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Study of Ionospheric Irregularities in the Vicinity

of SED Region During a Super Geomagnetic Storm
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Abstract Small-scale ionospheric irregularities can cause strong amplitude and phase scintillations

of radio wave signals passing through the ionosphere. In this paper, the phenomena of Storm En-

hanced Density (SED) were studied during a super geomagnetic storm in October 2003 by using

the TEC data of IGS. Rate of TEC Index (ROTI) is calculated with the observed data of GPS.

The ROTI has been used to analyze the spatial and temporal distribution of small scale ionospheric

irregularities in the vicinity of SED region. It shows that the irregularities near the SED border

were gradually increased with the development of geomagnetic storm during the main phase, and the

distribution density reached its maximum value in the latter part of the main phase, and then was

reduced during the recovery phase. Initially, the irregularities were mainly distributed in latitudes

40◦ ∼ 45◦N. Subsequently, the irregularites drifted to higher latitude, and were mainly distributed

in latitudes 45◦ ∼ 55◦N. This study provides an important theoretical foundation on revealing the

propagation characteristics of radio waves passing through the vicinity of SED region.
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T 2 2003 � 10 � 30 Q TEC ���
Fig. 2 Evolution of TEC on Oct. 30, 2003

Æ�B 21:00UT Y;k=$, TD 3(c) .C.

23:00UT, SED NDQ:# ROTI Æ�X[n&, T
D 3(d) .C.

3.1 SED \]^_`abcd*efghij
kldmn"o
D 4 6 2003 6 10 B 30 7GFXT@_H

ROTI #bo45 (105◦ ∼ 125◦W, 35◦ ∼ 55◦N `
ZP ROTI U &bo[#5Z�BU5Zp�.
C). ]D 4 M8`0,  GFJ*2<# 19:30—

23:00UT �<[, SED ->Wa0E.  19:30—

20:30UT 2<, SED NDQ: ROTI U%G&, %
%#�45G[.  20:30—22:30UT 2<, SED N
DQ: ROTI> 1 #B\=D, NDQ:%%#�
45X[=D. 22:30—23:00UT 2<, SED ND

Q: ROTI U%G&, %%#�45G[. 23:00UT

� SED [VDG?4!c 55◦N, 1� SED NDQ
:#%%#�pq\]. SH, 20:30—22:30UT2
<, ROTI> 1.5 8 1<ROTI<1.5.qB\B 19:30—

20:30UT 2<8 22:30—23:00UT 2<%$kD, Q
8- GFJ*2<# 20:30—22:30UT, SED ND
Q:%%#�GD.  GF\.*2<, c 23:00—

01:00UT �<[P, SED  23:00UT [V/G?4
!c[K^Wa\], SED NDQ: ROTI U%k
&, 8-%%#�45ck[.

3.2 SED \]^_`abcdrn*est
CD 2# TEC45M8`0, SED-> 2003

6 10 B 30 7# 19:30UT udK^0E, R;Ll
e/ 10 B 31 7# 00:00UT ud.  12<, SED



1�23: 4567
89:;<=>?@�ABC 555

T 3 ROTI 	�
Fig. 3 Distribution of ROTI
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Fig. 4 Statistical distribution of ROTI on Oct. 30, 2003
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Fig. 5 Statistical distribution of ROTI in different latitudes in the vicinity of SED region on Oct. 30, 2003
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