Seismo-tectonics and Hazard Zonation study of Kachchh
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The Kachchh peninsula has a long history of earthquakes of varying intensities and magnitudes. Many devastating earthquakes have been recorded in past, but the most disastrous one in the recent past that struck Kachchh - Gujarat was on the 26th January 2001 at 0847 hrs. The current study attempts to understand the tectonic setup of Kachchh and to prepare a detailed probabilistic seismic hazard map in light of recent 26th January 2001 earthquake. A geological/ geophysical database has been prepared using remote sensing and other conventional data sets (IRS WiFS, LISS-III & PAN images) form the framework for this study. These images have been analyzed using existing geological maps to prepare fault, lineament, drainage and lithology maps of the study area. A number of derived parameters such as drainage density, lineament density, rose diagram, horizontal compressive stress etc have also been computed. Available seismic data of Kachchh since year 1668 (containing earthquake epicentre data & magnitude data) have been superimposed on the fault map and each of the earthquakes is assigned to a known fault. The faults are found associated with areas of high lineament density & lineament density contour values are found to increase sharply all along the trend of major faults. The rose diagram plot also shows unimodal distributions at places associated with Kutch Mainland Fault, indicating that lineaments have preferred orientation along the fault. The direction of maximum compressive stress is found to compare at many places with the general direction of movements predicted for the region by USGS. The average return period of the earthquakes in the region has been used to work out using time series analysis. The geological map of the region has been used to establish empirical seismic attenuation model for Kachchh. These have been used for computing probabilistic peak ground acceleration (PGA) values of the region. The PGA values computed for individual faults have been superimposed to prepare a combined hazard zonation map of the area. Further work in preparation of a detailed seismic microzonation maps taking into account liquefaction is in progress.

