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Abstract A moderate storm occurred on 11 Oct 2010. In this study, utilizing multi-instrument
(Digisonde, VHF radar and GPS TEC/scintillation receiver) observations over Sanya, and the
Digisonde and TEC/ scintillation measurements at Mohe, Beijing, and Wuhan located along 120°E, the
response characteristics of low and middle latitude ionospheric irregularities to the storm are
investigated. Observational results show that F region ionospheric irregularities were triggered by
the storm during post-sunset and post-midnight hours at Sanya, but it was not observed at higher
latitude (Wuhan, Beijing and Mohe). During post-sunset hours, the ionospheric irregularities
producing moderate scintillations were initiated by the prompt penetration electric field at the

main phase of the storm. However, ionospheric irregularities observed during post-midnight
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during the storm.
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hours were caused by the disturbance dynamo electric field at the recovery phase of the storm.
The over-shielding electric field with the same polarity as disturbance dynamo could be another
Keywords

disturbance source. Ionospheric irregularities with different scales could occur simultaneously
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Fig. 1 Interplanetary environment parameters and geomagnetic disturbance index
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Fig. 2 Variation of h,F, and f,F, on Oct 11, 2010

Solid line represents the parameter on Oct 11, dotted line represents the reference background value of geomagnetic quiet days

in this month, gray horizontal bar indicates the periods of spread F recorded by Sanya Digisonde.
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Fig. 3 Evolution of equatorial spread F recorded at Sanya on Oct 11, 2010 (The time label of ionogram is universal time)

A S AELAS D00 A ] 38 17 5 B 8 B 88 55 1 2 R X
5B e AT I SR B 9 A RS BE B TR F(RSE)
[F25. Il 4c iR iy 2010 48 10 A 11 H & 1] ik
[l g 2238 ) 5 B L OF) B IR 45 4 Y O IR B B 2 )
R O I RIS RN 0] RS B B ] Y
HERS 2 5 3 0 M 78 /N s E A v B b R
DU s 8 R A 5 IR 67 17 22 0 By R AN B U AR 1] I
. Wi J5 (2000—2130U'T) fil /S HiL I 4 22 3 4 ke
JEIEA N 50 m/s . ASHEIU A ) RS

Bl 5 &2 W = R L st i) GPS TEC
L H 2 DN R O 25 SR A R R R A R A T — R
(10 A 10 B M)F— K10 A 12 H), = GPS
TEC/ 2§ 2 R W 2 48 3 10 5% BV BGR 1 Lo
B v 2 N M. T AR R R AR K (10 A 11 HD il
SEOB B e B 2 INBR S TEC &R N
1140UT FF 4G 90 5% 2 T 8058 19 FL B3 J2 N MR . — ELFF

223 1500UT 3 5 77 5 Hif 807 0 w3 430 s 2 g 4
Ji& F A VHF 873k ic s 21 59 AS 0000 A 5] 35 /9 4 A= B
&) [ 4. Eodr 7 1200UT Al 1440U°T M3, HBL T 1A
TR B AR 4% 5 1630 3] 1700UT 2 [8], X g 5§
BT B2 IR S H 5 BE N A0 A7 R B B 3 — B B
= S BT AR VHF 87 3k B A 10 5% 31 3 00 /e
B AR A JZ B2 F, 20 500 24 — K
PR, N GPS TEC W45 1R E . BRI 8] iy 15 )2
TEC S 2 BN R a3 AR 7610 58 B 2 )2 N R 19
B B B (12001300, 1400—1500, 1600—1700UT),
TEC #84 W] iy AR . 5 i g )2 T AR 52 IR W 8 1) E
FH.

MBS R IR & A i 4 R FL R IR ER 1) =
M SR B L B B 2 DN R T e 4 R ) I
AL AR A I 3. R v S a0 6] B )2 R
FE R AR BARER FE b X



370 Hi Bk ¥ PR 2% i (Chinese J. Geophys.)

500
400
300

Range/km

200
100

500
400
300

Range/km

200
100

500 %
400
300 4

Range/km

200 44

100 - -
11 12 13 14 15 16 17 18 19 20 21

UT/h
4 = VHF 8k 5 20 09 82 48 J A
()32 2010 4F 10 A 9 H 2 13 H 75 325 0] 350 5% 32 Bl o 8 A0 00 32 9 22 K PRl (R TD)  (b) 5 2010 4F 10 A 11 H &I AY RTT AT
()72 2010 4F 10 A 11 H 58] Y 5 2 1] i8¢ £ 8 32 12 156 B 0 g 88 19 8 AR IRT (RTV).
Fig.4 Irregularities recorded by Sanya VHF radar
Panel (a) shows radar Range-Time-Intensity (RTI) map during Oct 9 to Oct 13 of 2010, panel (b) shows radar RTI map
at the night of Oct 11, 2010, panel (¢) shows radar Range-Time-Velocity (RTV) map at the night of Oct 11, 2010.
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