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Abstract In this paper, the SITEC phenomena is investigated which were caused by the X-class X-
ray solar flares occurred from 1996 to 2003. The TEC data which obtained from a global GPS network
are used to calculate the TEC increment, ATECy, and the variation rate increment, A(dTEC;/dt),
caused by solar flares. It is found that both ATEC; and A(dTEC¢/dt) are closely related with the
flare’s maximal X-ray flux and its location on the solar disc. After eliminating the effect of the
maximal X-ray fluxes and the locations on solar disc of different flares, results showed that there
is a negative relationship between ATEC; and the distance between the Earth and the Sun, The
larger the distance, the smaller is the ATEC¢. Another finding is that A(dTEC;/dt) correlates with
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the duration of the flare. Some characteristics of the flares which cause no obvious SITEC are also

found.
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Table 1 Parameters of the flares used in the study

A XHEWKEEE BREAEMSE BRAESE  ERHFERE /h
1996-07-09 2.6 —-30 —10 0.80
1997-11-04 2.1 -33 -14 0.17
1997-11-06 9.4 -63 -18 0.20
1997-11-27 26 63 17 0.35
1998-04-27 1.0 50 -16 0.72
1998-05-02 1.1 -15 -15 0.33
1998-05-06 2.7 —65 -11 0.37
1998-08-19 3.9 75 32 0.25
1998-08-24 1.0 9 35 0.75
1998-11-23 2.2 —89 —~28 0.50
1998-11-28 3.3 32 17 1.32
1999-08-28 1.1 —14 -26 0.43
1999-10-14 1.8 32 11 0.15
1999-11-27 1.4 —68 -15 0.18
2000-02-05 1.2 52 26 0.23
2000-03-22 1.1 =57 14 0.37
2000-03-24 1.8 —82 16 0.30
2000-06-07 1.2 3 23 0.53
2000-06-18 1.0 —85 23 0.18
2000-07-12 1.9 27 17 0.47
2000-07-14 5.7 -7 22 0.67
2000-11-25 1.9 -23 20 0.37
2000-11-26 4.0 —38 18 0.37
2001-03-29 1.7 -19 20 0.58
2001-04-06 5.6 31 =21 0.35
2001-04-10 2.3 -9 -23 0.60
2001-04-12 2.0 —43 -19 1.17
2001-04-15 14.4 -85 =20 0.60
2001-06-23 1.2 23 10 0.15
2001-08-25 5.3 34 =17 0.68
2001-11-04 1.0 —18 6 0.90
2001-12-11 2.8 41 16 0.27
2001-12-13 6.2 9 16 0.25
2002-07-03 1.5 -51 -20 0.13
2002-07-15 3.0 -1 19 0.25
2002-07-18 1.8 -30 19 0.42
2002-08-03 1.0 ~76 -16 0.20
2002-08-21 1.0 —51 —-12 0.13
2002-08-24 3.1 —81 -2 0.70
2002-08-30 1.5 74 15 0.80
2003-03-17 1.5 -39 —-14 0.43
2003-03-18 1.5 —46 —-15 0.48
2003-05-29 1.2 -37 -6 0.35
2003-06-11 1.6 =57 14 0.43
2003-10-19 1.1 58 8 0.58
2003-10-29 10.0 -2 -15 0.40
2003-11-02 8.3 —56 —14 0.60

2003-11-04 28.0 —83 -19 0.62
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Fig.6 Temporal variation of TEC during flares which cause no obvious SITEC as that in Fig.1
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