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Preliminary Attempt in Prediction of the Solar
Proton Event With Proton Flux Data

LAT Zhijuan XUE Bingsen

(Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100080)

(Graduate University of Chinese Academy of Sciences)

Abstract Solar Proton Events (SPE) bring a significant radiation hazard to spacecraft and as-
tronaut within and beyond the magnetosphere. Knowing and understanding the rule and precursor
characteristic, establishing accurate prediction model to carry on the forecast of solar proton events,
taking protective measures are of vital significance for the safety of the spacecraft and astronaut.
Massive research has indicated that, before the eruption of solar activity, part of energetic particles
may escape the binding of active region magnetic field, and disseminate towards interplanetary space
along magnetic field line. Therefore, before the proton events, an increase of high energy proton
flux may be seen in the earth-synchronous orbit. The proton energy spectrum before solar proton
events which related with the solar nearby acceleration process has obvious difference with that of
the general proton flux stochastic fluctuation. Therefore we may carry on the forecast of solar proton
events through analyzing the energy spectrum parameters of proton before event. According to the

proton energy spectrum, the variation of energy spectrum parameters before the commence of SPE
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was analyzed in this paper with proton flux data from channel 4~9 MeV, 9~15MeV, 15~40 MeV,
40~80 MeV on the GOES satellite. A new method was introduced to use the variation of energy

spectrum parameters and the proton flux data with energy E > 10MeV to predict SPE. Then, the
method was used for SPE forecast based on the five-years data selection in 2002—2006 by test. The

result turned out to be encouraging with the accuracy rate reaches to 97.5% and have an advance

time of several tens minutes up to over a hundred hours.

Key words Proton flux, Energy spectra parameter, Solar Proton Events (SPE)
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Fig.1 Temporal profile of integral proton flux with £ > 10 MeV and parameters of proton energy spectrum =, §, jo

for the period 10—17 Jan., 2005 (Moments of SPE predictors’ manifestation and actual beginning time are marked

by the solid vertical line and the dot-dashed vertical line separately at the upper panel)
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Table 1 Results of the SPE prediction for the period 2002—2006
i LTS R A fitIE= /N ] B F R AR TR IR SN
2 F-H-H uT $ERrHE /h = F-H-H UT PR /h
1 2002-01-10 2045 108.75 23 2003-10-26 1825 98.42
2 2002-01-15 1435 5.58 24 2003-10-28 1215 8.25
3 2002-02-20 0730 0.50 25 2003-11-02 1105 66.08
4 2002-03-17 0820 21.33 26 2003-11-04 2225 iR
5 2002-03-18 1300 4 27 2003-11-21 2355 82.92
6 2002-03-20 1510 0.17 28 2003-12-02 1505 2.08
7 2002-03-22 2020 3.33 29 2004-04-11 1135 5.58
8 2002-04-17 1530 140.50 30 2004-07-25 1855 72.92
9 2002-04-21 0225 31.50 31 2004-09-13 2105 1.08
10 2002-05-22 1775 9.42 32 2004-09-19 1925 1.42
11 2002-07-07 1830 63.50 33 2004-11-01 0655 46.92
12 2002-07-16 1750 3.83 34 2004-11-07 1910 15.17
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13 2002-07-19 1050 0.83 35 2005-01-16 0210 18.17
14 2002-07-22 0655 31.92 36 2005-05-14 0525 7.72
15 2002-08-14 0900 5 37 2005-06-16 2200 1
16 2002-08-22 0440 77.67 38 2005-07-14 0245 95.75
17 2002-08-24 0140 18.67 39 2005-07-27 2300 22
18 2002-09-07 0440 20.67 40 2005-08-22 2040 17.67
19 2002-11-09 1920 2.33 41 2005-09-08 0215 3.25
20 2003-05-28 2335 TCH R 42 2006-12-06 1555 22.92
21 2003-05-31 0440 T HbE 43 2006-12-13 0310 0.17
22 2003-06-18 2050 47.83
LU A ; ; PR, FIFLX P45 4 E > 10MeV )5 Tl
BT O : i ] R 20022006 4E AR FH AT IR, 4
= b : i AT AT L MBS — T 2 /N, 9 FG R BHR T
2 0 | i L TR T 2R3 97.5%, A 545 o4 T AR 1) s
Tl il { B
= i | fEBsg, =AM SHEAT T jo 1
g 0% i ! Wik, HRRFHEEOA LT T HUR, 1
Y 71\ LT LV R T VA X T R B BUARAR AT BEEAT U, A SCep
ol ; &‘ 3 ; MAHTTTLAES, 68— 20 T8 ARG

107200 30 10 200 30

date/day

B2 2005479 ] B> 10MeV {5 74 H &
AL gk (BN R F A

ol i, 185 Rk s S B B A I A i A R e D)

Fig.2 Temporal profile of integral proton flux with

E > 10 MeV for the period July—September, 2005
(Moments of SPE predictors’ manifestation are marked
by the solid vertical lines, and the actual moments are

marked by the dot-dashed vertical lines)
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