
Day-time enhancement of Geomagnetic Disturbance at the
magnetic equator in India

A. YACOB

Coloba Observatory, Bombay

(Ileceived 19 Oclober 1964)

ABSTRACT. GMlllf\P;n<Jtit' dtet urbauce Ihily variation SlJ(ll) 81111etorm-ttmc hnur1r de pressions in JI occurring
at tbe magnetic o bserva torlee, l'rivandrum s lid Annamulal negnr. stat ions close to the IIIllgilt' t ic equator are compared
with t hose occurring at . \ I i htl~ (mag. lilt. I :~ ' r\) to Mlnw that the di sturbance s lire (,f al lllut the same lI\a~n i tlidc dudllK
the night-ti me at the t hroe nbservatcries, while during the dey- t ime di sturba nce magn itudes near t he I'Ul12DCt i (' eq uator
ere enhanced in Yllr) "iuJ(degrees depending nn the t ype of disturb-moe. It Ie infer red t l-at l!f'0Il111j,l;IU'tiu tlh;turh"I I('e8
ar ise at least partly Ir-un B.layer elect ric cur rents and that such r-urrent s are uug nu-rued at the magnetic equator
during the day. Thf' fact thut the di sturbances nre 110t enhanced ut tht" n.eg uct ic equator d uring th e night must he
due to t.he tnslgoiflcant ionization ir the E.la,,"(·r and the absence of inhib ition of vertical Hall currents at night,
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from the magnet ic equator, to bring out the day
and night dissimilar it y ill their effects near the
magnetic equator. The types of geomagnet ic die
ru rbauce examined are (1) d isturban ce duily varia
tion! SlJ(l/ ), (2) rnngnitudes in II of storm-time
hourl y mean total disturbance ol' ind ividual geo
magnetic storms. The location of the t hroe obser 
vnt or ios within a narrow belt of longitucleg of width
less than 30 m inu tes of time, apn rt from the fact
that Alibag is quite d istant from the muanotic
c9.uator, is well sUi.ted for a comparnt.ivo gt~ly of
d istnrbanoc magn itudes at these observatories
,~ it~ a .v iew to bring ou t their (boy and night d is
similarity and cnhnncements in the magnetic
equatorial region. The comparative study is con
fined to t he IGY period.

2. Geomagnetic Dally Disturbance Variation SIJ(I1J

For tho period or th e IGY t he hourl y vnluos of II
for all th o ID and t he 1Q day.< were avernzerl
sepnrutely hour-wise and t he moan hourlv values
~or ID days were subtrac ted From the correspond 
lllg mean hourly values for JQ duy~, afte r applying
the l1o~-cyc.l ic corrce tion~; to give the hourly
depressions III II du e to d isturbance. If the mean
hourly values for tho 1Q and ID days for t he hour

q 1 dt were III am lJ, and the meau lion-cyclic

changes (reckoned at Oh GlIfT) were ",'I and l ....
respectively then the mean hourly va lues correc ted
for t he non-cyclic changes were

t. Introduction

With the find ing or nlmormally h igh diurnal
ranges in Sq( ll) at t he magnetic equator, the
question whether goomagnctic dist urbance iM
also enhanced there arise.... ns a logical sequence.
Chapman (1951) has exam ined t his quest ion and
has adduced evidence to show that SD as well as
Dd near the magnetic equator are normal, that is,
comparabl e with that shown in regions well awny
from the magnetic equator. Since then it has
been shown that Se'H, 81's, other short-period
fluctuations and even the initial phase of geomag
netic storms arc augmented during the duv-timo
Hear tho magnet ic equator (Sngiura 1953, F~rbu~h
and Vestine 1955, Srinivnsamurthy 1960. Maeda
and Ynmamoto 1960, Onwumcchilli 1960,
Onwumechilli and Qgbuehi 196:1). Forbush (1960)
has reported that SD too, sometimes bu t not
always, exh ibits enhanced effects in t he same way
as docs Sq 01ways.

Yacob and Pishuroty (1963) have given a
condensed account of geomagnetic quiet-day and
disturbed-day field var iation s in the region of the
magnetic equato r in India, Indications have been
made of day and night dissimilar ity in t he magni
tudes of all geomagnetic disturbances in fl , includ
ing t he d isturbance da ily var iat ion, SD(/l ), short
period fluctuations in 11 and storm-time hourly
mean total dist urbance maguitudes, Detailed
elaboration of tho diurnal v-n iat ion in the enhance
ments of the short-period Iluct .nations in /l has
since boon given by Yacob and Khan na (196-1).
In this contribution magnitudes of geomagnetio
disturbance ill II rr.gist.orod ut Trivanrlrum (mag.
lat. 0°19'8, geog.long. 76'57'E ) and at Annamnlai
nagar (mag. lat. 2°42'N, geog. long. 79°.1]'E),
stations close to t he magnet ic equato r, are com
pared with t hose occurring at Alibag (mag. lat .
12°55'N, geog, long. 72'52'E) , a st ation well away
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