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Monitoring of magnetotelluric signals to study the 
precursory phenomena for the seismic activity in 
koyna region, Western India. 

Two mangnetotelluric observatories have been established 
at Jaichiwadi (MT01: 17024’ 28” N, 73051’13”E) and 
Devrukh (MT02: 17004’30”N, 73039’40”E) in Koyna region 
for continuous monitoring of MT signals with data telemetry 
over a GPRS network and internet. With GPRS network 
and internet one can remotely control the system, located 
near Koyna from NGRI, Hyderabad. The only limitation 
is the uninterrupted power. The objective of the project 
is to investigate the possibility of variations in subsurface 
conductivity structure as well as the electromagnetic field 
around the place, associated with the earthquakes. Studies 
on the variation of MT parameters like apparent resistivity, 
impedance phase etc., have been going on. But so far no 
changes in those parameters correlating to seismicity could 
be found while studies on the variation of the electric and 
magnetic fields seem to be more promising. There are no 
significant changes observed in the electric / magnetic fields 
associated with earthquakes; although there are variations 
in the fields, especially the electric field. But finding a 
quantitative, consolidated relation between the variations 
in voltage levels and the earthquake parameters cannot be 
done without a large stack of earthquakes and associated EM 
field records. With only a few major events separated well 
in time, which is the only earthquake data we have, we can 
neither prove nor disprove the theories that the earthquakes 
have EM precursors from Koyna data (Fig. 8.1) and (Fig. 
8.2).

Fig. 8.1  Variations in apparent resistivity for a period of six 
months from MTO1 for few select frequencies

Fig. 8.2 Variations in apparent resistivity for a period of six 
months from MTO2 for few select  frequencies

(T. Harinarayana, D. N. Murthy, Mahesh Narayanan)

Magnetic Observatory

Hyderabad Magnetic Observatory (HYB) has reported 
continuously on changes in the Earth’s magnetic field and 
regularly reports short period disturbances and magnetic 
storms, since 1964. It was named a key Magnetic Observatory 
by the International Association of Geomagnetism and 
Aeronomy (IAGA).  It was upgraded through an Indo-German 
co-operation between NGRI and GFZ, by commissioning a 
modern digital fluxgate variometer, data logger and requisite 
software to obtain and transmit in near-real time, 1 minute 
values of the Earth’s magnetic field. Validation of continuous 
recording, for over 1 year with new digital magnetometers, 
and scrutiny of absolute observations culminated in the 
award of INTERMAGNET status by the IAGA to the HYB 
observatory [http://www.intermagenet.or/publications/IM_
ESTEC.pdf]. This has been accomplished through the active 
cooperation of a team of scientists at NGRI and Niemegk 
Observatory, GFZ. 

ANTARCTIC STUDIES AND OBSERVATORIES



NGRI
122

For the DST project on ‘Characteristics of magnetic 
pulsations at low-latitudes-proxies for space climate’, sorting 
of pulsation data by frequency and length of occurrence has 
been studied for magnetically active periods 1979-1980 and 
half the solar cycle 1974-1980. Archiving the data from 1971 
to 1980 has also been completed. Effects of interplanetary 
parameters on pulsation activity are being studied. In the 
entire period of data from 1970 to 1984, correlation of Pc3 
and Pc4 with solar cycle and long term smooth variation of 
the Interplanetary Magnetic Field (IMF) has been attempted. 
This has made possible long term applications for study 
of space climate vis-à-vis long-term solar terrestrial trends 
as well as short term correlations of pulsation events with 
geomagnetic activity. 

Under the Supra-Institutional Project (SIP), magnetometers 
have been installed in Port Blair and Campbell Bay in the 
Andaman & Nicobar Islands. This has been achieved in 
an informal collaboration with IIG, Mumbai. Further, 
construction of housing for a 3-component magnetometer at 
Vencode, Tamil Nadu has been completed. A digital fluxgate 
magnetometer has been acquired and commissioned for 
installation. 

