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MLT 30-50 keV electron flux models



GOES MAGED Energy Models   
Output data 

1.  30-50 keV 
2.  50-100 keV 
3.  100-200 keV 
4.  200-350 keV 
5.  350-600 keV 

Inputs Data 
 Velocity, Density, pressure, the Dst Index, and 

 
BT sin

6 θ / 2( )

J(t) = F[J(t − 24h), J(t − 48h),
v(t − 2h),v(t −3h),...,v(t − 48h),
n(t − 2h),n(t −3h),...,n(t − 48h),
p(t − 2h), p(t −3h),..., p(t − 48h),
...,
e(t − 24h),e(t − 48h)]+ e(t)
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Low energy electrons in the radiation belt vary in space at different MLT 
 
 
 
 
 
 
 
 
What spatiotemporal sampling to choose for modelling the 30-50 keV electron 
fluxes at GEO? 
 
Spatial resolution: 1 Hour MLT 
Temporal resolution: 1 Hour 
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Inputs Data 
Velocity, Density, square root of pressure, and southward IMF 
 
Output data 
30-50 keV Electron Flux at 00 MLT, 01 MLT, …, 22 MLT, 23 MLT 
 
 
 
 
 
 
 
 
Where F is a third degree polynomial  
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these data were sparse. This reduces the NARMAX model to the following NARX model:213

Ĵ(MLT, t) = F [J(MLT, t� 24),

v(t� 1), v(t� 3), ..., v(t� 23),

n(t� 1), n(t� 3), ..., n(t� 23),

p
p(t� 1),

p
p(t� 3), ...,

p
p(t� 23),

Bf (t� 1), Bf (t� 3), ..., Bf (t� 23)] (2)

The nonlinear function F was chosen to be a third degree polynomial, thus, the model214

can include linear monomials of the lagged inputs and outputs as well as cross coupled215

combinations of the lagged inputs and outputs.216

The IOFR algorithm was run for each of the 24 datasets using the same NARX model217

on data from 00:00 UTC 1 January 2011 to 23:00 UTC 28 February 2013. These models218

were then assessed statistically on data from 1 March 2013 to 31 December 2017 using the219

Prediction E�ciency (PE), Eq. (3), Correlation Coe�cient (CC), Eq. (4), Mean Square220

Error (MSE), and the variance of the observed flux, which are commonly used to assess221

models [Temerin and Li , 2006; Li , 2004; Boynton et al., 2011a; Wei et al., 2004; Boynton222

et al., 2015; Rastatter et al., 2013].223
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