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Abstract Previous results show that various interplanetary structures, such as interplanetary
coronal mass ejections (ICMEs) and corotating interaction regions (CIRs), may contain the

southward component of the magnetic field. Thus, all these structures are thought to be the
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interplanetary origins of the geomagnetic storm. In this paper, all moderate and strong
geomagnetic storms with Dst,, << — 50 nT between 2007 and 2012 are studied. During this
period, there are total 51 geomagnetic storms, in which 9 geomagnetic storms are strong events
with Dst,;,,<<—100 nT. The number of the geomagnetic storm during this period is much smaller
than similar period of 1996—2001 in the previous solar cycle. In addition, the interplanetary
origins of these geomagnetic storms are identified based on the in-situ observations from WIND
and ACE. It is found that 65% geomagnetic storms with Dst,, << — 50 nT were caused by the
structures related to coronal mass ejections (CMEs), and 31% were caused by corotating
interaction regions (CIRs). It should be noted that in this period, the CME related structures did
not produce any extreme strong geomagnetic storm with Dst,;, << — 200 nT and the CIR did not
cause the strong geomagnetic storm with Dst,;, << — 100 nT. These results suggest that the
geoeffectiveness of the CME and CIR is weak in this period. Furthermore, we found that the

CIRs were the main cause of geomagnetic storms in solar minimum while CMEs-related structures

were the main cause of geomagnetic storm in the rising phase and solar maximum.
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The shadow (b) shows the period we studied in this work while the shadow

(a) shows the previous similar region from 1996 to 2001.

25 ARARBRARS ARARARARN e [ARARRRRRN T | AAAAAALES: 770
[ Dstyin<-50nT ]
[ Dstyy<-100nT " 460
20+ X E
I 7 450
i e
g H40 2
b L 7 5 E
S E| =
E [ 10 B
= I 430 2
Z 10+ e 2‘
N
420
S m 7
I ,7/4 % 410
oy f
%, ]
0_ ,,,,,, ‘ ,,, ,,,,,,,,,,, J()

2007 2008 2009 2( 2011 2012 Year

3 g 5 kAR B L
P o 3853 R Dstnin=<<—100 nT fy
LG AR LD A S ROR AR T R TR
Fig. 3 The annual number of geomagnetic storm
The blue regions show the number of large geomagnetic storm
with Dstyin<< —100 nT. The red symbols show the annual

sunspot numbers.

345 T A 52 A I 08855 000 P30
3 MbREARIIAT 2 PR IR

FATH A WIND TLE A ACE TR /Y R A7 &
B 1 39 S R B DR 5 B 5 A UL i 40 IAGIE T 2007 4§

2 2012 AE (A1 Y 51 IR Hb ek 2 55 1 0947 B PR R. 78
Zhang % (2007a) Lk M Echer %5 (2013) By T,
b TG 2% X6 0L B AT A PR R A 4 S AT PR H )
S A Sk A S O AT R R S B S s
I DX AR AR AR T IX e R B XU AR S, 3
AT 3 1 2% 1O A7 2 B R T 503 O 5 H 840 S0 46 AH
KRB 5 LA BAE HT DXAH OGB4 B2 HAth 25 =
R G TR 0 51 R AAT B BRI A UE 45
R [EEF L FATHAEL 51 2 (hetp: //space. uste. edu.
cn/dreams/geostorms2007/ ({5 5 1)) 16 i — 4
T X SRR A SC R, R IR B — 2R R
Fity SR =40 AT TR AN
3.1 S5HEMRMHEXHIbESE

17 BB H %8 ) B30 55 2 AT B B Jay i 00 I T £ 0
PR FFIREE AL . — BN D 2 H 2 W Bl 5 19 47 B
B WL 2 2. AT B2 B %6 ) 5 9 S %) T R UL I AR E
AL FE B 5R 1 %  L R RE R T 5 R R AR L B 5 Y R
Yy TR 38 0 R 25 DL OB B 3 48 (Wang et
al. s 2002b; Jian et al. , 2006a). PR ) H % 4y i il
555 AT BB K Sl ¥R 1 T R B XA LA HTJE Bl i
I DXFNAT B B %8 ) Jo 4 S3F e 2 B R 5 4
B4 g5 th 7 — Al 5 H 8 Bl A G 454 51 R Y
b TG A% 1 B RS S 45 v R 68 B B2 X T RE B AT
A bR H 2 Bl 5 X 5. A7 B bR H %Y Bl 5T



3826 i BR ) PR 2% R (Chinese J. Geophys. )

57 %

R1 20072012 FEREHREU L MBERETEREMEINR
Table 1 The list of the geomagnetic storm with Dst,;,<<—50 nT from 2007 to 2012 and the types of their interplanetary sources
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1 2007-03-24T09 00 —72 ICME 27 2011-08-06T04 : 00 —107 ICME+SH
2 2007-04-01T09 00 —63 CIR 28 2011-09-09T18 : 00 —69 CIR
3 2007-05-23T14 : 00 —58 CIR 29 2011-09-17T16 : 00 —70 ICME+SH
4 2007-10-25T22:00 —353 CIR 30 2011-09-27T00 : 00 —101 ICME+SH
5 2007-11-20T21:00 —59 ICME 31 2011-10-25T02 : 00 —132 ICME+SH
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WIND in-situ observations
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Fig.7 A geomagnetic storm caused by the disturbance in the solar wind: 2010 December 28 event
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