
l . dia. J . Md. G<opI>y,. (1972). 23,., 1;35·;;36

551·511' 32: 525' 621: 551' 5i7( 547' 1)

Solar and lunar atmospheric tides in rainfall at Poona

K. N. RAO and S. JEEVANANDA REDDY

Meteorological Office, Poona

(Received9 November 1971)

AB.'ITRACT. The etmoepheric t idce in t he rainfall data of the m OWlOQD l1O&8OO. , i'.~.•J Dno to September, at Poone
(18'" 32' N. 73° lH'E) , have been et cdied by usfug hourly meen valu o& end bl-honrly mean .,..111('9 for the period 1949
1960. Botb solar and lunar effeots upto tho 4th harmonic have boon diecueeed. Study of the variation with lunar
phase of the rainfall indicate s a.maximum !nil nea.r the pheee 3 whilo th ere i. DO oth er regular variation with lunar
phase,

i , Introduction

In recent year~ some workers have been inves
tigating the variation of ra infall at a place with
the lunar phase. Manchly (1954) found a signifi
cant tendency for less precipitation to fall on ap·
proximat ely second or third day prior to new
moon. Adderley and Bowen (1962) and Bradley,
Woodbury and Brier (1962) found a marked
tendency for extreme precipita t ion to occur near
the middle of the Ist and 3rd week of the syn odic
month , especially on the 3rd to 5th days after the
new and full moon. Visagie (1966) from studies of
the winter rain in South Africa inferred that the
winter rain is modulat ed by the moon. He found a
reduced solar influence and increased lunar influ
ence in the winter ra ins which is not of a convectivc
nature. He also found that the first and third
harmonies of th e luna r dail y variation in rainfall
at South African stations were significant, while
the second harmonic was not.

In the present paper , the lunar daily variation
in rainfall over Poena has been studied using the
well known Chapman-Miller (1940) method. And
also, the effect of moon's phases on rainfall, has
been invest igated.

2. Data and aallysla

H ourly and bi-hourly rainfall data for the mon
soon season (i.e., June to September) a t Poona
(18°32'N; 73°lil 'E), for 1949-1960 are used in this
study. The combined solar (8=8,+8.+8.+8,)
and lunar (L-L,+L,+L,,+ L,) harmonics are
given hy:

8 = 1: 8p sin (pl+ 8pi (I)
and L = 1: In sin {t(n- 2l+2T+".} (2)

or = 1: In sin (m- 2Y+ ,\,,) (3)

8, L and 8, " are respectively amplitudes and
phases of the sols r and lunar tides of the four main
components . L " L",L, are called luni-solar Com
ponents ; t denotes time in degrees increasing
from 0° to 360° from one local lower transit of the
SUll (local midnigh t ) to tho next , and y=t-T, is
the phase of the moon, measured by the hour angle
between the moon and the sun, increasing from
0' at one ncw moon to W (11 =15°) at the next,
and T, lunar time in degrees, increases from 0° to
360° from one local lunar trans it of the moon to
the next (one lunar day=I ·03505 solar days).
The analysis has been made according to th e
method outlined in a recent paper by Malin and
Chapman (1970).

The resnlts of the computa tions are given in
Tables I and 2.

8. Results and dIscussion
Visagie (1966) found that L, and L3 alone arc

significant but not L•. But the result here obtained
shows that L. is the dominant lunar harmonic
and it is even greater than any harmonic in 8 unlike
in any other atmospheric element where tho solar
harmonic far exceeds the lunar. It is the purpose
of this note to highlight this fact. We offer the
following explanation : Tho rainfall origina tes in
neutral atmosphere and the effect of sun's ionising
radiation is not present . The tidal motion dne to
the lunar gravi tational field is greater than that
due to the sun as in the case of the ocean tides.
According to Adderly and Bowen that gravita
ti onal forces alone could not prod uce high variations
of the type they observed in the study. The values
obtained by them are not purely moon's effect
alone but are contamina ted by noise, which is a
predominant factor compared to purely moon's
effect.

636




