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ABSTRACT. The paper describes the relfmlta of ",em"al P'~I recordings of lonoepberic refiectioD& carried
out during the paMageof thunderstorms over Ahmedabad. The thunderstorm. were found to be eccompenlcd
by an Increese in eporedic E ionisation &8 shown by a rise in the maximum Ircqueney of the }4'. or an increase
in the intensiry of reflection from E8.

1. Intreduetlon

Various agencies such as meteors, thund er
sto rms and solar corpuscles have been
sugges ted as possible causes of E.If ioni
sation. Wil""n (1925, 1926) was first to
suggest that thund erstorms might cause ioni
sation in th e upper layers of the atmosphere,
His idea was taken up hy severa l workers and
Rome observational evidence was produced to
show that the ion content of Es was affected
hy thunderstorms. Ratcliffe and White (1933,
193,1) found that the nocturnal E region ioni
sation was associated with thunderstorms,
Other workers (Appleton and Naismith 1933,
Watson Watt 1933, Bhar and Syam 1937)
reported that abnormal day-time E region
ionisation were associated with thunder
storms. Later, however , Appleton, Naismith
and Ingram (19:16) obtained a low correlation
coefficient between Es and thunderstorms and
held that the effect of thunderstorms on Es
had not heen established, Bhar and Syam
(1937) !(ot a correlat ion coefficient of 0 ·50
between thunderstorm index and Es. In
1938 Best , Farmer and Ratcliffe stated that
stat istically there was not much evidence of
thunderstorms affecting Es. Tn 1914 Stoff
regen found close relat ionship between intense
Es and thunderstorms and showed that the
effect was more pronounced during magne
tically quiet days. ~litrn and Knndu (1951)
reported an increase in fEs soon after the
arrival of Nor'wester th undersqualls at

Calcutta and subsequent decay of E... But
Rangarnjan (1951) at Kodaikanal did not
find any effect of thunderstorms on E«, Isted
(1955) found that lightning discharges had
strong correlat ion with abn ormal burs ts of E
region ionisation in vertical P'l reeords on
10' 6 Me/sec and also observed that there were
bursts of increased signal strength in ohlique
incidence t ransmissions at 53 · 25 ~Te/sec.

Besides the direct measurements of Hs ioni
sat ion, other effects of thunderstorms on Es
have heen reported. For exam ple, Mimno
(1937) observed increased multiple reflections
from Es during a thunderstorm and Chatter
jee (1953) reported increased reflections from
Es.

Tn view of this conflict ing evidence, a st udy
of ionospheric reflections during thunder
storm. was undertaken at Ahmedabad. Iso
lated thunderstorms sometimes occur at t his
place on days which arc otherwise free from
Es and t his makes it ea.y to sec the effect of
th e thunderstorms.

2. ObserntJoDi and results

There was a thunderstorm on th e evening
of 8 .Tune 1954. The microbarograph record of
the day between 17 and 22 hr is shown in
Fig. 1. The P'1 records taken during th e
period are shown in t he left hand column
on palle 51. Duri~ th e thunderstorm,
fEs values were much higher than the normal
values . ~Ioreover, the number of multiple
























