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ABSTRACT. For thohighly activeperiod of solar cycle 10. amplitudes of storm sudden commencements (SSe)
at.the three sta tions in tho Ind ian equatorial region are examined. Storms with alargemain phase are found to accom
pany sudd en commencements occurring during the day time. The equatoria l enhancement in sse amplitudCl in the
horiz.ontal force i. found to bealmos t nnifonn from 2 ·T' magnetio latitude to the dip equator except for a.few houri!
centred on local noon. In tho vertical force, the enhancement at Trivandrnmncar the dlp equator is found to be
extremely largo. The occurrenceof storms with largo ranges in tho vertical force and the eceeonal characterist ics of the
~ are aleo invC5iig&tcd. An unexpected quesi-periodie variation in mngce in the vertical forcehllll been foundat
Koda.ikanal. Probable C&U1Je8 of large amplitude. ofSSCe and storm ranges in tho vertiCllI foroo &rO discussed.

i. lntroductIon

The phenomenon of storm sudden commence
ment (SSe) and of subsequent main phase and
recovery of the horizontal force of the earth's
magnetic field has been extensively studied in the
past few decades. Considerable information has
been gathered on t he princ ipal characterist ics of
sSCa such n.. their sha pe, amplitude, rise t ime,
local t ime and lat it udinal dependence and clay
time enhancement near tho magnetic equator. It is
now fair ly well known that th e SSCs are due to the
impact of solar plasma on the eart h's magneto
sphere and consequent generation and transmission
to th e earth of a hydromagnotic wave. The s s e
amplitudes in t he horizontal force are not related
to the importance of tbe source flare on tile sun or
to the magnitude of the following magnetic storm.
In the vertical component, bot h the sse ampli
tudes and the range.• of the following storms are
usually sma ll. However, at Trivandrum ncar
the magnetic equator, in addition to the large S g

range in Z, the amplit udes of sses as well as the
main phase of storms are nlso not iced to be much
larger t han at. similar locat ion in tho South
American equatorial region. Using da ta collect ed
dur ing t ho major par t of I,igh solar ac tivity period
of solar cycle 19 at th e throe magnet ic stat ions in
south India tho amplit udes of SSC. and ranges of
storm, have been st udied in the present investi 
gation. The stations, their co-ordinates, magnet ic
lati tudes and the period for which data were
available are given in Tab le 1.

2. Local Ume eeeurreeee of SSCs and raores of usocIattd
storms
Following Matsusl,it a'. classification (1957) the

S Cs at the three stations are predominantly of
the shape referred to as se with a main posit ive
impulse. On a few occasions the type designated as
s e with a negati ve impulse preceding th e main
positive imp ulse has also been observed . The
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distribution in local time of ssCa bv F erra ro,
Parkinson and Unt hank (1951) and :lIatsushit a
(1962)indicated a slight tendency of s se occurrence
with a larger freque ncy during early afternoon
hours. In the Indian equatoria l region 130 sses,
observed at Kodaikenal, were grouped according
to time of their occurrence. No definite indica tion
of t heir occurre nce with higher frequency during
auy par t of the day was, however, observed . s s e s
preceding 'severe' storm (range in 1I, Rn ;;. 400y)
did , however, appea r to occur with larger freque ncy
during day time. Of the 25 s s e . preceding severe
storms, 20 occurred betwoen 0000 and H OO UT
or about three times as frequently as those which
were recorded during the remaining 10 hours. While
th e number of sSCa is inadequate for a precise
determination of occurrence in local t ime there is
an indication t hat conditions for a storm to develop
with a large main phase are favourable in this
region when th e preceding s s e OCcurs d uring uay
time. In the earlier part of the act ive per iod of
the solar cycle 19 (1957-68), of th e 8 sSCa, 7
occurred between 0300 and HOO UT or cluring an
eleven-hour interval centred at 0830 UT. D uring
tho later part of t he eycle (1959-62), 13 of the 17
SSCs preceding severe storms occurred between
2300 and 0900 UT or during a ten-hour int erval
centred at 0-100 UT. It would, therefore, appear
that large ma in phase development of storms was
associated with SSCs which occurred about 4t
hours earlier during the later part of t he solar
cycle,

3. Prlnclpalleotl1lel 01 SaddenCommencement amplitudes I nd
ranges of storms

The sudden commencement arises from the
impact of an ionized cloud from the sun on the
earth's geomagnetic field (Chapman and Ferra ro
l!HO). The ~ydromagnetio wave generated hy t be
impact of solar plasma t ransmits tb e effect to t he
surface of th e eart h (Piddington 1959, DCS8ler an d












