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Only you can save 
planet Earth! 

Improving the space 
weather forecast with 
Solar Stormwatch

With thanks to Luke Barnard, Kim Tucker-Hood, 
Amy Skelt and to all the Stormwatchers



Solar wind and solar storms observed by SOHO



Earth-directed solar storms observed from 
near the Earth appear as diffuse ‘halos’



The effects of Space Weather at Earth – a handy (if confusing!) summary





Introducing STEREO
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THE combined field of view of the HI cameras

Earth and Sun not to scale!







The ecliptic lies 
approximately along the 
central line of the HI 
images. 

Tracking the rate at 
which the CME expands 
along this line generates 
a ‘J-map’.

The gradient is a function 
of speed and direction of 
the CME
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Apparent acceleration at large 
elongations – the ‘Fixed Phi’ 
approximation
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    (Sheeley et al., JGR,1999)

Assuming the solar storm propagates radially (φ constant) and at a constant speed;
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Obtaining speeds and direction of CMEs in HI
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Obtaining speeds and direction of solar storms in HI
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Event 123

Launch date 2007-07-11
Launch time 12:47 UT

Speed: 301 kms-1

Angle from Earth -34o

Predicted arrival at 1 AU
2007-07-17 at 09:09 UT
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What the Stormwatchers get to see (in real time)What the scientists get to work with (several days after)

The challenge of forecasting: 
Science data versus real-time data



How do we know when the storm has reached Earth?



Several equally possible storms
One strong candidate amongst a few
Only one strong candidate

[Predicted – Observed] arrival time (hours) 
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Several equally possible storms
One strong candidate amongst a few
Only one strong candidate

[Predicted – Observed] arrival time (hours)
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Solar Stormwatch volunteers have enabled us to make genuine 
real-time predictions of space weather events at Earth

By comparing these with in-situ spacecaft data near Earth we can 
assess the accuracy of our predictions of solar wind speed and 
arrival times

The Stormwatch results have enabled us to investigate ways of 
improving the ‘space weather forecast’ by using genuine real-time 
predictions made without the benefit of hindsight

By far the greatest motivation for volunteers is that they are 
contributing to genuine science problems

Over 16,000 volunteers (1/3 UK, 1/3 USA) have contributed to five 
scientific papers so far…


