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Solar wind and solar storms observed by SOHO
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Earth-directed solar storms observed from
near the Earth appear as diffuse ‘halos’
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The effects of Space Weather at Earth — a handy (if confusing!) summary

Radiation Belt Particies
Galactic Cosmic Rays
Solar Cosmic Rays
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Introducing STEREO
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Heliospheric Imager
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THE combined field of view of the HI cameras

STEREO A/HI

2007-01-23 00:01

Earth and Sun not to scale!
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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



Apparent acceleration at large
elongations — the ‘Fixed Phi’
approximation

HI pixels

Elongation angle

a > Sun

H_~1AU Time

Assuming the solar storm propagates radially (¢ constant) and at a constant speed;

vtsin (o)
H. — vt cos (d) (Sheeley et al., JGR,1999)

a(t) = arctan {



Obtaining speeds and direction of CMEs in Hl
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Obtaining speeds and direction of solar storms in HI

(%)
v
)
S
o0
)
=
c
e,
)
O
o0
c
e,
L

University of
<> Reading



Elongation (degrees)
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Event 123

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

Speed: 301 kms™?
Angle from Earth -34°

Predicted arrival at 1 AU
2007-07-17 at 09:09 UT
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THE ROYAL OBSERVATORY GREENWICH PRESENTS - . | > ~ A

SOLAR
STORMWATCH

Solar scientists need you!

Help them spot explosions on the Sun and track them
across space to Earth. Your work will give astronauts
an early warning if dangerous solar radiation is headed
their way. And you could make a new scientific

discovery.

Watch our solar scientists explain why your Explore our interactive mission briefing to get up to Jo Echo Syan
contributions are vital, and find out what they're doing speed with solar science, zoom in on the STEREO
with your results behind the scenes. spacecraft and meet our science team. ]

.
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WATCH VIDEOS VISIT MISSION BRIEFING :
_ Member since: February 2009

The cool thing is, | am welcome,
allowed to ponder, be amazed and
explore not only a subject previously
inaccessible to me, butit has also
enabled me to respond and take a

new approach to my work as an Artist.

Achievements

&) Internet | Protected Mode: On




Trace it

J-MAP FROM HELIOSPHERIC IMAGERS 1 AND 2 MARKS

#r ADD GLIP TO FAVOURITES

YOUR ANSWER

Make sure you mark as much of the storm as you
can. Then press SEND ANSWERS. If you can't see
any feature that goes at least half way up the image
from the start point, press NOTHING TO SEE

HERE.
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Sun .
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Incoming
Trace it

J-MAP FROM HELIOSPHERIC IMAGERS 1 AND 2

RESET

W ADD CLIP TO FAVOURITES

YOUR ANSWER

Make sure you mark as much of the storm as you
can. Then press SEND ANSWERS. If you can't see
any feature near the right hand side of the image

press NOTHING TO SEE HERE
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Planet Hunting I
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Science Team
Sr. Member

Posts: 310
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Science Team
Sr. Member

Posts: 310
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"« Reply #384 on: June 07, 2013,
11:00:23 am »

This one should give Venus a nudge but misses us...

~ « Reply #385 on: June 13, 2013,
01:31:55 pm »

Do you know where your tin hats are? Probably a glancing blow...
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SOLAR
STORMWATCH
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= Time & Date: Solar storm expectad at Earth 10:00 14 June 2013 GMT
- Estimated speed: 540 kilometres per second
= Proximity to Earth: Glancing Blow

SPOT ANALY SIS

TRACEIT ANALYSIS

TRACK IT BACK ANALYSIS
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The challenge of forecasting:
Science data versus real-time data

/wﬁwﬂ

W hdh &b éhseigtaishswgdt henvgelt voitde & Gverad idayse) fter)



How do we know when the storm has reached Earth?
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[Predicted-Observed] solar wind speed (km/s)

@ Only one strong candidate
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[Predicted — Observed] arrival time (hours)




[Predicted-Observed] solar wind speed (km/s)
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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...
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