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Space Weather Effects 
Intended age range:  KS4 
 

Science curriculum links 
Main content links: speed and acceleration, energy, communications 
‘How Science Works’ /science skills aspects: risk, impact of developments in science and technology, 
data analysis, measurements, accuracy and precision, sources of error  

 
Outline of student activity 1: Space weather effects on a solar telescope  
(This activity is adapted from ‘Data corruption by high energy particles’, one of the ‘Solar Maths‘ 
activities listed below (Numbers and Operations, problem 8) developed by Dr Sten Odenwald). 
 
This first activity is about data corruption caused by high-energy particles from solar flares hitting the 
sensing equipment of a solar telescope, SoHO.  Students could also watch the ‘snowstorm’ effect of 
the particles arriving at the SoHO spacecraft on the video sequence on the Sun|trek webpage ‘What 
is space weather?’ in the ‘Sun-Earth connection’ adventure, at http://www.suntrek.org/sun-earth-
connection/what-is-space-weather/what-is-space-weather.shtml. Solar flares are huge explosions on 
the Sun that happen when there are dramatic changes in the magnetic field. The energy released by 
these changes in the magnetic field causes an increase in temperature at this part of the Sun to in 
excess of 10 million degrees Celsius, and a surge of very high-energy particles and Coronal Mass 
Ejections (CMEs) with speeds of several hundred km/s. 
 
Note: SoHO is in a different orbit to most other satellites.  It is not in orbit around the Earth, but 
orbits the Sun, at a distance from the Earth of 1/100th of the way between the Earth and the Sun.  
 
Sample answers to questions for SA1 
 

1. The image from EIT (EUV Imaging Telescope on the SoHO satellite) shows a time of 10:24 or 
10 hours and 24 minutes Universal Time in the bottom left hand corner. Images are taken at 
set intervals, so this is the closest time to when the solar flare occurred. The solar flare shows 
very bright emission, with a horizontal streak where the detectors have been saturated and 
bled along the row.  

2. The top sequence shows no ‘snow’ at 10:30 UT, but that the ‘snow began to fall’ at 10:54 UT. 
The second sequence shows that some snow is present on the first image at 10:42 UT. The 
snowfall is much heavier in the later images. We take 10:42 UT as the time when the first 
particles started to arrive at the SoHO spacecraft. 

3. The elapsed time between the sighting of the flare by EIT (10:24 UT) and the beginning of the 
snow seen by LASCO (10:42 UT) is 10:42 UT – 10:24 UT = 18 minutes. The speed of the 
particles was about 148 million km/18 minutes or 8.2 million km/minute. 

4. Converting 8.2 million km/minute into km/sec we get 137,000 km/sec. Comparing this to the 
speed of light we see that the particles traveled at (137,000/300,000) x 100% = 46% the 
speed of light! 

5. There is not much warning for satellites, as particles can arrive less than half an hour after 
the solar flare. 

 
  

http://www.suntrek.org/sun-earth-connection/what-is-space-weather/what-is-space-weather.shtml
http://www.suntrek.org/sun-earth-connection/what-is-space-weather/what-is-space-weather.shtml
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Outline of student activity 2: Space weather and dodgy data 
 
This activity is about how satellite data can be affected by solar storms, in particular the effects on 
GPS data caused by changes in the ionosphere. Questions 1-5 are intended to encourage exploration 
of the two images and discussion about accuracy and precision in a new context. To answer question 
6 correctly, students need to realise that changes in the density of the atmosphere affect by how 
much electromagnetic waves are refracted. To help students understand how this might affect 
information from the GPS satellites, you might remind them how difficult it is to judge distances 
underwater when you are looking from above the surface from the side of a pool. 

 
 
 
 

Teachers’ notes: background information 
NOTE: students may be more familiar with space weather effects such as the aurora borealis. The 
two activities are about effects on satellites, rather than effects on the Earth, but the adventures on 
the Sun|trek website also include information and resources related to effects on the Earth. 
 
