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Effect of lunar cycle on rainfall
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ARBRSTRACT. Rain'all data for a period of 50 years from 1931 onwands have been analysed lor three west
coast stations in Kerala for the southwest monsoon period. The period is divided into two halves, the first half,
i.e, June-July. providing comparatively more rainfall and the second hall, i.e, August-September. providing
comparatively lesser rainfall. Rainy days. having rain amounts >6.25 cn/day. have only been utilised for this
study. The lunar cycle, which is having 29.53 days, is divided into ten phases, each phase constituting of
around three days. To consider the effect of solar activity, the period is divided into active and quiet sun by
considering those years with sunspot number greater than the upper quarile and those with sunspot number
less than the lower quartile respectively. The data were analysed using ¥ test. It describes the magnitude of

the discrepancy between theory and observation.

Analysis has shown that there is some statistical significance between heavy rainfall and lunar cycle. The
effect is more significant in active sun period which shows the elfect of solar activity also.
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I. Introduction

In recent years some workers have carried out
studies on rainfall in relation to lunar aclivities.
Manchly (1954) found a significant tendency for a
reduction in rainfall on approximately 2 to 3 days
prior to new moon. Adderley and Bowen (1962) and
Bradley et al. (1962) found a marked tendency for
extreme precipitation to occur near the middle of
the first and third week of synodic month, especially
on the third to fifth days after the new and full
moon. Visagre (1966), from studies of the winter rain
in South Africa, inferred that the winter rain is
modulated by the moon. He found a reduced solar
influence and increased lunar influence in the win-
ter rains which is not of a convective nature. He also
found that only the first and third harmonics of the
lunar daily variation in rainfall at South African
stations were significant. Berson and Deacon
(1965). while analysing the effect of lunar cycle in
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rainfall, found that the effect is only during the
months of heavy rainfall and that only when the
sunspot number is below the median value. Only
tentative conclusions could be drawn from their
studies. The controversial nature of the results of
studies has led to the present work.

Here, three coastal stations, namely, Thiruva-
nanthapuram, Cochin and Calicut having heavy
rainfall during southwest monsoon season were
sclected for the present study. These stations are
along the west coast of Kerala. Rainfall data of these
stations were collected for a period of 50 years.

2. Data and analysis

The daily rainfall data of Thiruvananthapuram,
Cochin and Calicut were collected from Indian
Daily Weather Report (IDWR) for 50 years from
1931-50 and 1961-89. Useful indications might
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TABLE 1

Frequencies of rainy days with rainfall exceeding 6.25 cm/day in ten divisions of lunar synodic period (1931-1950, 1961-1989)
for Kerala

Phase in lunar synodic decimals

Period 4 5 6

7

Quict sun
Active sun

All yems

(hiiet sun
Active sun

All years

Jun-Jul
7 11
9 11
16 2

Aug-Scp

TABLE 2

Values of rainfall exceeding 6.25 em/day for active (A) and quict (Q) sun
perind for Cochin

Phases

emerge only if the rainfall of these stations are high.
Southwest monsoon season has been seiected as it
provides more than 80% of the annual rainiall.

This season has also been divided into two
halves: first half providing more rainsall, i.e. June-
July and the second half providing comparatively
less. rainfall, ie, August-September. Only rainfall

amounts greater than or equal to 6.25 cm are con-
sidered. To find the effect of lunar cycle on rainfall,
the lunar cycle which is having 29.53 days is divided
into ten phases, each constituting of around three
days. The full moon comes between phases 5 and 6
and the new moon between 10 and 1. Anantha-
krishnan and Parthasarathy (1984) have found that
there is some association between sunspot cycle and
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TABLE 3

Percentage deviation of heavy rainfall from mean

% deviation from mean

Phases Mean Q Mean A
Q A

1 88.26 7915 =333 =303
2 76.1 67.1 —16.65 -17.9
3 99.03 67.8 —-847 -17.4
B 1744 10293 91.1 25594
5 88.69 75.7 =286 =738
6 724 638 =207 =219
7 704 79.25 -2289 -3.03
8 69.2 74.14 —24.21 -9.29
9 7725 788 -1539 =359

10 27 1285 6.54 §7.23

Indian rainfall. To incorporate this idea also. the
clfect of solar activity in the strength of lunar cycle
varialions was taken into account. For this we
scparated the study period into years of greatest and
lcast solar activity. In the present study the data
were divided into two parts. One part (denoted
active sun) was for years of sunspot relative number
greater than the upper quartile and the second part
(denoted quiet sun) was for years of sunspot relative
number less than the lower quartile.

3. Results and discussion

To gain some idea of the statistical significance
of the variations of heavy rainfall in the lunar cycle.
the [requencies of occurrence were studied. For this,
number of rainy days with rainfall amount greater
than or equal to 6.25 cm have been tabulated
against each phase of lunar cycle for Kerala coast in
Table 1. Values of rainfall exceeding 6.25 cm/day for
active (A) and quiet (Q) sun period for Cochin are
given in Table 2.

In Table 3, percentage deviation of heavy rainfall
from mean is calculated separately for active and
quiet sun period. It showed two maxima both in
active and quiet sun period, one before the full
moon and another in the new moon phase. With a
well-marked one in the new moon phase in active
sun period and two phases before the full moon in
quiet sun period.

From the frequencies given in Table 1 the values
of x° for departure from uniformity were calculated.
It is one of the simplest and most widely used non-
parametric tests in statistical work. It describes the
magnitude of discrepancy between theory and
observation. The values of significance level P for
cach value of x? is found out from standard tables.
These are appropriate if effects of persistence may
be neglected.

For June-July, under quiet sun only, the
hypothesis of random distribution of heavy rainfall
over the different phases of the moon is contradic-
ted at 10% level, suggesting some influence of the
lunar cycle on rainfall. For August-September,
under quiet sun, the hypothesis of random distribu-
tion of heavy rainfall over the different phases of the
moon is contradicted at 5% level. indicating
influence of the lunar cycle on rainfall. However,
for August-September under active sun, reliable
inference cannot be drawn from the computed Chi-
square value in view of the small cell frequency (3.1)
on the basis of the hypothesis of random
distribution.

4. Conclusions

On the basis of the data of a few coastal stations
in Kerala, it becomes possible to conclude ten-
tatively that there is some effect of lunar cycle on
rainfall over coastal Kerala under quiet sun
conditions.
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