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Radio-climatology of India :

I. Radio Refractive Index near the ground surface

S. )1. KULSHRESTIIA and K. CHATTERJ EE

Jleieorologic. l Office, New Delhi

(Re.;eivetl ll October 1965)

ABSTRACT. BME'd on the 5-year evereges of ~he '\"81ue~ o~ pre9!ure, tem perature and relative hu.midi~,.
near the ground surface , corres-ponding values ofredio-refrective Index have been computed f~r ~~ ~tah()ni m
India These data have then been used to describe and discus' the monthly and eeaaonal dis tributi on of the
radio ~fractive index near the ground. An exhaustive set. of radioclimatic c~rt3 ha.ve been prepared
nnd the prominent. featur es of the ground rad io.refractive index clima te ha.ve been discussed. An attempt hal
been made to delineate homoclimcs of redic-climete in Indi•.

r, Introduetlon

L 1. The widespread applicat ion of UHF and
microwave frequencies to communication, radar
and other allied problems has resulted in consider
able investigation on the radio prop agation in the
troposphere. It is now well known that the meteoro
logical conditions in the lower t roposphere playa
verv important role in deciding the radio horizon,
siglial strength at t\ given point, seasonnl and
diurnal variat ions of sign..'\! strength, fatling, trap
ping of radio waves in ducts and anomalous l~ro

pagat.ioll of rada r waves. The three met<corol?glcal
parameters that mainly influence the propagatton of
UHF and microwaves in the lower t roposphere are
prc~Bure, temperature and humidity. Th3 radio
refractive index of air for these frequencies is, for
all practical purposes, a function of the at mospheric
pressllre, temperature and humidity. Thus these
three meteorological parameters, influencing tho
radio propaga.tion in the microwave region, can be
combined into one paramete r in the atmospheric
radio refractive index. This greatly facilitates the
further ana lysis and study of the effects of meteoro
logical factors on radio wave propagation of the
URF and higher frequencies.

1. 2. In this context it becomes neecssary to
compute the mean values of radio refractive index
month by month , season by season, and to prepare
all possible types of radio-climati c charts depicting
tho normal distribu t ion of radio refractive index
ncar the surface as well a" for the upper air.

I . 3. Though much work has been done i.1 this
direction in the Uni ted States of America and in
New Zealand , no systematic study of the normal
distribution of radio refractive index near the
surface and in the upper air has been mad.. in India
eo far. Maheshwari (1965) has done some work On
the seasonal variation of th e radio refractive index
over India but his study is based only on one year'.
data and is confined only to investigations in the
four roprcsentutive months, t'iz. , February, May,

Aug". t and November. Two case st udies of the
distribution of radio refractive index under certain
synoptic conditions have also been made
plahc._hwari 1962, Venkatara.uaz;etai. 1963). Such
syopt ie case studies of the variation of radio refrac
tive index can be really useful only when the normal
distribution of the radio refractive index of air
ncar the surface and in tho nppor air is al ready
known.
~. Projected series or Radlo-eUmatlc S\udles

2. 1. Realising that no such data were at presen t
available for the Indian region, the present au thors
have und er taken a systemat ic study of tho normal
distribution of the radio refract.ive index near tho
ground and for several isobaric levels in the npper
air. They also propo!lC to study the ver tical struc
ture of the distribution of radio refractive index
over the country.

2 ·2. The authors intend to bring out a series of
papers dealing with t he above menti oned topics.
The present paper is intended to be the first of t he
series of t he papers dealing with t he rad io
climatology of India.
3. Radio Rella.llve Inde.

3 . I. Radio waves travel t hrough vacuum with a
speed nearly equal t o that of light , i.e., 3 X 1010 em
per second. In any other medium , the speed of
radio waves differs from that in vacuum and is
equal to 3 X 10'0 X n·1 em per second, where 11 is
the radio refract ive index of the medium. The ra 
d io refractive index, n, ofa medium may, th erefore,
be defined as the ratio of the speed of propagation
of radio energy in vacuum to t hat in the particular
medium.

3.2. The value of It for dry air is almost the "arne
for radiowaves as for light waves. However, the
11of wa.ter vapour (which is always present in some
quantity in the lower troposphere) is different for
light waves and rad io waves. This ar ises from the
fact that water-vapou r molecule has a permanent
dipole moment which has different responses to t he
electric forces of different frequenci es and at Ul{F




































