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Geodetic & Research Branch, Survey of India has been doing the geodetic and geophysical measurements for entire country in connection of national mapping and for other geodetic and geophysical researches. Geodetic & geophysical measurements have also been take-up in the areas suspected to have either the seismic activities or local deformation due to existence of fault/thrust lines. The importance of monitoring precursor of earthquakes was realized and the systematic data collection for the purpose of crustal movement studies started in 1972. Geodetic and geophysical data collected in the past is being utilized for the purpose whenever the observations are repeated.

India has experienced several great earthquakes during the past viz. 1897, 1905, 1934, 1950 in Himalaya and many other earthquakes including the 1991 Uttarkashi earthquake, 1993 Latur, 1999 Chamoli and 2001 Gujarat earthquakes.

Survey of India has taken up geodetic and geophysical measurements in the Gujarat region immediately after Bhuj earthquake, which occurred on 26 January 2001. GPS, Gravity, Geomagnetic and leveling observations were planned during Feb. 2001 to assess the magnitude of surface and sub-surface (geological) deformation in post earthquake scenario.

GPS observation was carried out on 28 old existing stations covering entire Gujarat State. The observation period was kept at 24 hours in order to get more precise results. Data collected during the fieldwork was processed using precise ephemeredes and with BERNESE scientific software. GPS derived coordinates for all stations were compared against the existing values and differences in their horizontal positions were taken into consideration for forming the opinion about the magnitude of surface deformation arising out of the earthquake. Though, the available data was quite old and accuracy of their measurements cannot be taken at par with the present days instrumentation, yet estimation of shifts in horizontal positions provides some information about the crustal deformation. Based upon these estimates, shifts of varying degrees were detected in Easterly or North directions.

Repeat gravity and geomagnetic observations provide an important clue about geological changes. Survey of India has established a network of gravity and geomagnetic stations in the area, which was re-observed to assess the magnitude of variations in existing values.

Existing gravity data pertians to the year 1983-84. Gravity profile along Ahmadabad-Rajkot section recorded a decrease in gravity ranging from 38 to 328 micro gal. Along the Rajkot-Porbandar-Okha-jodiya section, there was a mixed response to gravity changes with significant increase at Ribeda village (S of Rajkot), Porbandar, along Tupini-Jodiya and significant decrease along Lamba-Okha segment. Along Jodiya - Bachau - Mundra - Bhuj -Lakhpat, there was an increase in gravity values along Bhachau-Mundra section. The standard gravity station at Bhuj airport did not show any significant variation in existing ‘g’ value. Increase in ‘g’ value was more pronounced around Lakhpat.

Geomagnetic observations at 6 repeat stations were taken after the earthquake and recorded values of horizontal and vertical components were compared against the values observed during 1995-96 and 1999-2000. No significant magnetic variations observed except at Bhuj. Vertical intensity at Bhuj shows an increase by 261 nT over 1999-2000 values, which is quite prominent. This large variation reflects the change in the composition of rocks beneath the earth’s crust.

There are some vertical movements at few places with the leveling observations carried out during Feb. 2001 but confirmative results will be possible only after completing the entire level net in the state.

The results provide only a broad indication of surface and geological changes caused by the earthquake. Repeat GPS observations at suitable interval are recommended to have definite conclusions about the horizontal movements in the area. There is a need to establish a dense network of level lines and gravity stations in the area and repeat the existing level/gravity stations.

