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The ASPECS tool

ASPECS - Advanced Solar Particle Events Casting System
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P(SEP)

Peak flux SEP time profile
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The ADVISOR project
ADVISOR - OptimizAtion, DeliVery & Installation of the ASPECS tOol for Space WeatheR research within ISEP
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33 SEP events  +  30 Non SEP events = 63 Predictions from the tool

“Different” CME catalogues (i.e. CDAW, DONKI, M2M, CACTUS) |inputs

Validation
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• The SEP Model Validation Working Meeting (SEPVAL) sample



The SEPVAL sample
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Comparison of CME widths 
versus speeds (CMEs 
associated with SEP yes (blue 
filled circles) and SEP no 
(orange crosses) from the 
SEPVAL sample) for 
M2M+DONKI in (a), 
SOHO/CDAW in (b) CACTUS 1 
in (c) and CACTUS 2 in (d).

Papaioannou et al., SW, (2024) 

to be submitted   
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Comparison of CME widths 
versus speeds (CMEs 
associated with SEP yes (blue 
filled circles) and SEP no 
(orange crosses) from the 
SEPVAL sample) for 
M2M+DONKI in (a), 
SOHO/CDAW in (b) CACTUS 1 
in (c) and CACTUS 2 in (d).
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P(SEP) E>10 MeV Flare input 
P(SEP) obtained from 
PROSPER for the flare input
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P(SEP) E>10 MeV 

CME input 

P(SEP) obtained from PROSPER 
for the CME input overplayed 
on a parametric space of CME 
width vs CME speed from 
M2M+DONKI in (a), 
SOHO/CDAW in (b) CACTUS 1 in 
(c) and CACTUS 2 in (d). Colors 
= high SEP prob. 
Black = low SEP prob.
Size is a function of the P(SEP). 
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P(SEP) E>10 MeV 

Summary heatmap that depicts 
ASPECS flavors at each row, 
number of events, elements of 
the contingency table and 
corresponding metrics at each 
of the columns.

Flare input
POD=73% FAR=35%

Flare+CME (CACTUS 2) input
POD=90% FAR=28%



Peak flux
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P(SEP) E>100 MeV 

A correlation coefficient heatmap 
that depicts the obtained Pearson 
cc obtained from the comparison of 
the observed versus the predicted 
peak fluxes at E>10 MeV and E>100
MeV. For each energy, there are 
three columns: (a) PROSPER, (b) 
24hrs and (c) 48 hrs. 

Strongest cc
Flare+CME input

Scatter plots of predicted vs observed peak 
proton fluxes for E>100 MeV SEPs. The red 
dashed line is the dichotomous. The predictions 
of the peak flux at a 90% CL are depicted with 
orange dots, while those at 50% CL with blue 
dots. 



SEP time profile
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What is the best metric to use?

Predicted SEP time profiles 
against data for the SEP 
events that took place on
23/01/2012, 04/08/2011, 
13/03/2012 and 07/03/2012



Validation toolbox
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Conclusions & Open Questions
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How to build upon SEPVAL?

What is the best metric to use for the SEP time profile predictions ?

SEPVAL offers a common basis for SEP model developers to compare their 
models and concepts

ASPECS via the ADVISOR implementation offers granulation of the obtained 
validation results 

A Validation Toolbox has been implemented allowing for external users to run 
the tool on demand, while predictions evolve with time 

How can users take advantage of the Validation Toolbox?
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