
550 ' :187

Lunar and Solar Geomagnetic Tides in the
Geomagnetic Equatorial Region-

III Geomagnet ic Tidal Variations at Apia

K. S. RAJA RAO AN n C. T. TUmlAS

.IIeteoTological O.ffU:c, Poona

(Receil"ft118 May 19(1)

ABSTltACT. With & view to find out. tho cbaractcrbaics of lunar and sola r geomagnetic tides in tho low
latitude rogionin t he southern homi- phere, t be geomegnette detc ofApia hevc boon &n8),)".··00. The eeeeonal varia
tion in thfta mplltudee and pha-es of t ho lunar and sola r geomagnetic tido'" bevc boon..t udlcd . 'I'he e vari at ions are
eomperod with thevariatiolldat.Aliuag.andat Huen ceyo. Compe rlson with tholat ter Ied lcetos geomsgnorie control
of tho L And S \"ftri"tion~ .

1. Introduction

In th e earlier papers (Raja Rao 1961, 1962)
afte rwards referred to as I and II, st udy has
been made of th e major cha racterist ics of the
lunar and solar da ily var iation s in the
geomagnet ic field at Kodaikanal very close to
th e geomagnctie equator (I) and Alibag. a low
lati tude station not dose to the geomagn etic
equator (II). Kodaikanal shows charncteris
tics very similar to Hnancayo on the opposite
Ririe of the geomagnet.ic equator. with large
amplitudes-both lunar nnd solar- in the
geomagnetic tides. The seasonal variation was
also similar. Based ou the comparati ve study
of th e seasona l variations of the L field at
Ibadan and Ko-laikanal, a suggestion was put
forth in I that the sout hern hemispheric
currents ill the ionosphere causing L magnetic
tides extend up to abou t lOON geomagnetic
latitude in northern winter. It has been
shown in II that this anticipation has borne
out, as a result of the st udy of the Alibag data.
The seasonal vari ations of the lunar and luni
solar harmonic. at Alibag and Ibad an are
comparable, th eir geomagnetic lat itudes
being 9° · 5 N and 10°· 5 N respectively .

In orde r to study t he natu re of solar and
lunar daily magnetic variations at a station
which may be considered the southern conn
torpart of Alibag-just as Kodaikanal is the
northern counterpart of Huancayo-e-the

lunar and solar geomag netic tides have been
determined for Apia .

2. Lunar tidal variations

Apia is the only magnetic observ atory in
the southern hemisphere in the low lati tude
Iregion currently functioni ng, apart from
Hu anca yo. The eo-ordinates of Apia arc-

Geographic lat it ude 13° ' 8 S
Geographic longitude ]88° '2 E
Geomagnetic latitude l(;o·O S
Geomagnetic longitude 260°'2 E
Magnetic lat itude 30" 0 S

The hourly values of the horizonta l int en
sity of the geomagnetic field at Apia for the
period 19,)(h'>! have been extracted from
th e published Annual Volumes of th e Apia
Observatnrv. The ana lvsis has been
done according to moth';'l developed by
Chapman and )liller (1940).

The lunar geomagnetic tides have been
determined for th e t hree sensons-i-December
solst ice, equinox nnd June solst ice, upto four
harmonics. The amp litudes and phases of the
four harmonic. lire given in Table L

3. DIKusslon 01Lunar Ceomagnetlc Trdes

At Apia, as a t any other station the domi
nant harmonic is the second one. First and
t hird harmonies are nearly equal to each other
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