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• ICME HI Cataloguing 

• Geometrically Modelled Arrival Time 
– Cataloguing and Statistics 

• In Situ ICME Catalogues 

• Future Tasks and Directions 
– Comparing in situ data to modelled results 

 

Overview 



CME Identification & Tracking (Jmaps) 

RAL CME Catalogue 

 

• Separate CME catalogues for STEREO-A/B from visual inspection of HI 
(2007-2013) 

• Track CMEs, giving initial speeds and directions, in Jmaps. 







Geometrical modelling 

SSEF 

 

• Define transient geometry as viewed by a single observer and produce best-fit estimates of 
propagation direction and radial speed 

• Shown to be as successful as more complex methods for deriving arrival times 



 

• Corrected speed =  

 

• Arrival = distance/speed 

 

 

 

 

• 803 STEREO A, 696 STEREO B – Launch times, direction, and speeds. 

 

• We are only interested in CMEs in the solar equatorial plane and can be 
fitted : A-596  B-501 

 

• Hits in situ target (delta<lambda (30 degrees)) 

Deriving In Situ Arrival Time 
 

generate a catalogue of CME arrival time estimates at Mercury, Venus, Earth, Mars and 
Saturn  



Some results 
Number of events: 
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In Situ Catalogues 

• NASA Wind list: Nieves-Chinchilla 

• STEREO: Lan Jian 

• VEX/MES: Simon Good (Imperial) 

• Manual list from VEX/MES 

 



NASA Wind list 
http://wind.nasa.gov/index_WI_ICME_list.htm 

• Start/end ICME time: Start ICME time is defined by the IP forward shock or sheath signatures; 
End ICME time is defined by IP reverse shock, or end of magnetic obstacle  

• Magnetic obstacle (MO) start/end time. The MO is characterized as: Flux-Rope (rotation in a 
magnetic field component), Flux-Rope-Like (partial rotation in a magnetic field component), 
Ejecta (magnetic field signatures without well defined rotation)  

• 140 events 2007-2013 (covers 1994-2014)  



STEREO 

• Compiled by Lan Jian 

• The ICMEs are identified based on inspection of a combination of signatures: 
enhancement of total perpendicular pressure, a stronger than ambient magnetic 
field, relatively quiet and smooth magnetic field rotations, a declining solar wind 
speed, a low proton temperature [Jian et al., 2006a, 2013].  

• At least three of the above features were required to identify an ICME.  

• ICME start time, plus magnetic obstacle start and end times 

• 167 STEREO A, 133 STEREO B 

 



VEX/MES: Simon Good (Imperial) 
 

• Venus Express and Messenger start and end 
time of the MC flux rope/magnetic driver for 
each event, the duration of the event at the 
spacecraft, and the maximum field strength 
observed within the event. 

• VEX: 108 

• MES: 41 



VEX/MES Manual identification 

• Using threshold in B of > 3 sigma to highlight 
regions of enhanced field 

• Manually identify shock, ICME start/end times 

• Cloud Like, Single, Multi, Complex 

• VEX: 153 shocks (2007-2013) 

• MES: 23 shocks (2011-2012) 



Comparing Predicted Arrival with In Situ Data 

• Möstl et al, 2014 
– 22 CMEs 2008-2012 

– Predicted to in situ arrival difference 8.1 ± 6.1 hr 



Comparing Predicted Arrival with In Situ Data 
• Speed consistent to within 284 ± 288 km/s 



Comparing Predicted Arrival with In Situ Data 

• Empirical corrections improve performance to 
– 6.1 ± 5 hr for arrival times 

– 53 ± 50 km/s for speeds Magnetic field strength is correlated 
with IP speed 





Future Tasks 

• What factors effect arrival time prediction 
– Angular half-width in SSEF 

– Assumption of constant speed 

– How does the length of tracking affect in situ 
arrival times (ideally want long as possible lead 
times, but the longer the lead time the more 
chance for inaccuracy) 

• Hits and Misses, why! 266 predicted arrivals 
(from one HI imager) to 107 detected ICMEs at 
Earth. 



The End 


