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ABSTRACf. Using long ser ies of the geomagnetic field observations at Alibag and corresponding series
fOI moo from barometric pre~surc at .Colaba (Bombay), biennial. pole-tide, annual and semi-annual signals arc deri
ved by cross spectra l analysis technique. The possible solar-weather geomagnetic relations at these periodic varia
tions a rc discussed. It is suggested that a study on the relative phase associat ions between the geomag netic field and
the pressure at annua l and semi-annual cycles in time doma in can bepursued towards the application aspect of
the relation ship.

J. Introduction

Many researchers have indicated in the past
that there exists a strong connection between the
weather and the changes in radiation (electro
magnetic andjor corpuscular) associated with
a whole range of solar phenomena. Several of
these studies have shown that the sun-weather
relationship is most pronounced in the vicinity
of the auroral zone, emphasizing the importance
of the role of earth's magnetic field in the relations.
Latitudinal variati on of the change in surface
pressure (averaged around the ear th at parti cular
latitudes) between sunspot minimum and maxi
mum is found to be parti cularly large in the aurora l
belt (Van Loon et 01. 1973, Miles 1974). Also a
striking similarity between the spatial variat ions
of some of the meteorological parameters and
the intensity of the geomagnetic field is shown by
King (1974).

If the earth's magnetic field in some way controls
the morphology of the lower atmosphere, changes
of the field which occur as the non-dipole com
ponent 'rotates' or as the dipole field itself changes,
may well be accompanied by climatic variations.
Wollin et 01. (1973, 1974) have shown that the
temporal varia tions of the magnetic field intensity
and temperature at various places are inversely
correlated. High negative correlations were also

noticed not only over decades-period but over
even longer time spans.

Thus, lo~g term association s like II -year , 22
year, biennial (21-year) and 27-day solar rotation
periods as well as short term associations. i.e.•
responses within a few days on either side of
the solar events, have been extensively discussed
in the literature. Here we report the relationships
between the solar and the low-latitude geomagnetic
parameters and the tropical meteorological para
meters at periodicitie s corresponding to the bien
nial variation, the pole-tide signal and the annual
and semi-annua l cycles. Monthl y mean values of
the geomagnetic elements (ll - Horizontal compo
nent, Z- Vertical component and D - Declination)
from Alibag (Geographic Lat. 18° 38' N) for
the period 1906 to 1968and the corresponding
monthly mean values of surface baromet ric
pressure, P, from nearby Colaba-Bombay (Geogra
phic Lat. 18° 54'N) form the basic data for the
analysis. Montbly mean Zurich sunspot number ,
R.. is considered as the index of solar activity.
Auto-and cross-spectra, riaFast Fourier Transfonn
(FFT), between each of the geomagnetic field
components and the surface pressure as well as
the field components and R, are computed choosing
the resolution frequency to be 0 .0098 cycles
per month.
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