Preliminary modelling of electromagnetic induction in coastal 
region to establish the efficacy of additional measurements 
in the regions such as the Southern tip of India. (to the south 
of 11°N lat) is being carried out. Modelling methodology is 
being implemented for south India and surrounding oceans. 
Data upto 2004 from both satellite and ground observations 
have been analysed. This process has identified the gaps 
in data and requirements for modelling the geometry of 
Andaman & Nicobar region. 

(Kusumita Arora, S.R. Sannasi,  K. Chandrasekhar Rao, 
A.S. Vaidhya, L. Manjula, N. Phanichandra Sekhar,  
B.  Karunakar Goud, Ch. Gattiah).

Studies on Seismotectonics and Geodynamical 
Processes between Antarctica and Southern Indian 
Peninsula.

“Continuous GPS monitoring between India and 
Antarctica”.                                    

As a long-term program and as one of the SCAR stations, 
the permanet GPS station is continually operational. SCAR 
2009 Crustal Movement Campaign is as shown in the Table 
8.1. The upgraded GNSS Antenna is as shown in Fig. 8.3. 

Fig. 8.3. The modernized and augmented GNSS Antenna 
that can track both GPS and GLONASS satellite signals

Maitri during SCAR 2009 Epoch Crustal Movement Campaign
Table 8.1

Occupied marker MAIT

Operator P. Siva Prasad

Observing Agency Ministry of Earth Science (MoES)  
Government of India,  
National Centre for Antarctic & 
Ocean Research, Vasco-da-gama 
Goa, National Geophysical 
Research Institute (NGRI), 
Hyderabad

Receiver type Topcon GB 1000 geodetic 
receiver  (from RINEX File!)

Antenna type Geodetic L1/L2 P 
(from RINEX File!)

Antenna height 0.000 m  
(to the antenna reference point)       
(from RINEX File!)

(E.C. Malaimani, N. Ravi Kumar,  A. Akilan, S.V.R.R. Rao, 
Nageswararao, K. Abilash and P. Sivaprasad).
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The Power Spectrum Analysis was carried out using FFT 
and MATLAB on the baseline lengths of the Antarctica 
network used in our Global Analysis to reassess the trend 
of change of rate of movement of individual site from 1997 
to 2007. Power spectrum analysis of some of the sites is as 
shown in Fig 8.4.
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Maitri
Time series
Power spectrum
H = 0.312 (< 0.5)

Seychells
Time series
Power spectrum
H = 0.357 (< 0.5)

Coco
Time series 
Power spectrum
H = 0.65 (> 0.5)

Davis
Time series
Power spectrum
H = 0.358 (< 0.5)

Fig. 8.4. Power Spectrum analysis of some of the stations chosen in the Antarctica Network
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Continuous Operation of Seismological Observatory, at 
Maitri.

The modernized and augmented Seismic station at Maitri is 
continuously operational. NGRI seismological observatory 
at Maitri continues to be a part of ISC, UK and Antarctic 
Seismic Web Resource (AnSWeR). Figs 8.5, 8.6, 8.7 & 
8.8 show the seismic waveform of the earthquakes in New 
Zealand, Anaman Islands, Somao Island and Indonesia 
respectively recorded at Maitri seismic observatory. The   
seismological bulletin for 27th IAE is in the final stage of 
publication as Technical Report that could form a valuable 
source of catalogue of seismicity in and around Antarctica as 
a significant contribution of NGRI. 

Fig. 8.5.  New Zealand Earthquake of 15th July, 2009 (M 7.0) 
recorded by Maitri’s Seismic Observatory

Fig. 8.6 Andaman Earthquake of 8th August, 2009 (M 7.4) 
recorded by Maitri’s Seismic Observatory

Fig.  8.7  Somao Island (USA) Earthquake of 29th September, 2009  
(M 8.0) recorded by Maitri’s Seismic Observatory

Fig. 8.8  Indonesia Earthquake on 30th September, 2009 
(M 7.4)  recorded by Maitri’s Seismic Observatory

(E.C. Malaimani, N. Ravi Kumar, S.V.R.R. Rao, A. 
Nageswararao, A. Akilan, K. Abilash and P. Siva prasad).
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