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Space weather and dodgy data 
 

‘Space weather’ effects are caused by types of solar activity known as solar flares and Coronal 
Mass Ejections (CMEs), which produce sudden bursts of very fast-moving charged particles. 
These high energy bursts cause problems for communications systems in several ways: 

 
High energy particles directly affect the sensitive electronic equipment on satellites, corrupting 
data.  Disturbances to the atmosphere affect how radio waves are transmitted, refracted and 
reflected, disrupting radio communications; the slight expansion of the atmosphere can also 
mean that some satellites in lower orbits are slowed down enough to eventually fall out of orbit. 

 
In this activity, you will look at how space storms can affect data from GPS satellites.  
 
The effect of space weather on a GPS satellite  
 
GPS satellites are ‘global positioning’ satellites. They are what ‘satnav’ systems depend on.  
The two images below show the measurements of a location from a GPS receiver over a 24 hour 
period. You can see an interactive version on http://www.suntrek.org/sun-earth-
connection/what-is-space-weather/space-weather-affect/communicating-satellites.shtml  
  
The image on the left shows ‘raw‘ measurements, while the one on the right shows the same 
measurements after they have been corrected for the effect of variations in the ionosphere (a 
part of the Earth’s upper atmosphere). 
 
 

 
 
 
 
Image credits 
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Questions 
 
1. First, mark where the centre of each scatter seems to be on each of the images: this is the 

average of all the measurements. 
2. Is the average position the same for the two images? 
3. Which image shows the greatest range of values?  

 One way to decide might be to look at where the furthest point away from the average 
is for each image, then compare the distances. 

 Another method might be to draw a circle on each image that has the ‘average’ 
position as the centre and that looks ‘shaded in’ so it contains most of the points. Try 
to get the shading density as similar as possible for the two images. Which image gives 
the smaller circle?  

 Which method gives a better idea of “what the spread is like”? 
4. Now mark where you think the ‘true’ position is on each image, by finding the point where 

the longitude error and the latitude error are both 0 m.  
5. Does the ‘true’ position lie on the same point as the average position for each image? In 

which image are the two values closer? This image shows improved accuracy. 
6. Read the section on the Sun|trek website (www.suntrek.org) called  ‘What is space 

weather?’ in the Sun|trek adventure ‘Sun Earth connection’.  Explain how changes in the 
atmosphere between the ground and a satellite can sometimes make it difficult to get 
accurate GPS information. 

 

http://www.suntrek.org/

