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Lunar tides in earth current at Barrow

,

T : Lu nar time in degree s, increases [nun 0" to
3f~o Crom one local lunar t ralu~it of the moon to
the next (one lunar day = 1·03(;05 solar days).

The nece....-ary corrections to .\. and 0, are made.
The lnnar and solar tid al variations of the N-S
(u) and E-W (v) components are given in Tables 1
and 2 respectively. In th e CaBO of the N-S compo
nents, the data ~s divided into two groups. The
first gronp contains th e first 600 days and th e
s?xlUd.group contains all the 1000 days under COn
sideration, For the N-S component L and S re
present the resul ts for the first group of data an d
L' and 8' represent the results for the second group
of data.

The lunar and solar semi-diurnal tides L. (11, e)
and 8. (tl , v) are represented by harmonic dials in
terms of lunar and solar t imes respect iVely, and ,
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L = 1: 1. sin [I (ll - 2) + 2 T +.\J
n= l

where, 8 and L arc the Solar and lunar factors res
pectively.

s, and 0, (p = 1.2,3.4) represent amplitudes and
phase angles respectively of the first four
harmonies, i.e., 24, 12, 8 and 6 solar hourly
waves in the solar factors 12·1 solar hours = 1 solar
~ay) .

. I, and a, (11 = 1,2,3,4) represent nmplitudes
and phasse angles respectively of the first four har
monicss, i.e. , 21, 12, 8 and 6 lunar hourly waves in
Innar factor (24 lunar hours = 1 lunar day).

t : Solar time .in degrees, increases from 0' te
360° from one local solar transit (local mid-nigh t. )
to the next. .

factors are given in th e form

•
8 = 1: r» sin (pi + 0"

p =1

and

Hourly data (the hourly range is taken as the
absolute sum of the greatest positive and greatest
negative excursion of the trace during each hour)
at Barrow for 1963-1965 of North-80uth (N-S)
component and 1961-1962 of East-West (E- W)
component of Telluric current are used in the pre
sent paper. For obtaining the mean picture of the
variation du e to solar and lunar tides, all days for
which th e records were complete have been used.
AB the data used here are for a short period these
have not been divided into the calm and disturbed
days and seasons. This would also avoid the in
fluence by variations in the contact potentials
at th e electrod..s, which will otherwise affect the
calculations.

Both solar and lunar effects upto tho 4t h har
monic have been calculated. The solar and lnnar

2. AnaLYsis

Lunar tidal features in earth current flow have
been discussed by Egcdal (1937, 1938), Rougerie
(1937) and Rooney (1938). The main result of th ..se
studies is that L (Lunar tid e_) for any stat ion, is
predominantly semi-diurnal, the curve approach
ing closely a double sine wave, There is some differ
ence, however, in phase and am plitude for diff
erent stations. The form of the mean curves seems
to be independent of latitude, Further, it appears
that the general features of the lunar diurnal varia
t ion in eart h current flow can be determined 'from
even B comparatively short series of reco rds.

1. Introduction

The lunar tidal effects on Telluric current at
Barrow (Alaska-USA) have been stud ied in the
p1'C8Ont paper. The phase.and amplitude have been
evaluated by the Chapman and ~Iiller method
(1910) and the Malin and Chapman method (1970)
for finding the vector probable error. In the pro
cess, the solar daily variations are also esti mated .
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