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The Outline

1. ISEST 

2. Data Products: Knowledge Base and Knowledge 
Sharing Through WIKI 

3. Campaign Study 
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ISEST
International Study of Earth-Affecting Solar Transients  

One of the four projects sponsored by  
SCOSTEP/VarSITI program from 2014-2018  



The Scientific Goal

Understand the origin, propagation 
and evolution of solar transients 
through the space between the Sun 
and the Earth, and develop the 
prediction capability of space 
weather 
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Working Groups 
 VarSITI 

 ISEST 

 WG1:  
Data 

 WG2:  
Theory 

 WG3:  
Simulation 

 WG4:  
Campaign 
Events  

WG7: 
MiniMax 
Campaign 
(year-long) 

 WG5:  
Bs  
Challenge 

 WG6:  
SEP  



ISEST Wiki

A web-based interactive data portal, allow scientists or 
users to  

1. Access data and information 
2. register for security  
3. edit the text: provide information and participate in 

discussions 
4. upload images in a variety of format, and embed and edit 

images in texts 
5. Native wiki database does not store video files, thus not 

allow video upload. We have implemented an 
interface to allow users to upload video files into our 
own file server. 

http://solar.gmu.edu/heliophysics/index.php/Main_Page

http://solar.gmu.edu/heliophysics/index.php/Main_Page


ISEST Wiki - WG page



ISEST Wiki - Data Table Page



ISEST Wiki - Event Page



ISEST Wiki - Event Page



Campaign Study
1. Intensive collaboration within solar and 

heliospheric physics communities on joint 
studies of observations, theories and 
modelings 

2. Allow a comprehensive understanding of 
observed phenomena  

3. Foster collaboration with neighboring 
disciplines, e.g, magnetosphere, ionosphere, 
and upper atmosphere etc



•07/12 15:37 UT: Flare onset   (epoch)                                0 hr 
•07/12 16:49 UT: Flare peak (X1.4, S17W08, AR11520)     1 hr 12 min 
•07/12 16:48 UT: CME first appearing in C2                        1 hr 11 min 
•07/12 18:54 UT: CME at 20 Rs                                           3 hr 17 min 
•07/13 00:49 UT: CME at 50 Rs                                           9 hr 12 min 
•07/13 06:49 UT: CME at 80 Rs                                         15 hr       
•07/14 17:00 UT: Shock arrival at 1 AU                              49 hr 
•07/15 06:00 UT: Magnetic Cloud arrival at 1 AU               62 hr 
•07/15 19:00 UT: Peak time of Dst (-127 nT)                     75 hr 
•07/17 14:00 UT: Magnetic Cloud end at 1 AU                 118 hr

July 12-14, 2012 Event: “text-book” event



“The “text-book” event: 2012 July 12

CME Initiation

SDO AIA 94 Å 
Fe XVIII, 6.4 MK

SDO AIA 304 Å 
HeII, 0.05 MK

Largely consistent with standard CSHKP eruptive flare 
model: sigmoid, flare ribbons, post-flare loop arcade,  
and likely a flux rope eruption 



3D Measurement

•Shock Front: spherical model 
•Ejecta Front: GCS model

Propagation  
Direction 

Lat: S10º 
Lon: W01º 

 
(Hess & Zhang 2014)



MHD Simulation of 2012 July Event

ENLIL model (Dusan Odstrcil)

Multiple publications on this event (Dudlik et al. 2014; 
Cheng et al. 2014; Moestl et al. 2014; Hess & Zhang 
2014; Shen et al. 2014)



March 15-17, 2015 Event: St. Patrick Day’s event: 
the largest geomagnetic storm in solar cycle 24th

• 03/15 01:15 UT:  Flare onset (the epoch)                          0hr 
• 03/15 02:13 UT:  Flare peak (C9.1, S22W29, AR 12297)  0hr 58min 
• 03/15 02.00 UT:  CME first appearing in C2                      0hr 45min 
• 03/15 02:00 UT:  at 4 Rs, ~ 1000 km/s                              0hr 45min 
• 03/15 06:06 UT:  at 20 Rs, ~720 km/s                               4hr 51min 

……… no STEREO observation due to conjugation….. 

• 03/17 04:01 UT: Shock arrival                                            50hr 46min 
• 03/17 23 UT:      Peak Time of Dst (-223 nT)                     70hr

This is an un-expected super storm, given its weak 
flare and non-full-halo-CME appearance



June 21-24, 2015 Event:

CME-CME 
Interaction?



June 21-23, 2015 
Event:

Compound 
ejecta: 

shock + 
ICME1+ 
ICME2+ 
CIR 

(Liu et al. 2015)



Summary 

• ISEST project will generate a knowledge 
base for almost all geo-effective events for 
solar cycle 24 

• Looking into collaboration with geo-space 
scientists through campaign study



The End



Backup



June 21-23, 2015 Event: Summer Solstice Event

• 06/21 02:04 UT:  Flare onset (the epoch)                          0hr 
• 06/21 02:34 UT:  Flare peak (M2.7, N12E16, AR 12371)  0hr 30min 
• 06/21 02.36 UT:  CME first appearing in C2                      0hr 32 min 

……… no STEREO observation due to conjugation….. 

• 06/22 18:00 UT: Shock arrival                                            39hr 58min 
• 06/23 05 UT:      Peak Time of Dst (-204 nT)                      51hr



June 21-23, 2015 Event



June 21-23, 2015 
Event:

(Liu et al. 2015)