Key terms 
corona  plasma  ion /ionisation   sunspots 
Coronal Mass Ejection (CME)  flare (solar) solar explosion  solar wind 
magnetosphere  solar cycle space weather  
 
You can find explanations of these terms in the Sun|trek Factary at  
http://www.suntrek.org/factary/factary.shtml  
 

Links to Sun|trek website pages 
 
Sun|trek adventure: Sun-Earth Connection  
http://www.suntrek.org/sun-earth-connection/sun-earth-connection.shtml  
The adventure includes short video and animation clips and still images such as aurorae, power 
cables overloading, and what happens when high-energy particles from a CME hit a solar telescope. 
You can also access these files from the Sun|trek Gallery, at 
http://www.suntrek.org/gallery/gallery.shtml  
 
The Sun|trek website has two related activities suitable for KS3 (‘Space storms’ and ‘Spotting 
magnetic storms’) on the School Projects page: follow the Sun-Earth link 
http://www.suntrek.org/classroom-projects/Sun-Earth.shtml. 
For older students, there is also more information on making and using magnetometers on 
the Sun|trek website http://www.suntrek.org/sun-earth-connection/ringing-magnetospheric-
bell/make-your-own-magnetometer.shtml and also on the AuroraWatch UK website, 
http://aurorawatch.lancs.ac.uk/ at http://aurorawatch.lancs.ac.uk/detectors/results. 
 
Further information can be found about solar space observations from SDO, solar flares and the 
aurora on the iSuntrek website: 
http://www.suntrek.org/blog/solar-dynamics-observatory-sdo   
http://www.suntrek.org/blog/the-sun-gets-active-with-x-class-solar-flares  
http://www.suntrek.org/blog/the-northern-lights-aurorae-borealis  
 

http://www.suntrek.org/factary/factary.shtml
http://www.suntrek.org/sun-earth-connection/sun-earth-connection.shtml
http://www.suntrek.org/gallery/gallery.shtml
http://www.suntrek.org/classroom-projects/Sun-Earth.shtml
http://www.suntrek.org/sun-earth-connection/ringing-magnetospheric-bell/make-your-own-magnetometer.shtml
http://www.suntrek.org/sun-earth-connection/ringing-magnetospheric-bell/make-your-own-magnetometer.shtml
http://aurorawatch.lancs.ac.uk/
http://aurorawatch.lancs.ac.uk/detectors/results
http://www.suntrek.org/blog/solar-dynamics-observatory-sdo
http://www.suntrek.org/blog/the-sun-gets-active-with-x-class-solar-flares
http://www.suntrek.org/blog/the-northern-lights-aurorae-borealis
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You can find a poster at: http://www.suntrek.org/images/Surviving-near-our-Sun-poster.jpg   
 

Other useful activities and resources from external sites (i.e. not Sun|trek): 
 
From the Stanford Solar Center http://solar-center.stanford.edu/teachers/  
Solar maths http://solar-center.stanford.edu/solar-math/  
In ‘Number’ section:  
8 Data corruption by high energy particles;  
16 Solar storm timeline;  
In ‘Data analysis’ section:  
6 Solar flares, CMEs and aurorae;  
8 Do fast CMEs produce intense SPEs?  
15 Magnetic storms 1;  
In ‘Problem solving’ section: 
 2 Solar storm timeline;  
3 Solar storms and airline travel (risks);  
4 Solar storms in the news. (This uses archived sources and asks students to evaluate the credibility 
of different sources and to compare different historical explanations of aurorae.) 
 
NOAA Space Weather Prediction Center http://www.swpc.noaa.gov/Education/index.html  
Follow the Materials for the classroom link, ‘Teaching space weather’ on this page or go to 
http://www.swpc.noaa.gov/info/School.html. There is a PowerPoint presentation and accompanying 
teacher notes. 
NOAA Solar Events http://www.oar.noaa.gov/k12/html/solarevents2.html  
Includes Student activity book http://www.oar.noaa.gov/k12/pdfs/solsall.pdf 
Solar events activity key 
http://www.oar.noaa.gov/k12/pdfs/solkey.pdf  
Effects of the Sun on our planet  
http://solar-center.stanford.edu/webcast/wcpdf/sunonearth9-12.pdf  
The activity on the effects on radio reception might be useful as an extension activity for older 
students. 
 
US grades and the equivalent UK Year group and age  
5th grade is age 11 years (UK Y6) 
6th to 10th grades are equivalent to ages 12 to 16 years (UK Y7 to 11) 
11th and 12th grades are equivalent to ages 17 and 18 (UK Y12 and Y13)  
US grade plus 1 = UK Year 
US grade plus 6 = age in years 
 
 

http://solar-center.stanford.edu/teachers/
http://solar-center.stanford.edu/solar-math/
http://www.swpc.noaa.gov/Education/index.html
http://www.swpc.noaa.gov/info/School.html
http://www.oar.noaa.gov/k12/html/solarevents2.html
http://www.oar.noaa.gov/k12/pdfs/solkey.pdf
http://solar-center.stanford.edu/webcast/wcpdf/sunonearth9-12.pdf

