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GS Probability
Theoretical Computations En Transfer

Probability Computation

Modified version of the Srivastava (2005) logistic regression model to predict the occurence of intense and
super-intense GS (Dg; < -150 nT)

There are 9 independent variables — CME projected speed, acceleration, neutral line orientation, flare importance,
position (latitude and longitude), magnetic classification of AR, average magnetic field and the B, component of

the magnetic field halo, flare-bin, rampressure

1
M= Tfe7 where
Zi = by + by XX,‘1+...+bj><X,'j
where [i - probability of the occurrence of intense geomagnetic storm given by the i-th observation of the solar
variable
b; (j=0 to J) - model parameters (regression coefficients) x;;
J are total number of observations

=0 to I; j=0 to J) - the independent variables; | and

In SC23 there were 25 ICMEs to be followed by intense and super-intense geomagnetic storms (-200 nT < Dg; <
-150 nT, respectively Dst < -200 nT). We have trained the model with 21 events, and used the remaining 4 for
validation.
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Probability Computation

Modified version of the Srivastava (2005) logistic regression model to predict the occurence of intense and
super-intense GS (Dg; < -150 nT)

There are 9 independent variables — CME projected speed, acceleration, neutral line orientation, flare importance,
position (latitude and longitude), magnetic classification of AR, average magnetic field and the B, component of
the magnetic field halo, flare-bin, rampressure
M= ﬁ where
Zi = by + by XX,‘1+...+bj><X,'j
where [i - probability of the occurrence of intense geomagnetic storm given by the i-th observation of the solar
variable

b; (j=0 to J) - model parameters (regression coefficients) x;; (i=0 to I; j=0 to J) - the independent variables; | and
J are total number of observations

In SC23 there were 25 ICMEs to be followed by intense and super-intense geomagnetic storms (-200 nT < Dg; <
-150 nT, respectively Dst < -200 nT). We have trained the model with 21 events, and used the remaining 4 for
validation.

For Apr 10, 2001 CME: 100% to have an intense GS J
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Akasofu, 1981
e = 10" V B2 2 sin* (§)[J/s]

Wang et al, 2014
En = 3.78 x 107 n23} V&7 BY®6 (sin®7 (§) +0.25) [J/s]
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Discussion

@ Apr 10, 2001 FH CME was geo-effective
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Discussion

@ Apr 10, 2001 FH CME was geo-effective
@ CME source location was close to solar centrum
@ SC registered after 32 h

@ SC correlated to sudden increase in p, V and |B|
°

GS main phase <= negative values Bz
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Discussion

Apr 10, 2001 FH CME was geo-effective

CME source location was close to solar centrum

SC registered after 32 h

SC correlated to sudden increase in p, V and |B]|

GS main phase <= negative values Bz

Probability of Apr 10, 2001 CME to be geo-effective = 100%

Energy transfer does not resume to main phase only

Energy transfer relates to |B| and PC index excess
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