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Structure of CME alert system
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CME speed
CME width
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CACTus using 
SOHO/LASCO

            t0      | dt0| pa | da |  v  |  dv | minv| maxv|
027|2013/03/05 03:36| 08 | 144| 360| 0946| 0208| 0419| 1453

height-time plot CME-CME 
interaction



Parameters
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flare class
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Forecast CME arrival
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1. Relate in situ data1,2 to full halo CMEs3 (SOHO period) 
2. Identify arrival (yes/no) for 295 cases
3. Statistics on source region

1.Structure

2.Parameters

3.Forecast

4.Next steps

1http://omniweb.gsfc.nasa.gov/form/sc_merge_min1.html
2http://www.srl.caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm
3http://cdaw.gsfc.nasa.gov/CME_list



Forecast CME geo-effectiveness
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1. Relate in situ data1 (Dst) to CMEs2 (SOHO period) 
2. 211 front-sided, flare associated CMEs, v ≥400 km/s
3. Statistics on CME speed, width, CME-CME 

interaction, flare source region, flare class
4. Each parameter was put in bins
5. Bins for|Dst|: <100nT; 100-200 nT; 200-300 nT; 300 – 

400 nT
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1http://www.srl.caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm
2http://cdaw.gsfc.nasa.gov/CME_list



Forecast CME geo-effectiveness
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Forecast CME geo-effectiveness
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Forecast output
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Forecast time of arrival
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http://oh.geof.unizg.hr/DBM/dbm.php

CME speed

CME time at 
radial distance

Arrival time

 DBM

Assumptions:
Radial distance: 20 R

Sun

Asymptotic solar wind speed: 450 km/s
Drag parameter: 0.2



Remarks and next steps
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1. Validation on historical and real-time events
2. Incorporate into current forecast process
3. Assumption of 'simple situation': now only one flare-

associated CME at a time can be tackled
4. Geo-effectiveness for non flare-associated CMEs
5. Probability of arrival for non-halo CMEs
6. Use geometry of CME to improve estimation of CME 

arrival
7. Determination of front-sided CMEs
8. Add estimation CME-CME interaction taken into 

account in real-time
9. Use advanced DBM (geometry)

1.Structure

2.Parameters

3.Forecast
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Thanks for your attention!
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This work has received funding from the European Commission FP7 Project 
COMESEP (263252), http://comesep.aeronomy.be/.
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