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A study of abnormal Radar Propagation around Madras

s, P.AGHA VAX aw l K. SOlJ XIl AltA ILI .I.\ );

Ihy imml Jfrlel}ro14J!l i<~JI Centre. Jlwlfll~

(/lrc(·irrd :!,j Felm w T.9 mol)

AH..'·;TRACT. Occurn'lu..'C of lCupl1rr.om....1 radar l'rupagat j lJIl in tilt' a-em bl\lul around )la.Jru hKS 11('('11 In
ve:\ti~t{'d. The rt"l'4ults gonernlly "1!t'N" with tbl' fiudi nge of Durst (IH UiJ. The tempe ret un - atul humidity di-tribu
tion gU'inll rise (0 f.n-oll railio Jta frac t i\"t> hdrx ~rallicnl~ in t he \'adOllll ,;(';l""lI111 lu,d lilt" wind dis tribution and
synoprlc fl'Btun'~ ailling t ho Ilt'tlinr;; in of sup-r.n-Iracrlou an' l.1ilK'" lloC,;("l.

ThA occurroe oo of supe r-re frectton prior tu ("nllation of lui"t "1' f.~ ha!l a!>!C) 1)('('11 di l!C u~l ill re let lon to ih
forocaHthJ:t value.

1. Introduction

Snpor uonnnl ruder propag:<\t.ion over t he
coasts II f I nd ia was first noticed du ring t he
war by th e R.:\r~ who were operati ng: 1·;;
metro rada rs at several sites close to the
coasts. Propa ga t ion oondi t ions over t he
I ndian Hen" in varinus seasons in relation to
t ho clima to logy of the area have been sum
ma rised hy Durst ( HUG). An intonsivc st lilly
of formation or rud iurlucts nonr the .\l a,llm~

coast in relation to sen-breeze st ruct ure ha'i
been 111'n<10 hy Hatcher and Sawyer (19 17)
working at .M:\llm~ aerodrome. Th e (~011

elusions reac hed in these studies wcrc-

(i) Snper-refrncl ion ove r the Bay of n 'mgal
was ver v prono unced during the period
) larch t o Ma v when the coast sout h of
ViAAkhapat llll' ;' could bo seen from ~[a.dra.'i ,
hut not t he south (:oa.~t towards Ceylon.

(ii) P ropagation is generally orth..lox ill
the monsoon season but in October it. ceca
sionally becomes supernormal.

(iii) In wi nter, super-refraction i.... very
frequent.

'Vith t he establishment of a storm warni ng
radar (:l-elll wave length) at )ladras airport
an opport unity to undertake tho study of
super-refraction is once 1I10ro ava ilable and

tho result« of a. study for 1\ period of OIl'J year
arc pre-eute d.

2. The observations

Th o fE\II ;l r is genera lly operated ubo ut once
in a n hou r at all hours of the flay mainly
with n view to det ect weather cchoo.., hut
nny ut her phenomena observed have hecu
generall y mounted. and photogra phed. ~[O!-'lt*

of t he echoe- (ot. hor than normal ground
clutter) seen lit times when th ere wu•..; defi
nit ely 110 precipit ation or thunderstorm
act ivity, have been ident ified l"-'i case:.. of
groUlui objects heing seen owing to super 
refract ion. Th e Oldy ot her possibili ty is that
they arc ' angels' . Th is is however, must
unlikely for the following rensun s-s-

(i) Th e echoes were visible inva ria blv at
a ntenna elevations of 0 to 2':1 and disa ppea red
at higher au)!Ic.<. It appean< unl ikely t ha t. tho
gradients of temperature and humiditv
necessar v for back reflectio ns at th ose n.n"l~~• 0

would ha ve existed, ami th ey can he ilion!
readily explained by a bending of t ho ra y
to wards ground objects,

(ii) The echoes were in all cases st at ionary
and only increased or decreased in number or
intensity.

• A few ex ceptions, which cannot he ex p laiecd on tho batli lS of super-n-Irect lcn, hM v-e been recorded end ere
under study


















