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Research focus - Heliosphere
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e Development of novel models for the forecasting (& nowcasting) of Solar
Energetic Particles (SEPs)

e For the first time novel Bayesian Probabilistic models for SEP prognosis
(PROSPER) were implemented

e Improved forecasting concept for SEP forecasting (ML, Al, PCA)
 Validation of the models and concepts (NASA/CCMC collaboration)
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Research focus — Solar Orbiter Mission
MADAWG Team

The primary goal of the Solar Orbiter mission is to address big
guestions in Solar System science to help us understand how the Sun

creates and controls the heliosphere, surrounding the Solar System
and influencing the planets within it. Our team is:

Involved in the development and operation of a specialized

module for the prognosis of the space weather conditions
within the MADAWG Team
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The ESA/NASA Solar Orbiter Mission:
Launched on February 07, 2020
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Publications Machine Learning and Artificial Intelligence applied to the
Prediction of Solar Energetic Particles (SEPs)
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are logistic regression (LR), support vector machines (SVM), neural networks (NN) in the
fully connected multi-layer perceptron (MLP) implementation, random forests (RF), deci-
sion trees (DTs), extremely randomized trees (XT) and extreme gradient boosting (XGB).
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Publications Detailed analysis of SEPs’ acceleration, injection &
transport in the interplanetary space
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Publications

PHILOSOPHICAL
TRANSACTIONS A
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Solar energetic particles in the
inner heliosphere: status and
open questions
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Review and assessment of the necessary future
steps in SEP prediction, in view of manned
missions
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Services Solar eruptive events nowcast and forecast

* The Forecasting Solar Particle Events and Flares (FORSPEF) tool

Availability 24/7 - Open access

Predictions on the SEP Occurrence and the Peak Proton Fluxes are available in real time
Predictions of the solar flare occurrence in real time for a time window of 24hours
Archived predictions are accessible through the web interface

> Web-based tool that provides forecasting of solar eruptive events, such as solar flares with a projection to coronal
mass ejections (CMEs) (occurrence and velocity) and the likelihood of occurrence of a solar energetic proton (SEP)
event. The tool also provides nowcasting of SEP events based on actual solar flare and CME near real-time alerts, as
well as SEP characteristics (peak flux, fluence, rise time, duration) per parent solar event.
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The FORSPEF tool is a European Space Weather asset [http://tromos.space.noa.gr/forspef/]
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Services Solar eruptive events nowcast and forecast e-services

* The Advanced Solar Particle Events Casting System (ASPECS) tool

Availability 24/7 - Open access

Predictions of the SEP Occurrence, the Peak Flux and the related SEP time profile in real time
Predictions of the solar flare occurrence in real time for 5 time windows

Archived data and predictions are accessible through the web interface

The ASPECS tool is a Space

Weather asset
[http://phobos-srv.space.noa.gr/]
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Services Forecasting Solar Flares

* The Athens Effective Solar Flare Forecasting (A-EFFort) tool

Availability 24/7 - Open access
It provides 24-hour forecast probabilities for GOES class M1+, M5+, X1+ and X5+ flares (“+”

meaning cumulative, of a certain class and above). There is zero latency for forecasts, meaning
that forecasts are effective immediately upon issue. Forecast refresh time is three (3) hours and
the product includes a remaining-time countdown until the next forecasting.

Archived predictions are accessible through the web interface

Individual Active Region Flare Probabilities

NOAA AR 13697

JAASARS B o B
oty 136¢ 10 0 80 Loc: S19 E16 | Beff: 1536 G
o V | e = Mo
& 3 o | . i ‘,
A-EFFo rt & B . -+
q L Wsgping b : M5: 41% T s 2

Athens Effective 4 L e e

Solar Flare Forecasting / } i j
vt - Py =hhe 2 0 10 ﬁ 30
R L "‘k\" ‘ A5 1 7 S- — 35

. AS: 2%

The A-EFFort tool is a federated product at ESA Space Weather Service
Network, through the Expert Service Center (ESC): Solar Weather [https://swe.ssa.esa.int/web/guest/iaasars_s-federated]
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