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Radio refractive index structure over northern India
and its synoptic variation
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AB STRA CT. Synoptic distribution of radio refractiv e index OYer northern India and ite varia.tion in 8.8lI().

elatio n with ROmp. winter systems have been st udied . Analys i!l in case o f one pllrticular sys tem is presented I::e~~. It
is noted tha.t th e refract ive index shows a. systemat ic variation with the passage of tho syste ms and can be utilized
as a synopt ic parameter. M UiLn sou level chart of refracti ve index and ita distribu tion on standard isobar ic surfaces
might 'probably be used for forecasting atleMt qual ita tively , the condit ions of V.II .F. propagati on over northorn
Ind ia.
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2. Method of analysis

The refractive index in the t roposphere and
the st ratosphere is substa nt ially independent
of the radio frequency up to the D.H.F . range
and is best ex pressed in terms of a-modified
refractive index given hy -

t hermal st ructure of the western distur
ban ees has been inv estigated hy Anantha
kr ishnan (1950). Analysisof one of the systems
which originated as an induced low over nor th 
west India and moved eastwards after be
corning a depression, is presented here and
some of th e notahIe feature. of the radio
refractive index d istribution outlined.

where n is the usual refract ive index , P is the
pre.....sure in millibars, T the temperature in
degrees Kelvin and Q the specific humidity
ex pressed in gm/kgm. For using refractive
index us a synopt ic parameter, tho surface
data has to he reduced to some standard level
in order to eliminate the effect of the height of
th e station, which would otherwise tend to
mask any cha nge.' in the value of the elements
due to synopt ic variat ion alone. The surface
refracti ve index N. can, therefore. be reduced
to mean sea level by using the expression
(Bean and Riggs 1959)

(2)No = 11', exp (0'1057 11)

1. tntreeueucn

Radio refractive index as a synoptic
feature has been receivingincreasing at t en t ion
during the recent past becau se of its signifi
cant role in V.H.F. and D.H .F . propagat ion
problems. A number of studies (Bean and
Riggs 1959 (a), (h); J ehn 1960) have been
undertaken with a view to investigat e how
best the refractive index could he utilized
as a synoptic parameter. Radio refractive in
(lex has the adva ntage of combin ing the three
basic elements , Vl:Z . , pres..sure, temperature
aud humidity and therefore has a considerable
potential even in the field of ail' rna.s!'! ident i
ficati on. All the previous st udies have been
concerned wi th th e ex tra tropical regio ns
wh ere airmuss characte ristics are well defined.
I n tbe tropics where well marked frontal
syst ems are rat her few one would not normally
exp ect the radio refract ive index variations
to follow the pre""ure systems too closely,
However, the propagation problems remain
much the same and in order to see if synoptic
variation of the refractive index could be
utilized as a useful concept, a study of some
well defined winter systems over northern
India has heen under taken. The choice of
win ter period syst ems, to begin with, was
made keeping in view the fact that t hese
are th e only weather sequences in Indi a which
have some resemblancewith the extra tropical
depressions of the middle latitudes. A de
tailed study of these pressure systems has
been made by ~[al and Desai (19-17). The












