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ABSTRACT 

To have unifonnity with the available data on past earthquakes in a region, it is necessary that the 
local lDSj!J1itudes estiJruited from strong-motion accelerograms match with the published magnitude 
values based on the records of conventional seismographs. For this purpose, the magnitude estimates 
based on strong-motion data need an empirical correction to account for the anelastic attenuation of 
seismic waves recorded on conventional seismographs at large distances and for the saturation of strong­
motion amplitudes during very large magnitude earthquakes. Such correction factors available for other 
parts of the world would not be, in general, suitable for earthquakes in the Himalayan region. Therefore, 
using available strong-motion data base from six earthquakes, appropriate oorrection factors are 
developed to calibrate the method of compoting local magnitudes from strong-motion """elerograms in 
the Himalayan region. 
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INTRODUCTION 

The Richter's local magnitude of an earthquake is defined in terms of the maximum amplitudo of 
the record on a standard Wood-Anderson seismograph (WAS) with natural period as 0.8 s, damping ratio 
as 0.8 of critical damping, and static magnification equal to 2800 (Richter, 1935, 1958). If A is the 
maximum trace amplitudo in millimeters on a WAS at an epicentrai distance of R km, the local 
magnitude ML is equal to 10gA-IogAo(R) where 10gAo(R) is an attenuation function for seismic 
waves with distance (Richter, 1935; Gutenberg and Richter, 1942). For distances less than about 25 
km, the standard WAS normally goes out of scale even for smaIllDSj!J1itudes ( .. 4.5). Therefore, several 
investigators (e.g., Trifonac and Brune, 1970; Kanamori and Jennings, 1978; Luco, 1982; Uhthammer 
and Bolt, 1991; Gupta and Rambabu, 1993; etc.) have proposed to evaluate the local magnitude by 
synthesizing the response of WAS using strong-motion accelerograms. Due to short distances for 
recording of strong-motion data, their use for computation of magnitude has the advantage that they are 
not much influenced by the propagation path effects. 

The early studies (frifonac and Brune, 1970) to compute the local magnitudes from strong-motion 
data used the Richter's attenuation function 10gAo(R) only. But, Luco (1982) found that 10gAo(R) is 
not suitshle to describe the attenuation of strong-motion amplitudes in the near field, particularly near 20 
km. He, therefore, proposed a modification in the Richter's attenuation function for smaller distances. 
Jennings and Kanamori (1983) also snggested modifications in log Ao (R) for small R, but their failure 
to include the local geological site effects in the analysis resulted in biased estimate of this attenuation. 
Depending upon the source-to-site distance, magnitude and the geological ooudition at a site, the peak 
values of the response of WAS may occur at different wave periods. Therefore, using the frequency -
dependent attenuation function due to Trifonac and Lee (1990) and the knowledge of the frequency where 
most energy is concentrated in the strong-motion as filtered by the WAS, Trifonac (1991a) has defined an 
attenuation function Att(40 ) in pla<:e of the Richter's function, where 40 is the hypocentra1 distance. 
This new attenuation function represents much fiIster decay of strong ground motion than the Richter's 
function for distances up to 35 km. 




















