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STORM sudden commencements (sc or sse) mani
fest at low and equatorial latitudes most commonly in 
two forms denoted as se ( + ) and sc (-+ ) or SC·1

-
5

• 

A fascinating aspect of sc at equatorial latitudes is the 
conspicuous enhancement of its magnitude during 
day time in the vicinity of the dip equator. This char
acteristic feature is observed in the amplitude of both 
the preliminary reverse impulse (PRO and main 
im pulse (M J) of se ( - + ) and MI of sc ( + ); the rate of 
dip equator enhancement is, however, larger for sc 
(-+) than for se( + )4-10. The origin of the occurrence 
of sc (-+) with enhanced magnitude at day time dip 
equa tor is not yet well understood. The recent studies 
of Araki5

, Rastogill•
12 and Reddy et a/13 indicated that 

the signature and amplitude of sc events at the day
time dip equator are the net result of magnetospheric 
compression and transient changes in electrojet elect
ric field. According to the'model of Araki5

, the seat of 
electric currents causing changes in ground level H 
field associated with polar electric fields responsible 
for PRJ and a major part of MI of se( -+) (also of sc 
( + » is at ionospheric levels. The dip equator 
enhancement of sc magnitude may therefore be 
expected to show a dependence on the electrojet 
strength at the time of SC. This is because the ionos
pheric currents are in general proportional to the Sq 
current system which shows the usual dip equator 
enhancement. This aspect has been examined in detail 
by Kane 14 who found the dip equator enhancement of 
sc ( + ) magnitude to be highly variable and not always 
commensurate with the electrojet strength. The situa
tion in respect of the amplitude of PRJ and MI of sc 
( - +) at dip equator is however not known. A study 
of the relationship of the amplitude of the constituent 
components of sc (-+) at dip equator to the elec
trojet strength at the time of its occurrence is therefore 
felt necessary and worthwhile and in this communica
tion the results of such a study are presented. Since the 
dip equator enhancement of sc (-+) is much steeper 
than that of sc (+), the dependence of the amplitude 
of PRJ and M I of sc (-+) on electrojet strength is 
investigated here by collating events spread in local 
time at an electrojet station. This is felt quite approp-

riate as the electrojet strength varies markedly during 
the course of the day and it also exhibits considerable 
day-to-day variability at any particular hourIs. 

Original normal run magnetograms at Kodaikanal 
(1at: 100 14'N; long., 77 0 28'E; dip 3.5 0 N) covering the 
period 1957-78 constitute the basic data used for the 
present study. As we are primarily interested here in 
only the magnitudes of PRland MI of sc( -+), normal 
run magnetograms are considered adequate for the 
purpose. Careful examination of scevents over the 22 
yr period mentioned above showed the occurrence of 
32 clearcut se( - + ) events at Kodaikanal which were 
more or less uniformly distributed in local time. The 
magnitude of the electrojet strength just prior to the 
onset of each se( -+) event is estimated by evaluating 
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FilUre 1. Variation with the equatorial electrojet 
strength (A Sd I) of (a) magnitude of preliminary 
reverse impulse (PRO (b) magnitude of main impulse 
(MI) and (c) ratio of the magnitude of PRI to MJ for Sc 
sc( -+) events at Kodaikanal. 
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• 
the parameter ~ Sd I from published hourly H field 
data of Kodaikanal and Alibag, following the proce
dure introduced by Kanel6

• Figure 1 a and b depict the 
.-

relationship of the amplitude of PRJ and MI to the 
electrojet strength for the 32 events studied. The mass 
plots presented in figure 1 a and b show a large scatter 
clearly indicating that the amplitudes of PRI and MJ of 
sc( -+) do not vary systematically with the electrojet 
strength prevailing at the time of se. Rastogil reported 
a high ratio of the amplitude of PRJ to MI of sc(-+) 
events at Kodaikanal to occur only during the midday 
hours, from which he inferred the ra tio to be related to 
the s~rength of the electrojet current at the time of se. 
We have examined this aspect and it is found that the 
ratio of PRJ to MI amplitude does not also exhibit any 
definite relationship with the electrojet strength as 
may be seen from figure Ie. 

The present results revealed the lack of any syste
matic dependence of the amplitude of PRland Ml(and 
their ratio) of sc( -+) events in the Indian electrojet 
region on the elect rojet strength at the time of se. This 
finding is similar to the one reported earlier by Kane14 

for MI of sc( +) events. It is quite plausible therefore 
that the amplitude of SC(+) and SC(-+ )atelectrojet 
location is governed more by the magnitude of the 
transient change during sc in the dynamo region elect
ric field than by the strength of the electrojet at the 
time of SC. The VHF backscatter data of Reddy er al.13

, 

in fact, showed the sc associated electrojet electric 
field to increase with an increase in sc( + ) amplitude 
at dip equator. Further such observations are very 
much required, especially for sc( -+) events, to sub
stantiate the understanding reached from the present 
study as regards the factors that govern the amplitude 
of sc ( - +) and sc( +) at day time dip equator. 

The assistance of Messrs. K. Sasidharan and J. V. 
S. Visweswara Rao in scaling the magnetograms is 
thankfully acknowledged. 
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