME	  propaga'on	  
modelling	  

• Solar	  wind	  persistence	  
benchmarking	  

• SEP	  modelling	  

• Electron	  fluence	  
modelling	  

• Radia'on	  belt	  
predic'on	  

• Inner/outer	  
magnetosphere	  

• Ionosphere	  
monitoring	  

• Thermosphere	  
modelling	  

• Lower	  
atmosphere	  

• Lithosphere	  

• E	  field	  
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How do we do this? 
Observations 

Operational 
missions: 
•  Robust real-

time 
observations 
at variety of 
locations 

•  Better 
forewarning 
of events 

•  Data 
assimilation 
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Space weather 
forecasting is where 
terrestrial weather 
forecasting was 20 
years ago… 
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