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A major earth quake occurred in Gujarat, India on January  26,2000. (Origin 

time 03:16 GMT, Location 23.399N 70.316E Magnitude 7.6 on Richter scale, 

depth 17 km). 

Earthquake was caused by rupture of fault with in the Indian plate. These kind 

of earth quakes are called intra-plate earthquake. it caused two geologically 

significant phenomenon 1) liquefaction 2) fault rupture. The study was 

conducted to look at these phenomenon by using ASTER images (Advanced 

Spaceborne Thermal Emission and Reflection Radiometer). For this study two 

images were used (one from before the earth quake and one from after the earth 

quake). The study was divided in to two parts, one was to look at the change in 

hydrology (phenomena of liquefaction) to detect this change, 13th band (thermal 

band, which showed highest digital number values, the change in values in 

thermal band was interpreted as change n soil moisture) and visual inspection 

was also used this as the change was visually perceivable (for this 1st, 2nd and 

3rd of visual and near infra red, (VNIR) bands were used). second part of the 

study was to look at  look at faults using satellite image. images from ASTER 

could not be used to detect fault rupture because of low resolution, images of 

high resolution of 1 m or less have to be used for this. 
 NEXT 
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A Mw 7.7 earthquake struck the Kachchh region of Gujarat state in 
western India at 8:46 a.m. (local time) on January 26, 2001. this was the 
most damaging earthquake in the last fifty years in India. over 20,000 
persons were reported dead and over 167,000 injured. the estimated 
economic loss due to this quake is placed  at around US$5 billion. the 
earthquake was felt in most parts of the country, strongly by people in 
multi-story buildings in Bombay (~570 km ), and as far away as Calcutta, 
1900 km to the east. the entire Kachchh region of Gujarat was extensively 
damaged, several towns and large villages like Bhuj, Anjar, Vondh, and 
Bhachau, sustained widespread destruction. 

Earthquake was caused by rupture of fault with in the Indian plate. These 
kind of earth quakes are called intra-plate earthquake. during this 
earthquake two geologically significant phenomenon's were noticed: 

• Liquefaction. 
• Fault rupture. 

The study concentrates on looking at these phenomenon using ASTER 
images. 

 

 

 

Tectonic Setting 

 

The tectonic setting of the Kachchh region is not well 

understood. It has been classified as stable continental region 
(SCR), but its proximity to active inter-plate faults suggests it 
may be transitional between SCR and the plate boundary. 

The January 26th earthquake appears to have occurred 
at depth beneath the eastern Kachchh mainland fault. A series 
of anticlines occurs along the mainland fault for over 220 km. 
This fold belt may have uplifted quaternary fluvial terraces on 
its north flank and formed anticlinal structures and domes in 
quaternary sediments that underlie the salt flats in the eastern 
Little-Rann near 23-17N, 71-14E. 

 

 

 
location and setting of the earthquake.  



 

 

 

Topographic relief map showing MSK intensity levels and general distribution of liquefaction 

 

Seismic History of Area of Interest 

 

 

 

Geological and Geotechnical Effects 

Fault rupture: 

No primary fault rupture or sharp folding was reported. But a 
zone of ground deformation occurred with in alluvial deposits near 
the northern margin of an anticline and the main land fault. Which 
caused extensional ground cracking and compressional bulging in a 
zone over 16 km ling and 0.5 km wide near the epicenter, and these 
are attributed to liquefaction and lateral spreading. 

Liquefaction: 

The earth quake produced wide spread liquefaction in the 
Great Rann, Little Rann, Banni plains, Kandla river and gulf of 
Kachch. Liquefaction was manifest at the surface as sand boils, 
lateral spreads, and collapse features.[1] 
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Methodology 

 

Images used: 

Two ASTER images of the study area were used in the study. One image before the earth quake and a image after the 

 

The ASTER Imaging System 

 

Aster is a multispectral scanner that produces that produces 
images of high spatial resolution. It is flying in earth orbit, on 
terra, the first platform of NASA’s Earth Observation System. The 
instrument has three bands in the visible and near-infrared 
(VNIR)spectral range(0.5-0.9 mm) with 15-m spatial resolution, 
six bands in the short-wave-infra-red (SWIR) spectral range (0.5-
0.9 mm) with 30 m resolution, and five bands in the thermal-
infrared (TIR) spectral range.(8-12 mm), with 90 m resolution. 
These 14 bands are collected in three down looking telescope. 
Another back word viewing telescope with a single band 
duplication (VNIR) band 3 provide the capability for 
stereogrammetric data.[2] 

 



earth quake. To felicitate change detection. 

Image Processing: 

PCI (image processing software) was used to extracted images from there HDF compressed form. Bands 1,2, and 3 (VNIR) 

and 13th band ( in TIR) were imported into PCI independently because of there different resolutions. After importing the 

images, 13th band, thermal images were exported to ERDAS using ENVI, as image calculations are easy and simple.
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Images Used in Analysis 
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Change in Hydrology 

Change Detection Using Visual Inspection: 

 

 

Change Detection Using Thermal Band: 
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Faults 
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Conclusions 

 

The present study looked at changes in hydrology and tried to look at active 
faults using ASTER images. This study can be extended to look for rupture 
of faults during earth quake. This can be done by creating high precision 
DEMs and subtracting their height values. But this needs very high 
resolution images (may be 1m or less). 
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visual identification of faults 

 


