
  m a g n e t i c  f i e l d

  s o l a r  w i n d  s p e e d

  p r o t o n  d e n s i t y

  p r o t o n  t e m p e r a t u r e

  D S T  i n d e x

  m a g n e t i c  h e l i c i t y
  s p e c t r o g r a m

  i n t e g r a t e d  m a g n e t i c
  h e l i c i t y

C M E  P r o p a g a t i o n  P r e d i c t i o n  t o o lC M E  P r o p a g a t i o n  P r e d i c t i o n  t o o l

T h e  H 1 0 3 e  t o o l  f o r e c a s t s  t h e  a r r i v a l  o f  E a r t h w a r d
C M E  u s i n g  d a t a  f r o m  S O H O  L A S C O  C 2 / C 3 ,  S T E R E O - A
P L A S T I C  a n d  D S C O V R  F C ;  i t s  a l g o r i t h m s  a r e  d e s i g n e d
t o  d e t e c t  h a l o  C M E s ,  i d e n t i f y  C M E  f e a t u r e s ,  m o d e l
s o l a r  w i n d ,  a n d  m o d e l  C M E  p r o p a g a t i o n .  
E v e r y  3 0  m i n u t e s ,  t h e  s o l a r  w i n d  m o d e l  c o m p i l e s
m a p s  o f  p r o t o n  d e n s i t y  a n d  s p e e d ,  w h i c h  a r e  t h e n
p u b l i s h e d  o n  t h e  t o o l  p a g e .  D e d i c a t e d  m o d u l e s  u s e
L A S C O  i m a g e s  t o  i d e n t i f y ,  t r a c k ,  a n d  c a l c u l a t e
p h y s i c a l  p a r a m e t e r s  a n d  a r r i v a l  t i m e  o f  e a r t h w a r d
C M E s .  W h e n  a  C M E  i s  i d e n t i f i e d ,  a  m o v i e  d e p i c t i n g
i t s  p r o p a g a t i o n  f r o n t  i s  c r e a t e d .
T h e  c u m u l a t e d  e v e n t s  a r e  u s e d  t o  i m p r o v e  t h e  t o o l
p e r f o r m a c e s ;  r e p r o c e s s i n g  o n  p a s t  e v e n t s  i s  o n g o i n g
t o  i n c r e a s e  t h e  s t a t i s t i c s .  
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A I - b a s e d  t o o l s  i n  H S W CA I - b a s e d  t o o l s  i n  H S W C

A I  f e a t u r e s  a r e  i n  d e v e l o p m e n t  f o r  b o t h  t h e  H 1 0 3 d
a n d  H 1 0 3 e  t o o l s .  I n  t h e  f o r m e r ,  A I  w i l l  e x p a n d  t h e
p r e d i c t i o n  c a p a b i l i t y  ( c u r r e n t l y  l i m i t e d  t o  f e w
h o u r s ) ;  i n  t h e  l a t t e r ,  A I  a r r i v a l  t i m e  f o r e c a s t  w i l l  b e
u s e d  a s  s u p p o r t  f o r  t h e  p h y s i c s  d r i v e n  f o r e c a s t  ( e . g .
m o r e  a c c u r a t e  d r a g  c o e f f i c i e n t  i n  D r a g  B a s e d  M o d e l ) .
A  t h i r d  A I  b a s e d  t o o l  a i m s  a t  p r e d i c t i n g  t h e
d e v e l o p m e n t  o f  c l a s s  C  o r  h i g h e r  f l a r e s  b y  o b s e r v i n g
t h e  e v o l u t i o n  o f  s p e c i f i c  a c t i v e  r e g i o n s .  T h e
p r e d i c t i o n  c a n  b e  b a s e d  o n  s e q u e n c e s  o f  i m a g e s  f r o m
S D O - H M I  o r  a c t i v e  r e g i o n s  f e a t u r e s .
A l l  o f  t h e  A I  t o o l s  a r e  c u r r e n t l y  i n  t h e  i n t e g r a t i o n
p h a s e  i n  A L T E C  i n f r a s t r u c t u r e .

