Mapping the Liquefaction Susceptible Zones in Parts of Kachchh Region Using IRS – WiFS and LISS-3 Data.
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When the seismic event cannot be predicted, the developments in science and technology were effectively being utilized to minimize the deleterious effects. All these efforts to minimize the devastating effects of earthquake and associated events begin with the procedure of Micro Seismic Zonation (MSZ) and development of codes. One among the important components of MSZ is mapping the Liquefaction Susceptible (LS) areas. It is not over emphasized to state that maximum devastation of ground failures are caused due to liquefaction. This paper pertains to the Kachchh area (worst affected by 26th Jan, 2001 earthquake) on liquefaction aspects.

Geologically, the area comprises the Mesozoics  (sandstone, silty shale, limestone, basaltic flows), Tertiaries (semi consolidated clayey sandstone, conglomeratic sandstone, clayey shale, gypseous clay, mudstone, marl, laterite )  and Quaternaries (coastal sand, mudflats, alluvium, residual deposits and milliolite ). The study area has experienced several episodes of ground movements and associated earthquakes along East – West trending fault (ABF, KMF, KHF, IBF) systems. Thus, the study area is one of the best terrains for studying the liquefaction related ground failures.

IRS- 1C WiFS data sets (path 91 and row 55) of immediate pre and post earthquake  was used for initial evaluation of liquefaction and to delineate the interesting areas for further study in terms of higher spatial, spectral and temporal resolution. Subsequently, LISS-3 data of 23rd  (pre event) and 29th (post event) data was used in the detailed mapping of liquefaction in Bhuj and Bhachau areas. Time-series analysis on liquefaction severity was also done using WiFS data sets acquired on 20th, 23rd, 29th, 30th of January 2001 and 1st, 4th, 20th of Feb., 2001. The Raster data preparation (registration, correction, normalization, etc.) and image analyses were carried out using ERDAS-imagine ver.8.5. Generation of various vector layers and GIS related analysis were carried out using ARC/Info ver.7.1.1.

Attempt was made herein to derive a band ratio to map liquefaction and test it for sensitivity with respect to field-based observations. The proposed band ratio (Liquefaction Sensitivity Index - LSeI) was observed to be sensitive and efficient in mapping the liquefaction. 
The LSeI thus produced are calibrated with field-based data on Liquefaction Severity Index (LSI) and accordingly four classes of LSeI  (Very High, High, Medium, and Low) were derived. The LSeI was observed to correlate well with liquefaction susceptible criteria such as geology and geotechnical parameters (SPT, Density). 
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