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Introduction



Solar Storms, or Coronal Mass Ejections




Impacts of Solar Storms
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The twin STEREO spacecraft




A lot of data!

Each spacecraft:

* One image every 40 minutes
* 36 images per day

* 13,140 images per year

Altogether, since launch:

e 184,000 images to look through
and ldentify Solar Storms

Complex features of Solar Storms
difficult to identify automatically




Citizen Science Projects

The Solar Solar Protect our

Stormwatch Planet from
. Stormwatch Il

Project Solar Storms



Seven Publications So Far

* The distribution of interplanetary dust between 0.96 and 1.04 au as inferred from
impacts on the STEREO spacecraft observed by the heliospheric imagers, Davis+ 2012.

* The Solar Stormwatch CME catalogue: Results from the first space weather citizen
science project, Barnard+ 2014.

* Validation of a priori CME arrival predictions made using real-time heliospheric imager
observations, Tucker-Hood+ 2015.

* Observational Tracking of the 2D Structure of Coronal Mass Ejections Between the Sun
and 1 AU, Savani+ 2015.

» Differences between the CME fronts tracked by an expert, an automated algorithm, and
the Solar Stormwatch project, Barnard+ 2015.

» Testing the current paradigm for space weather prediction with heliospheric imagers,
Barnard+ 2017.

* Tracking CMEs using data from the Solar Stormwatch project; observing deflections and
other properties, Jones+ 2017



Open, online Solar Storm Catalogue

&JAGU PUBLICATIONS

Space Weather ik

RESEARCHARTICLE ~ The Solar Stormwatch CME catalogue: Results from the first
10-1002/20145W00TTTS space weather citizen science project

Key Points: L. Barnard’, C. Scott’, M. Owens’', M. Lockwood’, K. Tucker-Hood’, 5. Thomas', S. Crothers?,

' Z’“:J:;E’E”h‘:;zza'l‘;;f:l?;:Zd J. A. Davies?, R. Harrison?, C. Lintott?, R. Simpson?, J. 0’'Donnell3, A. M. Smith#, N. Waterson?,
STEREO/HIimages S. Bamford®, F. Romeo’, M. Kukula’, B. Owens’, N. Savani®, J. Wilkinson®, E. Baeten®,

- The CMEs are tracked over multiple L. Poeffel®, and B. Harder®
position angles and out to
large elongations ! Department of Meteorology, University of Reading, Reading, UK, ?RAL Space, Rutherford Appleton Laboratory, Chilton,

» The full data set is publicly

. . UK, ®Astrophysics Department, University of Oxford, Oxford, UK, 4GitHub Inc, San Francisco, California, USA, *National
available online

Maritime Museum, Greenwich, UK, ®Centre for Astronomy and Particle Theory, University of Nottingham, Nottinghamshire,



Anyone can get involved!



IS more complicated?
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Which is more complicated?
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M Image on the Right



Which is more complicated?




Which is more complicated?
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Ranking

Increasing Complexity



Result

3_-
=W~ STEREQ-A yvearly means
7 - =W~ STEREQ-E yearly means
- All STEREC-A storms
= All STEREOQ-B storms T r
x 17 i i
Q ’ i L f
5 ST e s LR
1l _,.""J - -
.:3 _2_ "-.____‘-. Fl .‘."-l" L L
e ’ =
r [ L
Q 34 L T "~ °===
o .
_4— ]
vy 200
1
O
3 cn
o 1540
-
D?] 100
E EQ
4
=
I_ : ! ! ! ! I ! ! !
2008 20059 2010 2011 2012 2013 2014 2015 2016 2017

Time



The Solar Stormwatch Blog and Forum

Solar Stormwatch Blog

December 20,
2018

by Shannon Jones
in Site news

Leave a comment

Edit

What do you see as a “complex”
solar storm?

Thank you very much for all your help with our solar storm research over the
past year — we've made some good progress, thanks to you!

Some of you might have seen our project ‘Protect our Planet from Solar
Storms’, which we launched back in May with the Science Museum. Here
citizen scientists compared images of two solar storms, and decided which
was the most complex or complicated solar storm

Protect Our Planet From Solar Storms ©

Identify the most complex solar
’ $torms to help us protect planet
=t
'

Earth, ’.

Solar Stormwatch Il Talk

Search or enter a 4 Q

Notes & 56 Participants

General comment threads about individual subjects [E8122 Discussions

0Nﬂﬁarr'SutUEcthSEBQBZs'a;ﬂgg # 216 Comments

Questions for the Research Team & 11 Participants

Ask the team about the science behind Solar Stormwatch and anything of interest you see in the images [B814 Discussions

"a le : : . ; # 41 Comments

2 ules =E EEETEm Accomplish projects to earn something a month ago

Storm Front Discussion & 7 Participants
@7 Discussions

Anything Storm Front related. A place for general questions and discussion



Problems & Benefits



Getting participants to do the right thing

Draw around the outermost storm front.

|

Draw around the brightest and
outermost storm fronts.




Reduced Subjectivity




Unusual Events

#ghost #dust




Education

ciderboyafc
Newbie

Posts: 2
-

Quialiss
Global Mederator
Sr. Member

Posts: 494

-

ciderboyafc

Newbie

Posts: 2

-

T.Roc

Newbie

Posts: 18

-

<> Re: Migraines and Coronal Mass Ejections
« Reply #3 on: April 07, 2010, 11:16:25 pm =

Ive been using galaxyzoo for a while now, just found solar stormwatch. having a nose around and come across this forum. i have suffered migraines and disturbed sleep patterns all my life and find it interesting you can match
them up with solar flare activity. i would like to see if mine do too. where would i find details of flare activity? it would be great to see if my occasional "sleep-walking" activities matched toe! thanks...

3'1_ Logged

(> Re: Migraines and Coronal Mass Ejections
= Reply #4 on: April 08, 2010, 07:06:42 am »

If any of you are interested in pursuing this further, I suggest you make a note of days when you suffer from migraines and have strange dreams for a month, and then compare that to the solar weather that occurred. Try to
avoid looking at any real time solar forecasts while you're recording data to reduce the chances of biasing the results in any way.

I'd be happy to help analyzing trends, but you have to have some numbers to work with first. @

B Logged
@ Re: Migraines and Coronal Mass Ejections
= Reply #5 on: April 08, 2010, 08:50:08 pm »
Thanks for that. Will follow suggestion and get back at a later date. best wishes, ciderboyafc.
By Logged

@ Re: Migraines and Coronal Mass Ejections
« Reply #6 on: April 13, 2010, 01:47:42 am »
ciderboyafc,

If you really want to give it a fair shake, as was suggested by Quialiss, and in the spirit of this citizen-scientist program, you should post your results online here.

I would not think that there is any need to ‘prove’ anything here, it's been studied by the correct specialists for many decades. One good summary paper is here:

regards,

T.Roc



Inspiration

High school student from USA wrote
algorithm to identify storm fronts




And finally...



Open-access, peer-reviewed publications

Code online on GitHub Data online on figshare

10-.

........ flgshare

https://github_com/s_hannon/solar_ doi: 106084/m9f|g5hare5224936V1
stormwatch-track-it-back
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