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AR.'iTR.ACT. Dependence uf variatlon in rn<\io rcfraoth"o imlox 0 11 the n,nom"lous propagat ion of rad io WAVe!!

in thl' IO\l..,r lap.nt flf tho ermosphe rc il'l of inln"~t. to the CIOUI\.[lh.,r-icitetll Al\ll RAdio-ph)'l'Iicilit . For cagy nnd
quick o'"I,ht'\tton of thill J"u a.mfltfO r at , d itTrrcnt, level s of the etmosphero 11 set of uomogmms haT"C' bL'(.n prolll"'nt f'll.
'The VI\IUC8 uhtainf'ltl frnm those nomog rms when compared wlt h those ealc uleted " l,hr~ arc found to bo within O'!i
to 1 pol' onnt of error.

Where , N is th e index of refrac tion, T the tom
perat ure in degrees Kel vin, P th e total a t mosphe
ric pres.~urc in mh nnd e the vapour pres,<i\ure in
mb,

i , IntroclucUon

The radio refra ctive index of air In) for UHF and
microwave frequencies can be uniquely defined by
three meteorological factors, viz., ubmocspheric
pre'<Sure, temperat ure and humidity. The value of
n i~ of the order of 1'000:\. H owever, in the s tudy
of tho va ria bility of n it is oonvenienb to hfL lulie
it inn modifirfl form ilK shown below,

h is known to the radio-met.corologiRts that
vertical gradient of radio refracbive index in the
lower troposphere affect.s the propagation of rad io
waves considerably. Study of t he vertical d ist ri
bution of N is important in connection with
scatter propagation also. Radio-meteorologists arc
therefore paying more and more attention to t he
study of t he vertica l profile of radio refractive
index . Ku lshresths and Chatterjee (1966) studied
the radio-climatology of I ndia in which they
d iscussed the distr ibut ion of N ncar t he ground
surface, at 85O-mb level, at 7oo·mb level and its
vertical structure in the lower troposph ere. It
appears that this type of study will invite atten
cion of mebeorologists in future a lso. These st udies
require lot of computation with the help of th e
formula given above. If t he results of computa tion
for useful range of meteorological I..rameters arc
available in t he fonn of a nomogram, future
computa tion will be easier and time-saving. One
form of th e nomogram is prese nted here for the
pOll,o.se,

2. Constructionof the nomogram

Values of N have been calcula ted for t he follow.
ing ranges of the meteorological para meters which
nppear to be suflicient for Indian condi t ions-s-

Surface level to 700 nih
_ 10°C to 511'C
o to 80 mh

Pre.....sure
Tcmperatue
Vn.puur I'ressure

Equa tion ( \ ) ta kes t he form N = 77'6 X P'IT
when the atmospheric pressure P is increased to P'
by an amount equa l to 1', = 4810 ejT; This for.
mula gives t he refractive index of a "dry" atmos
phere having temperature T" Aand pressure P' mb.
In other words if we imagine an atmosphere exert.
ing a pressure equal to P, mb an d extending above
the actua l atmosphere, its effect on refractive index
\\';11 be equivalent to that of water vapour present
in air. Therefore P, may very well be called
Equivalent At mospheric Pressure (ltA.P.). The
increased pressure P' (= 1'+1'. ) may be called
Virt ual At mospheric P ressure (Y.A.!' .) in alUllogy
with virtua l temperature used for cnlculat-ing moist
air density.

F ig. l (a) is t he graph of the equation P, =
"1810elT. For a constant temperature t his gra ph is
a straighe line wi th a slope of ta n - ' 481OIT. A
family of st raight lines will cover t he whole ra nge
of temperature. lIere the lines arc drawn at
tempera t ure interval of 30°0 for lower va lues of
va pour pressure and 1O · C for highor va lues of
vapour pressure. In t he act ua l upper air sounding
reports vapour pressuro "a lues a rc not directly
available ; instead dew point temperatures are
repor ted. To increase the utili ty of t he graph a
scale of dew point temperat ure has been given by
the side of the vapour pressure uxis,
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(\ )n -fi ( .JRlO" )N =( ,, -l) X 11l6 = ---r- P + ----r-








