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Luna~ and solar atmospheric tides in surface winds and rainfall
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A IJiTH..-\CT. Lunar 3Rd solar atnll)!lph8ria tidt*l in surfeee wi nd.~ and rainfall dAb at ,& stations have
boon determlnod following Ch"pma.n-) [iIIer metho d as ~t.ailecl by }t~lin anti Chapmen, Us~ th? s imilar
m'lult..'" obtained by &'0 and Bsddy (1972) for other KhtlonM '" ~ynthl)8l!J o f tho lunar and solar tides In surface
winds and rainfa.1l data Cor Ind ian 8ht.ions have been mtde,

Thus, in connection with S,

a 2r. 3

3t= T; 31>
It is readily verified tI",t the solution of tI,O

equat ion for S,(V) is :

S, (u) = 2.5 O. cos 8. sin (21 + u + 90°)

S, (v) = O. (1 + 1.5 cos' 8). Sill (2t + u +180°)

where,

2. Discussion

2 .1. Solar and lunar CMcillaiiolls ill railifoU data

It is seen from Table 2 that the phose
angles of L, nrc decreasing with increase of lati­
tude with the mean phose being 150°. Enst
coast stat ions are showing higher amplitudes
in past monsoon months and those over west
coast stations in southwest monsoon months
These ampli tudes do not show allY systematic

'w

P, :::: 0 .35 X 103 gm. em. Soo-2,

p = 1.29 X 10-' gm/cm',

a = 6371 X 10' em, and
w = 7.292 X 10-6 radians/sec.

(For deta ils, see Lindeen and Chapman 1969
Chapman and Bartels 1910). Therefore, the final
equations for S, (- u) and S, (II) are written as :

S,(-u) = 2.5 0, cos 8 sin (21+ 270°) (1)
S,(lI ) = 0, (1+1. 5 cos' 8). sin (2t + 360°) (2)

where. O. '" 6.0 = !sec, 8 is the lat itude of the
place and t is the mean solar t ime, These equa­
tions arc tested against the results of the solar
semi-diurnal oscillations of the surface winds.

•

r. Introduction

Rao and Roddy (1972) have studied earlier
the lunar and solar tides in rainfall data
and surface winds, In the present paper the study
has been extended to the analysis of rainfall
and surface winds at four more stations , to cov er
all climatic regions in India. Details of the method
of analysis have already been explained in ear­
lier papers and rainfall data pertaining to sta­
t ions under the southwest monsoon (June to
September) only. were used. In the present paper,
tho study has been made to the post monsoon
season (October to January).

I The conclusions arrived at earlier for Poena
are tried in th is paper to establish in the light
of these four sta tions (Table 1) and work of
Brier (1965). Corrections for thermal and fric­
tional effects for the S,(p) amplitudes (1. 16
mb) and phase angle (158°), of the observed
pressure oscillation are made from the results
of Harris et aI. (1966). The corrected values agree
with those estimated by Seibert (1961 ).

The equat ion of motion on a rotating earth
(neglecting the friction) are given as :

...!... _ 2 wv cos 8 = _ -.!. 3"p
at p 118

~ + 2 wV C0 8 8 = _1_ .ap
3t p " sm8 a</>

where (J is the radius of the earth, and w

its angular velocity.

If we consider only the main term in S,(p ) ,
namely,

1', sin' 8 sin (4 1T ; . + 2</> + u ).,
P, ~ 0.35 mb, (J :::: 1SO°.

Here t. is taken to be expressed in seconds.
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