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Abstract

Tonosphere is found to be affected by phenomenon taking place above and below it. Troposphere incidents of thunderstorm and light-
ning, influence ionospheric temperatures and ion density, from D region to a region of high altitude. Low latitude upper ionosphere in
the altitude range of 425-625 km over Indian subcontinent is studied for ion density variation during the event of active thunderstorm.
Study is done with the help of ionospheric data obtained from in situ measurements made by Indian satellite SROSS C2, and thunder-
storm and other related data obtained from Indian Meteorological Department. Ion density in this region found to show a regular fall
from 5 to 65% during the event of thunderstorm over normal day values but consistent heating of ions takes place. O" being the main
part of the composition of ionosphere at this altitude so total ion density variation show a similar trend as that of O™ ion, while other

ions like OF, He™ and H' do not follow any regular trend with the activity of thunderstorm.
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1. Introduction

Lower ionosphere show remarkable perturbations with
the phenomenal changes associated with thunderstorm
because of lower ionosphere coupling with lightning
energy. Lightning generates a wide variety of electromag-
netic radiations ranging from a very high (30-300 MHz)
to a very low frequency band (3-30 Hz). ELF/VLF radia-
tions have been found to be main perturbation agents, in
lower as well as upper ionosphere region during the event
of thunderstorm and lightening, by many researchers
(Colman and Starks, 2013; Inan et al., 1993; Némec
et al., 2010). In situ observation by DEMETER (Detection
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of Electromagnetic Emission Transmitted from Earth-
quake Regions) satellite of ionospheric perturbations gen-
erated by ground based VLF transmitter (21° 47'S, 114°
09E) revealed deviations in electron and ion densities
along with their temperature enhancement, and this effect
extend up to satellite altitude of 700 km (Parrot et al.,
2007). An intense lightning stroke is associated with other
related phenomenon above the thunder clouds, collectively
called as TLEs (transient luminous events). There are sev-
eral types of TLEs including sprites (most common), blue
jets, gigantic jets, blue starters, and ELVESs ((Emission
of Light and Very Low Frequency). These TLEs invade
ionosphere to different extent and create their signatures
in one or another way (Pasko et al., 1997; Soula et al.,
2009). Heating and ionization of lower nighttime iono-
sphere (90-95 km) by lightning was reported by Inan
et al. (1991). Electrons, heated by a factor of 100-500 were
producing secondary ionization at this altitude which fur-
ther leads to charge density enhancement. Rodger et al.
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