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Anomalous propagat ion of centimetric waves associated
with thunderstorms

D. K. )([SlIltA

Re!JiOi!fl1 Jleleum/uyiCHl CrUlf(' , Saypur

ABSTRACT . Two ('ao«'"ofBIl'llllaloll ,. " ... . lJa2"r inn Ilf !"l' nl i llu>l ric- \\".'\'('" a f ter the O('(' lIrrf' IH'C tlf tbun­
dcretuems. o!t ",,·rn·.1 wi th II 3 ·:! em rudar a t Xllltpnr a irport , I~N.· d l'><lTil »:d IIl lf) ,lillC'I1i;.St'i! ill t he light n(
t ho llIt"tlof)f'1 ' I I '~k.ll1 data a vatla ble. TI ll' inllu('IJI'(, III \' o";ou ,. lIlelf 0['(11, ',I:"i l il l fa l1 n n; in 1hi> fCll nlHtion of
,ltrollnc1dUd'" hevc bel'U examined. 11 is -hown t h lll t ill' IIl1om"I"u" fI.... ' pil~n \ inn ill l'llllH'(l hoY the d iverging
downdraft frurn Ihe ballC (If a tbuud ers torm, IiVn.'l\tliHg l.'f,!.l llloj"r ai r le-low t he warm dr:r a ir.

1. Introduction

The a nomulous propagation of ccnt imetric
' radio WI\VCS i K cnuserl by the horizont al
strat ificat ion uf at mosphere, cha racte rised by
marked vertical vnrintions in tempera ture
nnd water vapour content in t]IO lower levels
(Appleton 19·16). The appropriate conditions
are t ho exist ence of n temperature in version
and n steep humidity lapsc rate in the lowest
layer of atmos phere of about 1 km t hickness,
which result in t he sha rp full of radio refrnc­
tive index with height. The anomalous pro­
pagation also occurs, alt hough infrequently,
in association with thunderstorms, Two
such cases were observed in pre-monsoon
thnnd'f"torms over Nngpur wit h tile help of
n Storm Detent ion Hadar (Decca type 41)
sit uated at Xngpur Airport.

2. Super-refraction ob!erved on 29 May 1962

At 1315 1ST on ~9th, a fewscattered thunder­
storm cells were observed towards northeust.
of tho station, between 35° and (n ° azhuut h
and a t 3 distance -:17 to 5!j naur ical miles.
By 1500 1ST these cells developed urulalii!Ilt'd
themselves in a broken line runninz from
360°/60 n .m, to OiOo/H n.m, The line the n
moved towards the stat ion and IJ\' 1 6~O

1ST was within :!O n.m, of t he ~tat i on,
extend ing from ESE/:10 '1.111. to XW;.lO n.m.
The line thund-r-to rms apl'"",?hed th o

station from t.110 nor th east at about 1635 1ST.
The first squall occurred at 1645 1ST with a
umximurn speed of 61 klll/hr nml lusted till
l iOl 1ST. Another squall occurred between
lilo and li35 1ST with tho maximum wind
speed of 6-1 km/ltr. During th e two squalls a
, harp li111 of surface temperature by IGoC
and rise in hum idity by G5 per cent took
pluce. l tain occurred bet ween 1710 and 2050
1ST an d a ra infall of :J·9 mill was record ed.
TIle thunderstorm activity slightly weakened
after I i 55 1ST and all precipi ta tion echues
,lisappear"I! after ~05U 1ST.

The super-refraction echoes were first
detected on radarscope at jj:;O 1ST in th e
mrthenstcm sector with in a. range of 40 n.m.
as scattered dots lying side by side with t he
convective echoes. During the next one hour
th e supcr-n-fructiou echoes sprund all round
the stat inn, t he significant ones lying between
northwest and northeast at the runge :!()- 10
u.m. By 1950 th e super-refract ion furt lH' r '
int ensified in the northeast sector and echoes
Ih ' g-li ll io filll){'a r towards nort h and northeast
at r)f) - 63 u.m. , and also towards south lip to
5f) n.m . ( Fi~. 1 ill. The maximum runge of
super-rcfrnction was observed at ~045 1ST
when weak echoes we. rc seen upto 80 n.m.
towards the north and the south a nd beyo nd
un H.1I1. towards e<lKt awl west (Fig, l b),












