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ABSTRACT  From the study of 110 observed intense geomagnetic storms (dst ≤ - 110 nT) in relation with X-ray solar 
flares and coronal mass ejections (Halo & Partial halo) for the solar cycle 22,23 and rising phase of 24, it 

is concluded that intense geomagnetic storms are closely related to different classes of X-ray solar flares. It is also ob-
served that majority    of the intense  geomagnetic storms (78 %) are associated with coronal mass ejections in which 
75 %  geomagnetic storms are associated with full Halo type CMEs and 25 %  storms are associated with partial Halo 
type CMEs. A positive correlation has been found between magnitude of intense geomagnetic storms and speed of 
associated CMEs. 

Introduction- A geomagnetic storm is a major component 
of  space weather  and provides the input for many other 
components of space weather. A geomagnetic storm is 
caused by a  solar wind  shock wave or cloud of magnetic 
field which interacts with the  Earth’s magnetic field. The 
disturbance in the interplanetary medium which drives 
the geomagnetic storm may be due to a solar  coronal 
mass ejection  (CME) or a high speed stream  of the  so-
lar wind  originating from a region of weak magnetic field 
on the Sun’s surface. A  solar flare  is a sudden brighten-
ing observed over the  Sun  surface which ejects clouds of 
electrons, ions, and atoms through the corona into space. 
Solar flares were one of the first strong disturbances dis-
covered on the Sun and they were considered as the im-
portant source of almost all interplanetary and geomag-
netic disturbances but another powerful solar processes  
coronal mass ejections (CMEs) were discovered by Gosling 
(2007) which is considered  as the main cause of all inter-
planetary and geomagnetic disturbances (Schwenn et al 
2005, Yermolaev et al 2005). Actually CMEs are eruptions 
into interplanetary space of as much as a few billion tons 
of  plasma  and embedded magnetic fields from the Sun’s 
corona. The majority of large and major geomagnetic 
storms are generated by the encounter with both the in-
terplanetary shock and the CME that drives it. The “geoef-
fectiveness” of CMEs i.e. their ability to disturb the Earth’s 
magnetosphere is a function of their speed, the strength of 
their magnetic field, and the presence of a strong south-
ward magnetic field component (Webb,1994,Gopalswamy 
et al 2007,Yashiro et al 2005,Cane 2003). In this paper, I 
have presented the analysis and results of solar flares and 
coronal mass ejections with geomagnetic storms Dst ≤-110 
nT during the period of solar cycle 22, 23 and rising phase 
of 24.

2. Data analysis
For geomagnetic storms, disturbance storm time (DST 
≤ - 110 nT) index was obtained from site http:// omni-
web.gsfc.nasa.gov. Solar flare data  available from the 
NOAA National Geophysical  Data Center and collocated 
World  Data  Center for Solar-Terrestrial Physics have been 
used. We have used the CMEs data from large angle spec-
troscopic coronagraph (LASCO) on the solar and Helio-
spheric observatory (SOHO). In the present study, we have 
studied the total CMEs, full halo and partial halo CMEs . A 
CME is said to be partial halo for which MPA ≥ 1200 and 
a CME is said to be a full for which MPA is equal to 3600 

which is  based on the azimuthal extent of CMEs in LAS-
CO field of view .

3. Results and discussion
We have analyzed intense geomagnetic storms magnitude 
≤-110 nT with X ray solar flares of different categories, 
observed during the period of solar cycle 22, 23 and ris-
ing phase of 24.It is observed that all 110  intense geo-
magnetic storms have been identified which are associ-
ated with X ray solar flares of different categories. Out of 
110    intense geomagnetic storms 15 (14 %) geomagnetic 
storms are found to be associated with X- class X-ray so-
lar flares, 60 (54 %) geomagnetic storms are found to be 
associated with M- class X-ray solar flares,28 (25 %) geo-
magnetic storms are found to be associated    with C class 
X-ray solar flares and  07(7 %) are found to be associated 
with B- class X-ray solar flares. From these results it is con-
cluded that intense geomagnetic storms magnitude ≤-110 
nT are closely related X-ray solar flares solar flare.

It is observed that majority of the intense  geomagnetic 
storms has been identified as being associated with coro-
nal mass ejections .We have  110  geomagnetic storms in 
which 87   intense geomagnetic storms (78 %)  has been 
found to be associated with coronal mass ejections in 
which 75  %  geomagnetic storms are associated with full 
Halo type CMEs and 25 %  storms are associated with par-
tial Halo type CMEs. A positive correlation has been found 
between magnitude of intense geomagnetic storms and 
speed of associated CMEs. 

These results  suggest that the coronal mass ejections as-
sociated with X-ray solar flares are very much effective in 
producing major geomagnetic storms.
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Figure 1-Shows association of Solar Flares with intense 
geomagnetic storms.
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Figure 2 - Distribution of intense geomagnetic storms 
with coronal mass ejections. 

REFERENCE [1] Gosling J.T.,(1993), “The solar flare myth”, J. Geophys. Res., 98, 18937-18949. | [2] Schwenn,R,Dal Lago,A.,Huttenun,E.,Gonzalez,W.D.,(200
5),  |  Annales Geophysicae,23,1033- 1059.  | [3] Yermolaev,Yu.I,et al, (2005), Planetary and Space Science 53/1-3 pp-189-196. | [4] Webb,D.F.& 

Howard R.A.,(1994), “The solar cycle variation of CMEs and the solar  |  wind matrix”, Geophysical Res.Vol.99,4201-4220. | [5] Gopalswamy,N.,Yashiro,S.& Akiyama,
(2007),”Geoeffectiveness of coronal  |  mass ejections”,J.of Geophysical Res.Vol.112. | [6] Shrivastava ,P.K., Singh ,G.N.,(2002), Earth and Moon Planets,91,1-8. | [7] 
Webb. D.F. Cliver, E.W. Crooker, N.U. St. Cyr, O.C. & Thompson, B.J. (2000), |  “Relationship of halo coronal mass ejections, magnetic cloud and magnetic storm”,  
|  J. Geophys. Res., 105, 7491-7508. | [8] Cane HV, Richardson IG).( 2003), Interplanetary coronal mass ejections in the  |  near- Earth solar wind during 1996-2002. J. 
Geophys. Res., 108 (4): 1156.


