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Abstract 
The horizontal components of S-waves from 36 aftershocks (Mw 3.0-5.6) recorded at 5-16 three-
component digital strong motion accelerograph sites were used to study the spatial variation of site 
response (SR) in the Kachchh seismic zone, Gujarat, India, using generalized inversion technique. At 
each site, SR were computed in the frequency ranges from 0.2 to 10.0 Hz assuming the SR of 
SHIVLOK (SIV), located on Wagad uplift area as a reference rock site with unit site amplication in 
the above frequency range. SR values thus obtained at each site were averaged (logarithmically) over 
two frequency bands, namely, a low frequency band (0.2-1.8 Hz, LFB), and a high frequency band (3-
7 Hz, HFB), respectively. In LFB, high SR values (≥1.5) were observed to be associated with the 
regions that have suffered extensive ground failure during the 2001 Mw7.7 Bhuj earthquake. SR 
values decrease to 1.2-1.5 towards the southwest and northeast direction from the epicenter of the 
2001 mainshock, however, it reduces to 0.8-1.1 in the regions south and southeast of the mainshock 
(e.g. Bhachau, Vondh, Sikara and Kumbardi stations). In HFB, high SR values (≥1.5) are associated 
with Satapar station in the southwest and Mai station in the northeast of the mainshock. In the near 
vicinity of the mainshock, SR in HFB shows a value ranging from 1.1-1.7, whereas, it increases to 2.0-
2.2 in the regions south and southeast of the mainshock.  
The region having SR values between 1.1 and 1.5 both at LFB and HFB corresponds to the zone of 
transition between Quaternary and Jurrassic.  In general, it is observed that both at LFB and HFB, the 
sediment thickness controls the SR in the Kachchh seismic zone. It is inferred that larger SR (>1.2) 
values at 0.2-0.8 Hz could be indicating the probable presence of soil class C (360 < Vs ≤ 760 m/s) 
and D (180 < Vs ≤ 360 m/s) in the Kachchh basin (according to 1997 NEHRP provisions). 

 
 
 


