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• Based at Met Office HQ Exeter

• One of only three 24x7 centres:

• MOSWOC, SWPC & 557th

• Only one outside USA

• In-house science & models 

MOSWOC - Introduction



The UK National Risk Register (NRR)

MOSWOC - Origins

• Eyja volcanic eruption 2010

• Review of UK natural hazards

• Space Weather added 2011

• 4th highest risk!

• Forecast capability needed

• Met Office made risk owner:

• 24 x 7 operations

• IT infrastructure

• Partnerships



MOSWOC - Evolution

Oct 2014

MOSWOC

official opening

Dec 2013

Funding secured 

(£4.6m from UK Govt.)

29 Apr 2014

MOSWOC 24x7; 

Daily forecasts begin

Feb 2013

RAE Report: 

• Impacts on UK

• Increase national 

understanding

• Justify investment 

in MOSWOC

Feb 2011

NOAA MoA to 

back up SWPC

Nov 2011

Forecaster 

training

at SWPC

Jan 2012

Initial customer 

engagement

Summer 2010

Met Office 

visit SWPC

2010 2011 2012 2013 2014
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MOSWOC - Capabilities



Key Product:

Twice-daily 4-day forecast

Midday and midnight UTC

Flares, geomagnetism, 
radiation storms, electrons

‘Technical’ and Plain 
Language versions

Online or PDF by email

MOSWOC – Services – Key Product



Satellite systems impact matrices:

• SATCOM (VHF to EHF)

• Terrestrial comms (VLF to EHF)

• GNSS/GPS

• Regional products

D-region
Absorption 
Prediction

HF comms

MOSWOC – Services – Impact Matrix



Forecasts for Mercury, 
Venus and Mars also

Enlil output direct to ESA

Assessment of accuracy

Jupiter next..?

Venus

Mars

MOSWOC – Enlil for other planets!



Watches – hours to days

Geomagnetic Storm  ≥ G3

Warnings – minutes to hours

Geomagnetic Storm  ≥ G3

Proton storms  ≥ S1

Integrated electron counts

Alerts - occurring

Geomagnetic Alerts  ≥ G1

Radio Blackout Alerts  ≥ R2

Proton Storms  ≥ S1

MOSWOC – Watches, Warnings and Alerts



Routine:

• Sunspot Region Summary and Flare probability forecast

• Kp forecasts: Daily 3-day, and rolling 24-hour

• Teleconferences

Ad hoc:

• Significant Event Briefings

• Exercise Support

• 24 x 7 telephone support

• Space Weather Training

MOSWOC – Other Services



Power
National Grid

EDF Energy

Scottish Power

Northern Powergrid

Government Partners
Business Energy and Industrial Strategy

Cabinet Office

UK Space Agency

Department for Transport

Ministry of Defence

Public Health England

Regional and devolved governments

Scientific Institutes
British Geological Survey (BGS)

British Antarctic Survey (BAS)

Swedish Meteorological and Hydrographical 

Institute (SMHI)

Finnish Meteorological Institute (FMI)

South Africa National Space Agency (SANSA)

European Space Agency (ESA)

Satellites
Airbus

SES

Avanti

Transport
National Air Traffic Services (NATS)

Civil Aviation Authority (CAA)

Maritime and Coastguard Agency

Telecommunications
British Telecom (BT)

Telefonica

OFCOM

Finance
Bank of England

Military
UK and Overseas

Emergency Services

MOSWOC - Customers



• Greatest concern: Widespread loss of electricity supply

• Urban areas – hours to days

• Remote areas – weeks to months / rolling cuts

• Loss of satellite comms and GNSS services:

• Transport – aviation, shipping, rail

• Financial transactions

• Emergency services / military

• Public reaction?

• Loss of GNSS alone would cost UK approx. £1bn per day

Potential Impacts on UK



• Common understanding

• Proportionate risk mitigation

• Collective response

• 5-year outlook

• Apply internationally

PREDICT UNDERSTAND PREPARE RESPOND

UK Space Weather Strategy



MOSWOC - Partnerships



Magnetosphere Model

IPS Driven 
Enlil

PREDICT UNDERSTAND PREPARE RESPOND

Training

UK Space Weather Strategy

L5 mission

MOSWOC – The Future



• Only 24x7 operational space weather forecasting outside of USA

• One of only 3 in the world

• From concept to full operations in 4 years

• Much capability in-house

• Utilise partnerships in UK and Internationally to develop science and operations

• Developing UK Space Weather Strategy

• Contribution towards UK, European and global preparedness for space weather

MOSWOC - Summary



Any Questions?

gareth.powell@metoffice.gov.uk

moswoc@metoffice.gov.uk

http:/www.metoffice.gov.uk/space-weather

@MetOfficeSpace
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