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Variation of surface radio-refractivity at New Delhi
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.AUSTH. At.1.'. l;tudil~ carried oUl ill t emperate latituc1el indica te that a t'ignific.ant relation exis ts LchTf'u
tile tligllBl lltrength of microwave commullication 1I)·lItem. end the variations in eurfeeo radio-n..Iravt tvitv (.Z,,',).
With.the expansion of micro wave communication and television in Ind ia, commun icetton es-ginccrs arc \'itallv eon­
corned in finding th e cI;tent ofvariat i~n~in N~ . in~heco~ntr)" To thteend, lit, va luellforfouf rcprcl;cnt at i\,eniollth ll
bev e bceu calculated III respect of Xew Delhi (Safdarl ung) basedOn ten years monthly mceu dat a for liix eynop­
tic hours. A eom pertsou with corree pond tng N, values at New Delhi (Palam) has alec been made to bring out
the imporl<lncc of lJropt>r site selection. The moet sign ificant fea t ure of the ana lysi s Ie th e. ) 'C8r round diu rnal range
of 20 N unit e or It'l'I ll ucoolllJlallit-d by l\ st ro ng seeeone ! range of about 70 N units in surface redio-refreetlvit ..-.
An attempt h8& bee n mede to relate t hese changes with climatological Ieeturee and t o eeseee thelr llkelv fl ff("~t
On alguu l strength , ~
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t. Introduction

Radio trunsnusston at frequencies above 30
DIe.'!, that is, at fl'C<!,lcncics used for tc lev ieiou ,
frCfluency mod ulation , radar etc, is normally
' sPUOO-WI"e' or h 'OI"",pherie propagation. The
spuee.wave reprC8Cnts energy that travels froin
the transmitting to the receiving antenna in the
lowest layer, called t roposphere, of th e atmos­
phere. The layer normal ly extends to about ten
miles in th e t ropics. Both ' Lino of Sight' (LOS)
amI 'neyond tho Horizon' tropospheric radio
oollllllunic<\tion links are fll,"it replacing the
traditional methods of communication , specia lly
over difficul t terrain, du e to t heir operational
efficienev and cost effectiveness. In tropospheric
propagation, radi o rays und ergo bending (refra­
cti on) depemling on the characteristic., of tho
intervening uir. The radi o refractive index of tho
air va ries with its pres::mre, temperature and humi­
dity. Ueutiled studies carried out in the U.S.A. ,
France and other countri es show that signal st ren­
gth increases or fades with the surface refractivity
(J\. ) and both have diurnal and seasonal vari ations.
For dosigning effieicnt tropo-eommunication links
it is therefore vital to know the extent of such
varia.tions in surface refractivity, particularly
at or ncar tropo hub centres . Some studies of vari­
ation of refractivity in respect of selected Ind ian
sta t ions have been carried out loy Kulshrostha
(1966) allli Yenkatcswuran (1970). But th ese were
confined to the two standard hours of observa­
tions (0830 and 1730 1ST) or t heir mean value.
It would be interesti ng to find diurnal an d BCIlSOnal
variations in respect of other hours of obser­
vations throughout the day. For th is study
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New Delhi has been selected since it is t he nerve
centre of aeronautical aIH1 other vital communi­
ca tion systems besides h ~ing an important tele­
vision centre.

2. Computation of radio reJrad ivlty

The radio refractive index, " I ' is tho ratio
of the speeds of radio waves ill vacuo and
in the medium under consideration. It has small
values of th e order or 1.0003. For conve nience
radio refractivity is measured in terms of N units
where .\"=(11-1) X 10". The radio refrac t ivity or
air for frequencies upto 30,000 Mcs is given loy
Smith and Weintrauu as

0\'=77 .6PIT+3.73x 10' ciT' (I )

where, P - atmospheric pre.-;...mre ( mb )
T-temperaturo in d 'grees Kelvin (K)

e-c-wutar vapour prcssuro ( mb ).

The PiT term is genernlly referred to as the 'dry
term' and the el'I? term as the 'wet term'.

I t is seen that a rise of 0 .8°C in temperature,
a fall of 3 .7 mb in pressnre P or a fall of 0 .22 mb
in water vapour pressure e will lead to a decrease
of 1 0\' in N•. Radio refractivity is therefore very
sensitive to changes in humidity.

S. Meteorolol lca. data

For the present st udy, nieau monthly values
of surfacepr08Kuro, temperature and water vapour
press ure for t he four months recommended loy
C.O.LR., ti z., February, May, August and
November at New Delhi (Safdarjung) were
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