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ABSTRACT. Tho mean m >nthl)"valuos of redio refractive iu-lex Ior 1~ rsdlosonde ktlltinOll in India 1J~~ 1
on the dat.& during tbe years 11l.)ij·OO have been calcula ted (at 300 . :.l():) . 150 uud lOO·lUb levels} and their mont hly
variation i. lltwlicd. The d istribut ion of refrecr lve index at 3UU. :!tJll nnd lOU'mb levels hllH been tli"cIIIlF.(..:1 and
compared with that or the lower troposph ere du rlag January nud August , The variation of the annual range of th e
indox with lat it ude and alti tu de illalso described.

It is seen thct th oro it! a. rmrkc-u difference in tho rcfrectfvc index «rruct urc between the lower and UJlpt'f t ropoe
I,lli'm. over l wli ll. . The annual ra.ngo(h~reIWlc8 markedly in tho uJllk·f trnl)l~Jlht'rc ~ compared to that in the luwer,
The range uf tho Index is maxim um over the etnrlons lu uortb I ndt e at :JWtub BIllI dtOWII Iiilll ilari ty with that in tho
lower t roposphere in thle respect.

(1)

1. Introducllon

Variations of the radio refractive index in the
atmosphere h3"0 a direct hearing on the accuracy
of truckingsate llites and otherhighaltitudeobjects.
\Vith this CIU } in view, the refractive index variu 
tions ussociuted with the passage of tropical cyclo
nes [Venkatarumnn et 01. 19(3) and monsoon
depressions (Srivastava, Sec ref.) were stu died
earl ier . .Alt,hough the refractivity, N, in the lower
troposphere may cause considerable bending of
rad io waves to the extent of ;0 per cent (BeHIl,
110rn lind Higgs 1960, Helin and Dutton 19(1), th e
refractive index structure of the upper troposphere
is nevertheless important from th e propagation
poin t of view for high alti tude objects. Aim ,
the mean monthly values of lV may be used to
esti mate the de partures from normals caused by
high-level subsidence inversions and troughs in
westerlies ami easterlies.

In t he present paper the mean monthly values
of radio refract ive index at 300, 200, 150 ami
loo-mb levels have been ca lculated for 12 stations
in India based on t he radioso nde data during t he
years 1956 to 1960 ami their monthly varia tion
studied. The distribution of refractive index at
300, 200 ami loo-lIlb levels has been discussed
and compared with that of the lower troposphere
during January and August. Thevariation of tho
annual range of the index at different levels from
surface to 100 mb is also shown.

2. Method of Calculation

The modified rad io refrac tive index _V given by
Smilh lind Weintraub II!!53) is-

77·6 ( 48IOe )
.Y = T I' + ----r-

where l' is the to tal at mospheric pressnrc in mb,

e is the water vapour pressure in mb and T if)
tempera ture in 0 A. Th is equa tion is equally valid
for microwaves in the upper troposphere and
st ratosphere upto :10 km or so.

However, th e coutrihution of water vapour term
in Eq, (1) was found to be negligible a t 9 kill and
above by t he graphicul extrapolation method which
was used by Auunthakrishnan ct 1/1. (1965) for
caleulatiug th e precipitable water vapour i.n the
atmosph ere over India.

Hence Eq, (I) at 9 km and above reduced to

N = 77·6 1'/1' (2)

The mean monthly values of temperatures at
:lOO, 200, 100 an d 100-mb levels based on th e after 
noon data report ed by rad iosondes for th e yenr8
1956-1960 were used in Eq. (2) to study the mouth
Iy variation of N. Since the d iurnal var iation of T
nnd hence of N is negligible in th e upper tropes
phere, the values of N reported in t he pnpcr lllay
be utilized for climatological purl","ea at any
time during a month. I t may also be mentioned
that the values of N at loo-mb level may be util ized
after extrapolatio n to study th e refracti ve index
struct ure in th e stratosphere upto 30 km over India
assuming it to be isothermal (ScJmlkin 1(52).

Distribution of N over Ind ia was st udied for aU
th e twelve mouths at 300, 200, 150 and l oo·mb
lewis, but only the diagrams for J nnuary aud
August which are of interest arc reproduced in
Fib'S' 1 and 2. These two month. arc typical of
northeast and southwest monsoons respectively,
3. Results andDiscussionl

:I . I. DUitributiolO of N (/.t 300, 200 mul. 100-1110
It, ,c/s - · It may be seen from Fig. I (n) that tho
highest, values of N at aoo mb occur over north
west India during January and the lowest val ues












