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The Indian equatorial electrojet in IGY and IQSY
.1. YACOB

Colaba Obscrraloril, BOil/bail

(Recei,'c,l 7 Febru"'iI 1966)

A&'TRACT. The parameters of the India n equatorial electrojet are obtained {or tho mouths April to August of
tho &Olar maximum yeer, 19.j8and the sola r minimumJ'car, 1964-. The half.width for the two epochs arc found to be
297 km and 276 km n~pt'ctively. showing only a small t hange with solar acth·ity. The total peak current intensity for
1958 U. 186AlkOland (or 1964 it is 97 A Ikm. The factor by which the normal current intensity is augmented in tho
clectrojct jill,however, found to bea little more for 1964 than for 19,j8.

L

•

r, Introduction

T he first est inuu e of th e widt h of the equatorial
eleetrojet in JIHUa was gin~Jl by P isha rcty and
Srinivasan (lUG:!). Usuu; rnt ios of quiet day ranges
in 11 at different p laces in Sout h India ",,, I Ceylon
to t hat at K odaikunnl, t he" arrived a t 110 km
as t he ha lf-width of til " cl~rtr"j"t for th o years
1950 to 19:'3. Bharl(""\"ll (1964 ) found t he sam"
order of width for the period and ind icated the
probable height a t which the elect rojet flows i.
Hm kill, rut her t han 110 km a. nss umcd hy
Pishnroty a rul Srinivasan. U::-:ing quiet day II
ranges, based on coni inuo us records obt a ined at
Trivuudrum, AJ)Jl'Ulmllliw\.gar and Alihng, Yacob
und Khann a (1963), howe ver , found t hat the hal f
width of the Indian electmjet fur the period April
to August of 19(;8 alll! 1!l59 wus nea rly :100 km,
The large d i ~pnrity in the values of tllc half-witlth
arrived at was presumed to he the result uf 80111.1'

cycle variation in the width of the elcctrojot .
'ritlJ the availability of mugnetic data for the
Indian region for l 00 J, the parameters of tile elec
trojet arc hero det cnuined both for the IGY (19(;8)
and for the first year of IQSY (196-1) in order 10
ascertain tl lt·ir del'l'wJeJl('C011 solar activity. The
Years Ina and 10G-1 represent periods of ex treme
Solar activity, tll(· sun attainin!! Jwak activity
(maximum for all recorded time) <turing the former
vear and minimum of the cvcle <luring the latt er
year. T he mean relnt ivo SIlII;;po t number for 1958
was as high as 189, while for 1964 the number was
onl y 12.

2. The data

The stutions whoso mnguetic data nrc utilised
for the present st udy arc Trivandrum, Kodaikanal, '
Anuamaluinngar and Alihag, Relevant details
regarding these stut ions uro given in Table 1.
Trivandr um, Kodnikanal and Ann1malainagar are
close to ti l" mngnet ic d ip equator. Ali hag is q uito
distant from it and the diurnal var iations ormag
neti c clements at thc stat ions arc not ex pecte d to
be sensibly iuiluenccd h.y the eq uatoria l electrojot,

In arriving at tIl(' distnnees of the stations from
t he dip equator, first 1 1"~t of Trivaud rum is
computed using its dip latitude (d ip Int itude =
tan - 1! tnn f ). Th e geographic locut iona of t ho oth er
stat ions re lat ive to th..at of Trivundrum arc Con
side red together wit h t he trend of thod ip equator
in I he reg ion as given in tho chart of t he United
States Coast amI Geodetic Survey for the year
]$);)5. TIlemagnetic dip at Tl'ivnnclrmn "8~ chang
ed frcm _ ·0° 38' ill 1958 to _ 0° ·19' in 1961. Th e
<tip equator is, therefore, taken to have moved
nort hwanl by 10 k m fro m 19:'8 to 196·1 lind th o
d istane"" ha ve been indic<,ted nceordi ngly in
'I'a hlc I.

The data. used for arriving at the parameters of
tile cledrojct. arc the huurly mean va lues (centred
nt full hours G) lT) of H'e borizontal component 11
of maguetic force on iuternationn] quiet days
(five per month) for the mont h. April 10 Augu st. of
19.58 anti 196-1 . TIle data for 1958 are from pu b
lished ann ual volumes, while t hose for ]9G4 arc
from tabulations from nll'gnetogram,. If for any
station dat a are not available {or nnv int ernational
quiet day, the day 's data are omittl'tl for all sta
t ions, The number of intcmationnl quiet days tJill t
could he taken for AprIl to AU/,'1L' t of 19(;8 was 21,
whil e all the 25 day. of April 10 Angnst of 196 1 were
avai lable. The st udy is confined to the montl..
April to August of 1958 and 1% 4, since the solar
zenith angle at local noon has I he same range of
about 20° fer all t he four stat ions, T he normal
diurna l range of especia lly 1l is to a large 1JltlIl.ure
dependent on solar zenith angle at 1100n. By eon
sidering a period when the range of solar zeni t h
angle is the Mille for all stations the difference in
normal range {rom station to station is expected to
be largely eliminated, so tha t the mea n range at
Al ibag for the pe riod may reasonably be taken to
btl tho normal range at the other t lrree stations ,
with a l" ...sib le error of only a few ga mlw\.,.

For each of th o t wo periods , namely April to
August 19(;8 and April to AugllSt 1964, the quiet








