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Abstract
The paper reports the characteristic variation in the received radio 
signals at VHF and VLF bands over Kalyani during two severe 
earthquakes, one at Sikkim on September 18, 2011 and the other 
at Indonesia on April 11, 2012. 
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I. Introduction
An earthquake is one of the most dangerous, destructive and 
unpredictable natural hazards that can destruct everything up to 
a few hundred kilometers in seconds. It is the result of a sudden 
release of energy in the Earth’s crust that creates seismic waves 
[1-2]. The seismic activity of an area refers to the frequency, type 
and size of earthquakes experienced over a period of time. In this 
paper we have considered the effects on radio signals caused by 
two severe earthquakes with distant epicenters from Kalyani. The 
concerned earthquakes were experienced on September 18, 2011 
at Sikkim and April 11, 2012 at Indonesia.

II. The Disturbance Storm Time Index 
The Disturbance storm time index (Dst) is a geomagnetic index 
which monitors worldwide magnetic storm levels. In fact, the 
index is a measure of geomagnetic activity used to assess the 
severity of magnetic storms and is based on the average value of 
the horizontal component of the Earth’s magnetic field measured 
hourly at four near-equatorial geomagnetic observatories. In the 
case of a classic magnetic storm, the Dst shows a sudden rise, 
corresponding to the sudden commencement of the storm and 
then decreases sharply as the ring current intensifies. It is noted 
that Dst indices fall before 24 to 48 hrs whenever an earthquake 
occurs. Figure 1 denotes the Dst indices for the two earthquakes 
considered in the present investigation. The figure shows that the 
Dst indices suddenly falls before the onset of the earthquake. It 
has also noted that for greater Dst magnitude, the corresponding 
Earthquake magnitude is also greater. 

Fig. 1: Disturbance Storm Time Indices for the Two Selected 
Earthquakes 

III. Response of Earthquakes at Radio Signals
In association with both the earthquakes, we have analyzed our 
recorded radio signals over Kalyani. In our laboratory we received 
VHF signal at 92.7 MHz transmitted from Kolkata and also recorded 
field intensity of atmospherics at the VLF band. Fig. 2 shows the 
characteristic variation of the VHF signal level corresponding 
to the earthquake experienced at Sikkim. The received signal 
strength is in arbitrary scale against time in IST. Figure 3, on the 
other hand, exhibits the variation at 40 kHz atmospherics during 
the same earthquake. 

Fig. 2: Characteristic Variation of the VHF Signal Level During 
the Sikkim Earthquake on September 18, 2011 as Recorded at 
Kalyani

Fig. 3: Variation at 40 kHz Atmospherics During Sikkim Earthquake 
on September 18, 2011. The Ordinate is in Volt

Our analysis of the recorded radio signal reveals that at the time of 
onset of the main earthquake at 1811 IST both the signal strength 
and the atmospherics level are enhanced suddenly. This transient 
variation of the radio signal level, however, decays after a short 
period of time to the early base line. 
During the second earthquake under consideration as experience 
over Indonesia besides the 40 kHz atmospherics we were also 
able to run integrated field intensity of atmospherics at 27 kHz. 
The records of atmospherics corresponding to the frequencies of 
40 kHz and 27 kHz have been documented in figs. 4 (a) and 4(b) 
respectively which strongly supports our earlier findings.
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Fig. 4(a): VLF Atmospherics at 27 kHz During the Indonesia 
Earthquake (the Ordinate is in dB Above 1 µV/m)

Fig. 4(b): Characteristic Variation in the Atmospheric Records 
at 40 kHz Recorded at Kalyani During Indonesia Earthquake on 
April 11, 2012. The Ordinate is in volt.

Over Kolkata and its adjoining areas like Kalyani the shock was 
experienced at 1414 IST (IST ˗ 5 hr. 30 m = UT) which was 
later repeated once again with relatively weak strength. The noise 
level variations in the atmospheric records clearly exhibit multiple 
bursts in the level. 

IV. Conclusion
The characteristic variation in the radio signal level might be 
due to perturbation of the atmosphere through which the signal 
propagates. It is likely that at such times the transmitted signal is 
affected by long period oscillations produced by the atmospheric 
gravity wave perturbations which may affect the lower ionospheric 
characteristics [3-4]. It may be that the earthquake, causing 
serious damages of properties and lives, induced gravity wave 
perturbations in the lower ionospheric layer causing the observed 
asymmetric and irregular fluctuation in the signal level after the 
events.
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