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Abstract: At Agartala we are in a privileged position to study atmospheric radio noise field 
strength (ARNFS) from local cloud discharge  as well as distant sources of Australia, Japan and 
Africa. In the Department of Physics of Tripura University we are recording ARNFS round the 
clock at various frequencies. Here we report preliminary observations on sferics at 27.2 kHz. The 
ARNFS exhibits  remarkable rise prior to the afternoon rain. During pre-monsoon the average 
value of rise is about 13.5 dB and that in monsoon is about 10.5 dB. It signifies severe 
electrification in pre-monsoon compared to that in monsoon 

 
1. INTRODUCTION: 
 
  The Fourier spectrum of atmospherics, the electromagnetic radiation of cloud discharge 
extents from extra low frequency (ELF) to high frequency (HF). The contribution is mostly from 
very low frequency (VLF) band. During severe thunderstorms contribution to the radiation field 
from VLF band is remarkable. Now a days there have been a number of new electrical 
measurements in the lower atmosphere, and new global atmospheric electricity models have been 
developed to provide better insight into the possible electrical coupling mechanisms. 

The sferics are very much significant in regard to electric phenomenon going on in 
different types of cloud during meteorologically active periods[1]. During clear period 
atmospheric radio noise field strength (ARNFS) measurement provides the study of ionospheric 
propagation. At Agartala we are in privileged position to study ARNFS from the local cloud 
discharge as well as from the distant sources of Australia, Japan and Africa. In the Department of 
Physics, Tripura University, we are recording atmospheric radio noise field strength (ARNFS) 
round the clock at various frequencies. Here we report  preliminary observations VLF sferics at 
27.2 kHz. 
 
2. EXPERIMENT 
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Fig. 1.  Schematic Diagram of VLF Receiving System 
 



 
 
 
An inverted-L type antenna has been used to receive pre-dominantly vertically polarized sferics in 
the VLF band from near and far sources. It is then passed through a low-pass-filter (LPF) and 
buffer successively, and the is amplified with AC amplifier. This is followed by series resonant 
circuit tuned at 27.2 kHz and another buffer. The selected sinusoidal sferic is then detected. The  
detected output is amplified by quasi-logarithmic DC amplifier. This output is used to drive a 
chart recorder. The data can also be stored in a computer by data-acquisition system, and can be 
monitored by audio system. 
 
3. OBSERVATIONS AND RESULTS 

In the absence of local cloud activity, atmospherics are characterized by sunrise (SR) and sunset 
(SS) effects. Figure 2 has been obtained by taking average for the days which were locally clear in 
the month of July, 1998. It is seen that diurnal pattern reveals higher levels at night and at 
afternoon hours. During the sunrise period, the level of atmospherics decreases gradually to very 
low value. During afternoon period, the level increases. During sunset, the level again decays out 
slightly showing the sunset minimum. The diurnal pattern is on the basis of its repetition character 
during locally clear periods. The pattern is appreciably 
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Fig.2. Diurnal behabiour of ARNFS OVER TRIPURA

A: Sunrise minimum      B: Recovery effect
C: Afternoon maximum  D: Sunset minimum
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perturbed due to severe rain, thunderstorms and solar flares.  This diurnal pattern is found to 
be affected highly by local thunderstorms and cloud activity. The recorded VLF sferics during 
sunrise period in meteorogically clear days show a fall characterized by two or three small 
steps having magnitudes lying between 5-12 dB. It is also seen from the record during 
geomagnetically active days (Ap > 50), the sunrise effect disappears. Sometimes the effect is 
observed without the steps. During rainy days the record exhibit irregular variations.  

From the recorded data, it reveals that VLF sferics prior to the thunderstorm activity increases 
appreciably by 9-16 dB. With the start of rain, the VLF level ceases to rise further and 
remains steady for 5-40 minutes. The level of atmospherics starts rising 2-4 hours prior to 
commencement of local rain. The event is prominent in the case of rain of afternoon period. 
The enhancement is on the average higher in the case afternoon rain of pre-monsoon than in 
monsoon. After that, the level exhibits a sudden fall to normal value. 



 

 
Fig. 3  Gradual enhancement of ARNFS at 27.2 kHz prior to afternoon shower 

Figure 3 shows gradual rises A to C. Then the level exhibits a slow variation followed by sudden 
falls to B. During monsoon periods, most of the events are in the form of gradual rise and sudden 
fall. In pre-monsoon, gradual rise is followed by gradual fall or step fall.  

Table 1 
 

PREMONSOON AFTERNOON 
RAINY DAYS 

MONSOON AFTERNOON 
RAINY DAYS 

 
 

PERIOD OF 
OBSERVATIONS 

NUMBER 
CONSIDERED 

AVERAGE 
ENHANCEMENT 

IN dB 

NUMBER 
CONSIDERED 

AVERAGE 
ENHANCEMENT 

IN dB 

APRIL 1996- 
MARCH-1997 

 
08 

 
14 

 
17 

 
11 

APRIL 1997- 
MARCH-1998 

 
07 

 
12.6 

 
14 

 
10.2 

APRIL 1998- 
MARCH-1999 

 
08 

 
13.4 

 
16 

 
10.4 

 
The number and amount of enhancement of ARNFS prior to the afternoon rain for the period from 
April 1996 March 1999 are shown in Table 1.The enhancement is higher in pre-monsoon than in 
monsoon.  
 
4. DISCUSSION 
 
The most common source of atmospheric radio noise field strength (ARNFS) at very low 
frequency (VLF) is the electric charge separation in thunderstorm cloud (cumulonimbus). Well 
over half of the lightning discharges occur within the thunderstorm cloud and are called intra-
cloud discharge. Cloud-to-cloud and cloud-to-air discharges are less common compared to intra-
cloud and cloud-to-ground discharges. All lightning other than cloud-to-ground are often lumped 
together and called cloud discharges.  
 
 
The ARNFS consist of electromagnetic radiation from two groups atmospheric sources Viz., the 
nearby and distant sources.  During locally clear periods contributions to ARNFS by the distant 
sources dominate. The electromagnetic radiation from distant sources reach the receivers through 



earth-ionosphere waveguide. Considering normal electron density profile of the lower ionosphere, 
the daytime and the nighttime reflection heights are 70 and 90 kms [2]respectively.   Prior to the 
sunrise, distant atmospherics are reflected from 90 km. At this stage the region below 90 km acts 
as attenuator due to presence of electrons of very low density. After sunrise the electron density in 
the absorption region gradually increases due to decrease of solar zenith angle. As a result 
absorption goes on increasing until the D region is completely formed. This causes sunrise effect.  
The gradual rise ARNFS prior to afternoon rains during pre-monsoon and monsoon are the 
evidences of gradual development of thunderclouds over the locality of receiver.  With the 
commencement of rain  the charged drops  fall vertically decreasing the potential difference across 
the bipolar structure of the cloud. It takes 20 min  to a hour for the potential difference to fall 
below critical value required for cloud discharge. Present observations  supports that  high charge 
separation occurs in pre-monsoon clouds than in monsoon clouds. The severity of the 
phenomenon in the afternoon than other time of the day may be effect of temperature and liquid 
water in thunderstorm charging [3]. Laboratory studies have shown that thunderstorm charging 
caused by interactions of ice crystal and graupel pallets is affected in sign and magnitude by 
temperature and cloud liquid water content. All that happens is to say that charge separation 
mechanism isfavoured by pre-monsoon atmospheric conditions.  
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