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Models of atmospheric refractive index
with reference to coastal stations of India
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ABSTRACT. Beeed on t he radiosonde da.t a.d uring the yea rs 1957-1960. t he eft'eot iveearth's radius and tho expon­
ential model of atmospheric refractive indexover coaete l~ta t.ion8of ln~ia ~ve~n deduced.Thooo~lation coeffioient
and tho leaet aquaree st re lght. line fit between, the gradient of rcr~actlve md~x 10 t~c lowest one kilometre, t:::. N and
that near th e ground surface, ..\"8 has boon st udied and compared With t he earlier 8tU~lC~ based on ~h~ data of one year.
T he radio climatology of refract ive index at 9QO-mb level and that of llN and their diurnal vanatlon have also been
briefly descr ibed.

On account of availability of Jar!;e number of
surface woather observations several times a
day, at tempts are being made to estimate the lIr....
dient of radio refractive index b.N from that near
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The values of dn/tI" computed from th e grad ient of
radio refractive ind ex in the lowest one kilometre
(Table 1) Was substituted in (2) for calculating
the effect ive earth's rad ius k,

Exponential ",odel of radiorefractiveindex - The
exponentia l moael of radio refractive index is given
by -

N(h) = A exp ( -BT.) (3)

where Neh) is t he radio refractive index at heigbt II
ana A and B are constants which can be dete rmined
b) least squares method from the radio elimato lo­
gical dat a.

3. Estimation of the gradient or refractive Index In the lowest
1 km from surface valu e

where a is the true radius ofthe earth, n is the 1'0­

fractiv index, ande dn/d" is t he initial gradient with
respect to heignt , The distance to the radio horizon,
T. of the radio ray leaving an antenna of height,
" can be calcu lated from V 2k T.a for rays
tangential to the earth (8. = 0) and assuming "
to be uni ty , equation (1) is approximated by
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earth' s radius k is given by ­

1
k = a <In

1 + n iJII cos 8

Since the insta llation of weather radars over the
coasta l stations of the country, angel activity
associated with sea breeze has attracted the atten­
tion of several workers (Rai 19GO, 1961; Datal' and
Sikdar 19M). TI,e propagat ion characteristic s when
compared with tha t over inland sta tions are found
to be distinctly d ifferent . It appears therefore,
useful to evolve models of radio refractive index
over the coastal stations rather than attempt ing a
single model over the entire country as done
hitherto [Srivastava 19G8). It mar also be men­
tioned tha t besiues this aspect , the earlier st udy
was based Onor e year data for the four months re­
commended by In ternational R adio Coasultat ivo
Commi ttee (CCIR ) and thus the results reported
may not he t ruly representative for radio climatic
purpose.

2. Models of radio atmospheresovercoastal stations or IndIa

Effedive .",tJ.'s radius model- The effective
earth's radius model assumes an earth larger than
the actua l earth to the extent that the curvature
of the rad io ray may be absorbed ir the curvature
of tho effective earth so tha t radio rays may be
drawn as st raight line over this earth rather than
curved rays over the true earth. The effect ive

The object of this stud y is, therefore, to derive
the various models of atmospnerio refractive index
over the coastal stations of India and to examine
the seasonal and d iurna l variation of the gradie nt
in the lowest ono kilometre so tha t transmission
loss and refraction effects may be est imated. 'Ine
radio climatology at 900-mb level has also been
hricfly described in the paper.

1. Introduction
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