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Introduction

The phenomena taking place below the ionosphere and above it affect the ionospheric electron and ion

concentration and temperatures. These effects due to solar flares, geomagnetic storms, thunderstorms

etc have been studied by various workers (Antselevich, 1971, Pulinets, 1998, Innan et.al, 1991, Taranenko

et.al, 1993, Molchanov et.al, 1998,Molchanov and Hayakawa et.al, 1998; Liu et al., 2001, Sharma et.al,

2004(a,b), Sharma et.al, 2006).

Hayakawa et.al, (1996), Hayakawa (2004) and Molchanov and Hayakawa (1998) studied the VLF

signals in the ionosphere due to earthquakes and concluded that they can be treated as earthquake

precursors.

Mukherjee (1999) studied the effect of earthquakes on the emission of atomic oxygen at 557.7 nm in

the altitude range 85-100 Km and at 630 nm in the altitude range 200–300 Km. His discussions indicate

that the emission lines at these wavelengths can also be treated as earthquake precursors. He found that

the ionospheric plasma temperature in the height range 200-300 Km increases during the earthquake.

Rikitake (1976) argued that the gravity waves generated by earthquakes may affect the lower part of the

ionosphere. Rai (1974) has shown that the acoustic gravity waves generated by earthquakes may enter

into the ionosphere propagating horizontally.

Very few studies (Zaslavski et.al, 1998, Antsilevich, 1971 and others) have been devoted to the heating

of F2–region ionosphere. This paper analyzes the ionospheric electron and ion temperature data obtained

by the RPA payload aboard the Indian SROSS–C2 satellite. The data of earthquakes were down loaded

from USGS website. Only those data points have been considered which were free from thunderstorm

activity and solar flares.



Figure 1: Variation of ion temperature during earthquake and normal days for the event occurred on Dec. 9,

1995

Analysis of the data:

The SROSS–C2 satellite was launched on May 4, 1994 to study the ionspheric composition and

temperature anomalies. It was launched with the help of ASLV–D4 rocket in the orbit 625 × 425 Km

altitude with the inclination 46◦ to the equatorial plane. The satellite functioned well for 7 years and

then returned to earth. It covered geographic latitude belt of 31◦S to 34◦N and the longitude range from

40◦ to 100◦E. A detailed description of the RPA payload has been given by Garg and Das (1995).

Only those data were selected for the present study which were in coincidence with the earthquake

events. The recorded average ion and electron temperatures during seismic activity have been compared

with the average normal day’s temperatures for the same time interval.

Results and discussions:

Many earthquake events were recorded during 1995–96. Comparisons of the ionospheric temperatures

during the earthquake days along with the normal days are shown in Figures 1 and 2.

Fig 1 shows a plot of ion temperature with local time of the day for the average temperature for

the normal days and during seismic event which occurred on Dec. 9, 1995 at a geographic location of

15.44◦N and 88.43◦E with an intensity of 4.8 on Richter scale. The depth of the epicentre was 10 Km.

The average temperature during normal days was 842± 38◦K and the average during earthquake event

was 1033± 54◦K. The ion temperature was increased approximately by 1.25 times.

Fig 2 shows a similar plot for the electron temperature corresponding to an earthquake event which

took place on Jan 18, 1996 at a geographical location of 24.09◦N and 82.62◦E with an intensity of

4.2. The average temperature during the normal days was 1830 ± 152◦K and the average during the

earthquake was 2805± 107◦K. The electron temperature was enhanced by approximately 1.6 times.

A total of 11 events, the satellite passes of which were in coincidence with the earthquake events were

recorded. The enhancement of electron temperature were from 1.2 to 1.7 times the average normal day’s

temperature. The enhancement in ion temperatures were in the range 1.2 to 1.5 times.
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Figure 2: Variation of electron temperature during earthquake and normal days for the event occurred on Jan.

18, 1996

The ion and electron temperature data were analyzed in such a way that the effect of diurnal, seasonal,

latitudinal, longitudinal and altitude variations are negligibly small. Care has been taken that the above

perturbations are free from thunderstorm activities and solar flares.

The gravity waves from the epicentre are known to be confined to the lower part of the ionosphere

(Rai, 1974) and cannot propagate to the F2–region ionosphere. Only the quasi electrostatic fields and

the electromagnetic waves at VLF frequencies can penetrate to such a height to have any appreciable

impact.

conclusions:

The present study shows that the earthquakes enhance the ionospheric electron and ion temperatures.

These effects can be attributed to the ULF and VLF radiations generated during the earthquake events.
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