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An explanation of anomalous radar propagation
following thunderstorm activity
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AB.";TIlACT. Sewral ceses of &no1ll810u," propa ga tion of B 3·(·nJ ra dar beam obse rved at :Ulliliru
in t he rea r of t hunderst orms, cannot he Mtj" fsl torily explained by t he Jl(O H 'l' l'l !' n~gt:l· tf"d 1Iy PN ,, -j ll\lll

\r UrkpN on t hi" eubjeet , Th e alloma lou,", ('(·h('l(·~ a pl'('81' Iu I~ from grvund t ar get». obtained nitrr r an ia l
reflectio n of the rada r beam at a thin bo undary laye e h e t\H "t"11t he dov.wlra ught air of t he thunderstorm
Bud the cnvhonmental ai r . Sufficien t re fra ct ive index d IBIIIl£,. req u.nd tn pronllU.· the f'l fl('('l illn ran
occur !lilly in. "8»(>'" wbcu t he dowudrsnght a ir is more mf)j"t Ihan t he r HvirUIlIllf'nt . and th i fUl.g~'" wit h
th e n ilson·utlflnli. Th e mechani ..1Il !l ng:~t('d dONI nut depend (111 t h~ ) 'f{-a<'IlI'e of rainfa ll at the ground.

1. Introduction

I. I. In a prev ious paper (RaghaYan 1962),
the author had referred to a number of eases
of 'nnoma lous prupagation' or 'super refrac
tion' uf a 3·om radar beam in the rear of
thu nderstorms occurring a round :\fa(lrns in
the southwest lllOJL"OUIl season. It was also
mentioned that th is phenomenon (l id not.
occur in tho post monsoun months.

1 .2. A fow cnscs of nnomalous propaga
tion following a thunderstorm have been
reported by other workers (Coons 1947, De
19fi9 and )[atlmr and K ulshresthe 1961).
1110 exp lanation givcnhy COOIll'l is that an
abnormal moisture lapse is sot. up near the
ground behind the storm owing to th e eva
poration of rainfa ll ncar the surface. The
effect of this in set ting up a duct is enhanced
by the effect of the cooling of the earth's
surface 1Iy the thunderstorm. The main
tenanco of thi s stable condit ion was favoured
in the case considered by Coons by the pre
sence of low clouds awl a light wind. )lathur
and Kulshres tha hav e given a similar ex
planation and they stress tbe importance of
light.winds . De has said that th e downdraught
from the thunderstorm is moist and cool and
hence it sets up the tompcrature and humi
dity distrihution favourable for snpcr·
refract ion. This favourable layer extended,

in his case, to a height of 2300 feel. Tho
relatively largo number of cases of this pheno
monon observed in ) la(lras, have enab led th o
author to analyse th o propagation of :~ -crn

wavos in the rear of n thunderstorm in greater
deta il. This analysis indicates that tho above
exp lanations AfO inadequa te to cover th e
phenomena observed at .Mndm8. A mcchn
nisin consisting of reflection from a thin
boundary layer is proposed in th is paper.

2. Observations

~. 1. The thunderstorms stud ied ill ) [adras
belong mainly to the tW(1 well marked seasons,

~. 1.1. Tho southwest monsoon season
comprising the months J uno to September
when thunderstorms or lines of thunder
storms pn. s Toughly from northwest to
southeast or west to cast. Thunderstorms in
this ::-e..l SOIl occur genera lly in tho aft ernoons
or oveuings. The storms are often associated
with severe squ alls. In a large number of
r.<1 808 abnormal propagati on was observed in
tho wake of these storms,

2. 1.2. The post monsoon . or northeast
monsoon season (October and November)
when thunderstorms arc fewer in numbe r.
These form over the sea in the ear ly morning
hours and move roughly westwards and can
ho tracked sevena1 miles inland. Squalls












