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Radio-Climatology of India:
IV. Vertical structure of Radio Refractive Index distribution

in the lower troposphere

S. 31. KULSnRESTHA awl K. CHATTEHJE ~

Meteoroloqicat Ojfiw, New Delhi

(Received l ti J It/!l 19G6)

ABSTlt \c'r. D U3d all the 5-yea.r av erages oft- he value s of pre ssu re, t emp erature and relat ive humidity ut the
g round eurfe ce, 850 -mb level (about 5000 ft a.s .l.}and 700-mb level (about 10.000 ft. a.R.I.) . the cor responding values
ofmodifled rndlc -rcfract lve index (orredlo-refractlvity) have been computed for the eet hrcc level s fo r each mont h
at var iou s st:'l.tions in India. Th ese data have been utilised to describe and discus s t he vertical st ructure of radio­
eefeectivlry dletrlbuelon in th e lowe rtropos phere upto an approximate height o f 10,000 ft a.e.l . Varicua radio-climatio
charts have been prepared and tbe promi nent featu res of tho lower troposphoric radio-climate over the country
have bee n dlecusecd.

1

1. Introduction
'1.1. In a continuing series of st udies on the

rudio-climatology of Jndia, the II uthors(Kul shrcstha
nnd Chat terj ee 1966a, 19601>, 1\l( 7) have dis­
l;U85Cd the distribution of radio-refract ivity, J,.V,
near the ground surface, at 8!j1) mb (approximately
5000 ft a .s.l.) and at 7oo-mb level (approximately
10,000 ft a .s.l.) over India . Th e present. paper is t he
fourth ill th e series lind deals with t he vertica l
structure of rad io-refractivi ty dist ribution in the
lower troposphere over the countryv Herein, the
composite patterns or monthly distributio n of radio­
refractivity in the lower troposphere have been
presented for all th e twelve mont hs anrl the signifi­
can t feat ures of the prevalent dist r ibution pat terns
have boonrliscussod. Similarly , composite diagrams
forseasonal d istribution ofN ,unnual maximum and
minimum N, annual rnuge of variation of N have
boon presented. Vertical variations or N along an
east-west and a north -south cross-section have been
discussed.

1. 2. Besides presenting the above mentioned
composite diagrams and discussing them, the ver­
tica l N.profiles for all th e twelve mouths have been
drawn for various sta tions in t he country for all the
twelve months, The verti cal gradient s between
ground surface and 5000 ft a .s.l. and between 5000
and 10,000 ft a .s.L ha ve been worked out for each
month at t he vario us stat ions.

2. Dala

2. 1. The present study utilizes t he data of N. ,
N"", and N ,oo va lues worked out on the basis of
5-y.ar averages of t he mean monthly values of P, T
and RH. While th e ground surface valu es N. were
computed for 36 stations [Kulshrestha and
Chatterjee 1966a) , those for the 850 and 7oo-mb
levels (N"",and N700) were calculated for the 13 and
12 available stations respectively (Kulshrestha
and Chatterjee 1966b, 1967).

2 .2. F or the monthly mean values of N• • N85.
and N 700 for various stations and for their seasonal
means, annual maximumand minimum values, and
annual rango of variation at each station, reference
may he made to the authors ' earlier papers in the
present series (K ulshrostha and Chatterjee, op.
cit.).

2 .3 . Figg. J (a) and I (b) depict th e composite
patterns of the isopleths of N. , N"", and N 700

drawn for a ll t he twelve months. Similarly, Fig. 2
illustrates the composite patterns for the isopleths
of seasona l mean values of N. , NBMt and N,fYl
for the four seasons, -mz., winter, summer, monsoon
and post-monsoon. Figs. 3, ,I and 5 show t he snper­
imposed isopleths of the annual maximum, annual
min imum and annual range of variation of N, ,
N850 and N100 values.

2.4. The verti cal structure of lower t ropospheric
radio-refractivity distribution along two chosen
cross-country cross-sect ions were also investigated .
For this purpose, tho following two cross-sections
were selected-

(i) North-south. cross-sectioti - SrinagarfAm.
ritsar, New D elhi, Nagpur , Madras and
Trivandru m. Th is cross-secti on lies very
nea rly in the longitudinal belt 75° _ 80°B.

(ii) East-west cross-sedion - Silehar, Gauhati,
Calcutta, Cuttack, Allahabad , Nagpur,
Akola , Indore, Ahmedabad an d Verava l.
'I'his cross-section lies very nearly in the
latitu dinal belt 20° - 26°N.

It may be noted that tbe two cross-sections in­
tersect at Nagpur, Figs. 6 and 7 exhibit t he vari a­
ti ons of N in the lower tropospheric aloug these two
cross-sections in the four representative months.

2.5. Diagrams depict ing the monthly variations
of the vertical structure of radio-refractivity over




























