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Radio ray refraction in the lowest three
kilometres over India - Climatological aspects

H. N. SR IVASTAVA and R.C. ~L\.HESHWARI

MetroroWiJical O.lJice, New Del!.i

(Receival 1-1 AUfJust 1968)

AB STRACT. Seasonal variation of «fraction at O. 10 and 52'4 me 6t1g1Hl of elevation over inland w ei CO:~t. '
f1tat ion8o( Indla has been studied. An examinat ion ha.lI been made whet her refrectlcn cou ld be usedu a parameter Ior
airma9lll identification for Indian stetfone during di ffcn-nt !l(·IWOM. StAtis t ical regression mpthod bee been utilized to
compute v IU08 o f constente for prcdtcclng va lues of radio ref recrion from the eurfsce values of radio refractive
indpx .

1. Introduction

The object of the present paper is to study the
seasonal and geographical variation of radio raj
refraction in the lowest three kilometres Over
I ndia based on the data of 5 years for twelve
radiosonde stations and to attempt to classify
them according to airmass properties. Linear
regression equations between the surface value
of radio refract ive index N. and bending of the
ray T have also boon worked out to facilita te the
prediction of the bending in the lowest three
kilometres over India.

2. Data

The mean value of atmospheric pressure P,
temperature T, and vapour pressnre e, based on the
aftemooa data during the years 1956-1960 were
utilized to comput e the radio refractive index
N(h) from the equatien-

NU,) = ;7/ (P + 48~e) (1)

The values ef N(I.) were obtained at surface,
900, 850 and 700-mb levels for all the twelve
months and their seasonal means were worked
out. N (h) is used in the computation of T as
discussed below. -

where 8. is evaluated from the relation _

T and 8 are expressed in milli-radlans and
the symbols have usual meaning.

4. Results and Discussion

The values of T in the lowest three kilometres
computed from the above formula for 0, IO and
52·4 mr ("" 3°) are given in Table 1.

'1.1. Sea.'ona! and ge,,!/rapJ.ical va rioiior; of T

The radiosonde stations may be broadly classi
fied into two groups (i) inland stations and (ii )
coastal stations. Among the inland stations T is
lowest during summer and highest during south
west monsoon. An except ion is, however, soon at
Gauhati where the lowest value of T occurs during
winter and highest value during post monsoon
season. Jodhpur also shows maximum value fer
0° elevation in the post monsoon months. The
coastal stations display only slight seasonal varia 
tion.

3. Computation of radIo ray refraction

To compute the 'bending' the following method
is used after Sehulkin (1952). The bending
for the whole profile of 3 km is given by -

2(N. -N. +1)

8. + 0'+1 (2)

4.2. T _am eleration angle

As the angle ef elevation is increased from 0° to
3° the bending is reduced to about 25 per cent
over inland stations and 20 per cent over coastal
stations. Th is relationship shows lit tle variation
from season to season. Slight reductio n Over in
land stations is, however, discernible during the
southwest monsoon season.








