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ABSTRACT. Based on J().year averages of the values of at mospheric pressure, temperat ure and va pour
pressure nearthegroundsu rface . values of radio refractive indices for IS sta tions of Rajasthan State and adjcining
area ncarand within international border line. have been computed. Using these data, monthly and annual distri ­
buticns orradio refractive indices over the area for bo th morning and evening have been described and discussed
which may IX' useful in radiowave propagation in the area.
Ke)' Word" - URI. Cltmatology

1. Inlroduction

It has been established that change in atmospheric
refractivity from placc to place, from morning to
evening and its seasonal/diurnal variation is an important
facto r being con sidered by radio-physicists/engineers in
radio measurements, propagation studies, frequency
plan ning and allied applications, while putt ing a point
to point rad io-comrnunication /rnicrowave link. Meteoro­
logical parameters influencing radiowavc propagation,
signa l streng th and trapping of rad iowaves in a certai n
region are pressure, temperat ure and humidity. It is
seen by rad io-scient ists (Singh and Singh 1989) that
every un it change in the surface refractive index causes a
change of0 . 2 dB in signa l strength in the frequ ency range
orJOto 300 MH z.

Rad io-climatological data for India have been derived
by Kul shresth a and Chatterjee (1966) whereas local
varia tions in radio-cli matology for Delhi have been
studied by Dtshpande ( 1974),for Bombay by Dayakishan
and Pradhan (1977) and for Patiala by Singh and Singh
(1989). T he prese nt study has been confined to Rajasthan
State and its adjoining area nea r and witbin international
border line, in view of importance of the region.

2. Oint3toloso' of Raja'ilhan State

The Rajasthan State lies roughly between 23°N and
30' N lat itudes and 69°E and 78°E longitud es,

Th e Stat e has a very dry climate which is primarily
influenced by the Aravali ran ge dividing the State into
two par ts. Western part , forming 'great desert ' extends
from Rann of Kutch to near Delhi , features frequent
d uststorms and sca nty rai nfall. Its eastern side is

(17)

' litt le desert ' cons isting of rocky land cut off by lime
stone ridges which to some extent protect it from the
desert 's sandy climate as determined by Araval i range.

West Rajasthan has tro pica l desert , ar id and hot
climate with tempera ture varying appreciably from
morn ing to even ing, whereas the remaining part has
trop ical steppe. semi-arid and hot climate. The State
has four seasons - winter seaso n fro m November to
Marc h, pre-mons oon season fro m April to J une, south­
west monsoon seaso n from J uly to middle of September
an d post monsoon season from latter half of September
to Oct ober (Climate of Rajasthan State. Ind ia Met.
Dep ., 1988). The annual rai nfall in the State varies from
15 cm in the west to 75 - 100 em in the east, whereas
temperature varies from -4°C during winte r to 50°C
during summer.

3. Radio eerracttveindex

The refract ive index of radiowaves in a medium, a ratio
of velocity of radio waves in free space to that in the
med ium, IS ~most the same for dry a ir as in case of light
waves. But tn .the presence of water vapour, at micro­
wave frequencies, the index of refraction n is (Smith and
Weintraub 1953) :

N=(n- I) X 10" =77 .6 ( P/T ) + 373000 (e/T<j
where, P = Barometric pressure in hPa,

e = Par tial pressure of vapour (water) in hPa,
T = Tempera ture in degree Kelvin.

T he parameter N = (a- I) X 10" is the " Scaled up"
index of refract ion and is called the refrac tivity,

The differe nce between optical and micro wave re­
frac tion is th at the wa ter vapour has a negligible effect












