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Abstract Based on the theory of local acceleration by chorus mode wave, AE index is selected
as a good indicator for both source electron flux and flux anisotropy, and Dst index is selected as
a good indicator for relativistic electron loss. By use of AE and Dst indices as input parameters, a
prediction model for relativistic electrons at GEO orbit has been established on the basis of linear

filter technology. The results are as follows. The total Prediction Efficiency (PE) of our model for the
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data from 2000 to 2009 is 0.818. The highest PE is about 0.856, which occurred in 2009. The lowest
PE is about 0.663, which occurred in 2003. The prediction accuracy of the model is significantly

better than that of the persistence model and is slightly less than the model developed by the same

method but taking the solar wind as the input parameters. Furthermore, the model is improved

by taking solar wind speed as an additional input parameter. The values of PE from 2000 to 2009

increase every year. The PE of 2005 is increased by 9.5%. The total prediction efficiency from 2000

to 2009 increased to 0.848. The linear correlation coefficient between forecasts and observations is

0.918, and the root mean square error is 0.422.
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Table 1 Bad data days for GOES-10, GOES-11 and GOES-12 satellites from 1999 to 2009
o GOES-10 GOES-11 GOES-12

g TN B ot BRI B i TN R EL A
1999 10 0.027 — — — —
2000 8 0.022 — — — —
2001 1 0.003 — — — —
2002 1 0.003 — — — —
2003 4 0.011 — — 243 0.666
2004 2 0.005 — — 2 0.005
2005 4 0.011 — — 1 0.003
2006 86 0.236 182 0.498 1 0.003
2007 69 0.189 3 0.008 14 0.038
2008 44 0.120 1 0.003 21 0.057
2009 33 0.090 1 0.003 100 0.274
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Table 2 P, comparison between persistence
model, REFM model, Model-1 and Model-2

b i
Hpgiil REFM Model-1  Model-2
2000 0.615 0.702 0.647 0.715
2001 0.554 0.646  0.650 0.667
2002 0.635 0.741 0.715 0.768
2003 0.494 0.644  0.633 0.692
2004 0.680 0.774  0.725 0.781
2005 0.506 0.683 0.685 0.748
2006 0.616 0.764  0.757 0.801
2007 0.611 0.761 0.721 0.771
2008 0.689 0.822  0.803 0.831
2009 0.816 0.852  0.856 0.863
2000—2009  0.755 0.832 0.818 0.848
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Table 3 Relativistic electron flux

prediction efficiency of 1~3 days in

advance using Model-2

iy iR
AT 1K $EHT 2 K AT 3 K
2000 0.715 0.544 0.354
2001 0.667 0.552 0.410
2002 0.768 0.653 0.463
2003 0.692 0.516 0.306
2004 0.781 0.664 0.509
2005 0.748 0.558 0.294
2006 0.801 0.683 0.520
2007 0.771 0.585 0.345
2008 0.831 0.702 0.550
2009 0.863 0.753 0.623
2000—2009 0.848 0.758 0.641
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