M o n i t o r i n g  t h e  H e l i o s p h e r eM o n i t o r i n g  t h e  H e l i o s p h e r e
Modern societies rely on critical infrastructures for theirModern societies rely on critical infrastructures for their

energy, communication, services and so on. However, thoseenergy, communication, services and so on. However, those

infrastructures are vulnerable to events related to solarinfrastructures are vulnerable to events related to solar

activity which are beyond our control, such as Geomagneticactivity which are beyond our control, such as Geomagnetic

Storms and Coronal Mass Ejections. It is thus fundamentalStorms and Coronal Mass Ejections. It is thus fundamental

to monitor the Sun, and try to foresee when an event ofto monitor the Sun, and try to foresee when an event of

such could happen, and how intense it will be.such could happen, and how intense it will be.

In a context where monitoring the heliosphere became aIn a context where monitoring the heliosphere became a

crucial matter for space agencies, ALTEC, INAF – OATo, andcrucial matter for space agencies, ALTEC, INAF – OATo, and

University of Genoa (UniGe) jointly developed tUniversity of Genoa (UniGe) jointly developed t hehe

Heliospheric Space Weather Centre (HSWC), a project aimedHeliospheric Space Weather Centre (HSWC), a project aimed

at providing and supporting services related to theat providing and supporting services related to the

heliosphere. It currently hosts two tools developed byheliosphere. It currently hosts two tools developed by

ALTEC and INAF: the Geo Magnetic Effectiveness (H103d)ALTEC and INAF: the Geo Magnetic Effectiveness (H103d)

and the CME propagation prediction (H103e). The tools areand the CME propagation prediction (H103e). The tools are

part of the SWESNET project, within the ESA Spacepart of the SWESNET project, within the ESA Space

Weather programme.Weather programme.   

The HSWC aim is to become a hub of tools for theThe HSWC aim is to become a hub of tools for the

monitoring and forecasting of the space weather, and amonitoring and forecasting of the space weather, and a

reference for the related scientific community.reference for the related scientific community.

Scientific algorithms developed by INAF and UniGe areScientific algorithms developed by INAF and UniGe are

integrated into ALTEC's infrastructure, which handles dataintegrated into ALTEC's infrastructure, which handles data

retrieval, scientific product generation, storage, and webretrieval, scientific product generation, storage, and web

interface.interface.   

ALTEC infrastructure is currently being upgraded toALTEC infrastructure is currently being upgraded to

support AI-based tools and all the related processes, such assupport AI-based tools and all the related processes, such as

model training, retraining, and selection.model training, retraining, and selection.
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G e o - M a g n e t i c  E f f e c t i v e n e s s  T o o lG e o - M a g n e t i c  E f f e c t i v e n e s s  T o o l
T h e  H 1 0 3 d  t o o l  a i m s  a t  d e t e c t i n g  a n d  c h a r a c t e r i z i n g
I n t e r p l a n e t a r y  C M E s  b y  i d e n t i f y i n g  t h e i r  f l u x  r o p e s .
D a t a  a r e  r e t r i e v e d  f r o m  D S C O V R   F a r a d a y  C u p  ( F C )
a n d  M a g n e t o m e t e r  ( M A G ) ,  a n d  f r o m  K y o t o  D S T
r e p o s i t o r i e s ,  a n d  h a v e  a  r e s o l u t i o n  o f  1  m i n u t e .
D a t a  f r o m  D S C O V R  a r e  u s e d  t o  c o m p u t e  t h e  m a g n e t i c
h e l i c i t y ,  a  k e y  q u a n t i t y  i n  t h e  i d e n t i f i c a t i o n  o f  g e o -
e f f e c t i v e  e v e n t s .  I t  a n a l y z e s  n e a r  r e a l - t i m e
m e a s u r e m e n t s  a n d  g e n e r a t e s  p l o t s  o f  q u a n t i t e s  o f
i n t e r e s t  o v e r  a  7 - d a y s  p e r i o d .  
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