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WG 4 Goals
Ø Integrate observations, theory and simulations to understand chain of cause-

effect dynamics from Sun to Earth/1 AU for carefully selected events.

Ø Develop/improve the prediction capability for these transients' arrival and 
their potential impacts at Earth.

Ø Textbook cases are provided for the community, but a focus is on less well 
understood events, such as stealth & problem CMEs. 
- WG 4 wiki: http://solar.gmu.edu/heliophysics/index.php/Working_Group_4

• Textbook cases:  Complete chain of a well-observed event from solar source, through IP 
propagation, to geoeffects. 
• Not Textbook but Understood cases:  Something is missing in the chain of a well-
observed  event but, in retrospect, we understand why. 
• Problem cases: The chain is not complete and we do not understand why.

- ICME and storm but source is faint or missing (a “stealth” CME) or multiple sources  
OR

- Source is expected to be geoeffective but is not. 

Dave Webb slide at ISEST 2015 Meeting, Mexico 
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Event	5:	2015	March:		What	caused	such	an	intense	storm?

Cylinder	vs	torus:	Torus	model	provides	better	interpretation.
Dst analysis:	The	prolonged	southward	IMF	caused	the	strong	storm.



Event	5:	2015	March



Event	5:	2015	March



Event	11:	2014	September:	Why	was	the	storm	so	weak?	



Event	11:	2014	September:



Event	11:	2014	September:
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ISEST / MiniMax WG 4 Event List
Kp/G Forecast

Dates Source Geo-response* Dst Level Success
VarSITI-wide Campaign Study Events

1)  2012 July 12-14 X1 flare, wave, fast CME Shock, MC, Strong storm -127   7/G3 Under-predicted
2)  2012 Oct. 4-8 CME; weak surface signs.      Shock, MC, HSS, Moderate stm -105 6+/G2 Under-predicted
3)  2013 March 15-17 M1 fl, wave, EF, IV, fast halo   Shock, MC? SEP, Strong storm -132 6+/G2
4) 2013 June 1 Slow CME on 27 May? 

CH influence? Cause of Strong stm unclear;CIR? -119 7/G3 Failed-not pred.
5)  2015 March 15-17 C9;C2 fl, wave, EF, fast CME  Shock, sheath, MC, Severe storm -223    8+/G4 Under-predicted
6) 2015 June 22-24 2 M-fls, waves, fast halo CMEs Shock, sheath, MC, SEP, 

Severe storm -204    8+/G4 Mostly successful

Other ISEST/MiniMax Study Events 

7)  2012 March 7-9 X5 flare, wave, fast CME Shock, MC, Strong storm -131   8/G4
8)  2012 July 23-24 2 flares? Wave, EFs Extreme ST-A event; “Strong storm“ (Carr.-type) ---
9)  2012 January 6 CME <2000 km/s, over WL GLE at Earth No     ---
10) 2014 January 7-9 X1 fl, wave, fast asym halo      Shock, SEP. No storm- CH deflection;

AR channeling? No £3
11) 2014 Sept. 10-13 X2 flare, wave, sym halo Shock, MC, Moderate storm -75      7/G3 Over-predicted
12) 2015 January 3-7 Slow CME Brief ICME, MC, HSS, Mod. stm -99     6+/G2          
13) 2016 October 8-12 Slow CME Shock, MC, HSS, Moderate stm -104    6+/G2
14) 2017 Sept  4-10 Act. series; M5,X9,X8, etc Shocks, MCs, Strong storm(s), FD -142   8/G4
____________________________________

CME = coronal mass ejection; AR = active region; EF = erupting filament; CH = coronal hole; MC = magnetic cloud; SEP = 
solar energetic particle event; CIR = corotating interaction region; GLE = ground-level event; HSS = high speed stream

xx)  Events featured in Webb & Nitta (2017)
xx)  Problem events featured in Nitta & Mulligan (2017)



Event Storm WG2, 3, 5 SPeCIMEN ROSMIC SEE/WG6
Magnetosp Ionosp Climate/SEPs

VarSITI Events
1)  2012 July12 Strong X X
2)  2012 Oct.4-8 Mod X X
3)  2013 March 15 Strong X-3 X SEP
4)  2013 June1 Strong X
5)  2015 March 15 Super X-3 X X 2-step, 

CIR, deflection
6)  2015 June 22 Super X-3 X X SEP        2-step, 

FD, hi dens.

Other ISEST Events
7)  2012 March 7 Strong X X
8)  2012 July 23 “Strong“ X ---- ---- SEP
9)  2014 Jan. 6 None ? GLE
10) 2014 Jan. 7 None X SEP
11) 2014 Sep. 10 Mod. X X FD
12) 2015 Jan 3-7 Mod. X X HSS
13) 2016 Oct. 8-12 Mod. X X HSS
14) 2017 Sept 4-10 Strong X X X SEP, GLE, FD

Possible Interactions with Other Groups



• Continue discussion/analysis of events and interpretations:
- Add comments, data, simulations, etc. to wiki event page - for all WG 
pages.
- Update references (do we have a master reference list?)

• Keep writing papers on analyses:
- Solar Physics Special ISEST Issue – 20-30 papers
- More WG4-related papers 

• Next/final ISEST Workshop in 2018? 

Future Plans?


