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Abstract Geosynchronous Earth Orbit (GEO) is in the earth’s outer radiation belts, where ener-

getic electrons are enriched. The flux of energetic electron will surge after the geomagnetic distur-

bance, which is one of the causes for the failure of satellites. So, it is important to predict the electron

flux on the geosynchronous orbit in order to prevent the satellite from harming. As the enhancement

of electron flux is controlled by many conditions and its temporal and spatial evolution is complex,

it needs to analyze various data to make the prediction model. In this work, energetic flux data from

GOES-12 was statistically analyzed together with geomagnetic Ap index and solar wind velocity and

combination of input parameters was determined. An artificial neural network based model was built

and trained with the data mentioned above. The prediction of electron flux of E > 2MeV one day

ahead has been made and the result was good that the prediction efficiencies were 0.766, 0.808 and

0.882 for the year of 2008, 2009 and 2010, which is a little better than other models. The prediction
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for electron flux of FY-2D satellite was made by applying the GOES-12 prediction result to analyze

the flux related characteristics. The statistics showed that the E > 2MeV electron flux measure-

ment of the two satellites become similar when the flux was above 108 cm−2·d−1·sr−1. Because the

deep charge effect become significant when E > 2 MeV electron flux exceed 108 cm−2·d−1·sr−1, the

energetic electron alert for FY-2D satellite was made with the result by GOES prediction and got

good result.
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Fig. 1 Contrast images of 3 kinds input variables from Jan. 01 to 26 in 2010. (a) electron flux in GEO (E > 2 MeV),

(b) speed of solar wind, (c) Ap index
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Fig. 2 Radial basis function neuron’s model structure
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Fig. 3 Prediction results of GOES-12 satellite’s data

(started from 1 January 2008)
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Fig. 4 Prediction results of GOES-12 satellite’s data

(started from 1 January 2008)
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Fig. 5 Prediction results of GOES-12 satellite’s data

(started from 1 January 2008)
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Fig. 6 Comparison results of GOES-12 satellite’s data and FY-2D satellite’s data (the black solid line is the

minimum of FY-2D’s data, the dotted line is the precautious line)
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cm−2·d−1·sr−1.
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@- 108 cm−2·d−1·sr−1 $�, Æ"��� FY-2D

 !�������D>�7# 33 >Z@- 108

cm−2·d−1·sr−1 $�, �-."d0Z@- 97.1%, 8
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(����, "$9�-g=>�R35:.
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Table 2 Electron flux for casting

results of FY-2D (Unit cm−2·d−1·sr−1)

Hd ��l �jl ��
2010 � (	�l) (	�l) lehf

4 I 6 H 9.03 8.61 l
4 I 7 H 10.64 9.28 l
4 I 8 H 10.29 9.23 l
4 I 9 H 10.03 9.24 l

4 I 10 H 8.36 9.07 l
4 I 11 H 8.77 8.92 l
4 I 12 H 8.63 7.57 e

5 I 4 H 8.82 8.76 l
5 I 5 H 9.03 8.93 l

5 I 6 H 8.84 8.92 l

5 I 7 H 8.77 8.83 l
5 I 8 H 8.60 8.89 l

5 I 9 H 8.29 8.82 l
5 I 10 H 8.15 8.77 l

5 I 11 H 8.11 8.71 l
5 I 12 H 8.07 8.43 l
5 I 13 H 8.23 8.30 l
6 I 1 H 9.09 8.80 l

6 I 2 H 8.85 8.86 l
6 I 3 H 8.61 8.87 l

6 I 4 H 8.39 8.03 l
6 I 5 H 8.43 8.72 l
6 I 6 H 8.20 8.30 l

6 I 7 H 8.20 8.31 l
7 I 1 H 8.62 8.04 l

7 I 2 H 8.49 8.36 l
7 I 3 H 8.60 8.43 l
7 I 4 H 8.57 8.40 l

7 I 5 H 8.34 8.41 l
7 I 6 H 8.05 8.36 l

8 I 26 H 8.76 8.34 l

8 I 27 H 8.81 8.46 l
8 I 28 H 8.69 8.41 l

8 I 29 H 8.57 8.52 l
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