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The gradient of Radio Refractive Index over India
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A BSTRACT. B ~!JO·1 011 the data of 12 rwtloeondc station" in India.during the yeaf 100.1, t ho cxpollrntial nnd
j;jtmight line ovp ·l· "l ~ iou between t he rn:lio refeectlvc index Ill'l"r the ground surface end its sim ple difference ffl:m
thl't. at I km ab ove th e I; -ound~urr:'\CC~ .Y. h IU·C k "Cndcri\"lXI, by tho !t-,lst IKIIL'\rC9~cthod (or t h~ rOll r r('pr('~nt4tl\'('
months recommended hy C.C. l. lt. a'lll tho 'mlll~K of t::. X obtained from these equertona were subjected to chi-square
tee t of l'I igni6mnce.
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1. Introduction

The radio refractive index, N~. near the w-ound
surface is used in many problems of lI.H. F. and
microwave communicat ions. The main advantage
in favour of th e use of N. lies in the fact that th e
surface observa tories are many and th e routine
meteorological observations of atmospheric pres
sure, dr y bulb and dew point temperatnres for
computing N. nrc taken several times a day, thus
facilitating the study of diurn al var iation of hnsic
transmission loss. However, experimenta l investi
gations have shown t.hat at some places, tile
observed transmission IOSR is n funct ion of !:J. N,
tho simple difference between the radio refrac t ive
index at 1 km and th at near the ground surfnee. In
order to predict /.::, N from largely avai lable data
of 11'•• statistica l methods are employed provided
there is a high deg-ree of correlation between 6, N
and N•.

On th e basis of the results available fro .n sovernl
western countries, Benn ( 196~) hag concluded
tha.t Uthe observational evidence corroborates the
assumption of nn average exponential decrease of
N with heigh t; th e genera l ap plication of t he
exponential model must await considerabl e work
on the part of radioclimatologist". The mean radio
refractive index profiles for tropical maritime and
monsoon air masses of India given by Gerson
(1948) also showed an exponential height dist ri
hut ion. But Hao and Ilao (1966) recently report..1
a correlat ion coefficient of 0·29 between log /:, X
and N. based only on six radiosonde stations
in India thus inhibiting t he use of exponential
model. This attract..1 t he attention of the au thors
to undertake the present investigat ion.

In this paper, the authors have derived the
exponent ial as well as straight line least squares
fit between /.::, 11' and 11', afte r studying the seasonal
variation of th e correlat ion coefficients between
/.::, N nnd N•. The compu ted values of {:, N with the
help of these equations were subjected to chi
square test of significance.

2. ModlOed Radio Refractive Index

The modified ra dio refractive index, K•• near
th e /:TOnnd surface is expressed hy th e well-known
relation -

,
N. = 77;6 ( P+ 48;0 e) (I)

where P is the atmos pheric pressure in mb, T is
th e temperature in degrees absolute, e i, the par tial
vapour pressure in mb of the water vapour present
in tho air.

The modified radio refractive index, N,.... at
OOO-mb level (",1 km ) is given by-

~' _ 77·6 (000 + t810 e)
' ''lM'- y T

The absolute value of /.::,N is obtain ec1by th e simple
difference of JY!'fOO from J.V~.

3. Data

Mean monthly values of prcssure, temperat ure
and dew point based on th e rad iosoude data of 12
stat ion, for th e yoar 1965, for th e month s recom
mend..1 by C.C.I.H:, ,·ie,, February , May,
August and November were used in E'In R. (I ) and
(2) to calculate N. and N"",. Th e number of rn
rliosondo observations at Minicoy in each month
were generally too meagre to be included. /langalore
nnd Srinagur datu were also excluded in view of
th eir orographic and peculiar climati c influence
on the mod ified rad io refract ive index. The results
derived in this paper, therefore, may not hold
good for moun ta inous regions (>3 km) over the
country. While deriving the least squares deter
minntion between /.::, N and N. over Uni ted Stat es,
th e data over sout hern California was exclud..l
in a similar manner since the departure of data
poin ts plus th e unique nature of the southern
California summer climate were taken as sufficient
justification for ignoring the points (Bean and
Dutton 1966).








