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ABSTRACT 

The seismic hazard parameter estimation using Maximum Likelihood Method (MLM) has been made 
in the Himalayas and adjoining regions on the basis of a procedure which utilizes mixed data containing 
incomplete files of large historical events (extreme part of the catalogue) and complete files of the most 
recent earthquakes (complete part of the catalogue) with the same threshold magnitude. The entire set of 
earthquake catalogues used covers the period from 1720-1990. The maximum regional magnitude, Mmax, 

the activity rate of seismic events, A, the mean return period, R, of earthquakes above a certain lower 

magnitude, M ~ m, as well as the parameter b of magnitude-frequency relationship have been 

determined for six seismic zones having different seismotectonic environments. Large differences of the 
b parameters and hazard level from seismic zone I to VI reflect the high seismotectonic complexity and 
crustal heterogeneity, thus suggesting that the locations of important projects like hydroelectric power 
plants and town development should preferably be in the zones of lower hazard level. 
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INTRODUCTION 

The natural hazards are inevitable ... natural disasters are not. Earthquakes are among the most 
unavoidable natural hazards. One of the most frightening and destructive phenomena of nature is a severe 
earthquake and its terrible aftereffects. Numerous attempts to understand and predict this natural 
phenomenon have yielded partial successes, but most of the time, nature maintains its superiority over 
present day science by striking in unexpected areas at the most unexpected times of day. The key point of 
seismic hazard assessment is the determination of seismogenesis zones and structures within the territory 
studied. It is carried out by the complex analysis of the seismological, geological, geophysical and 
geodetic information available. But the seismological aspect, being the most important one, is required to 
be considered in more detail. 

Most probabilistic seismic hazard assessment procedures require the determination of seismic source 
zones, and a knowledge of their hazard parameters such as activity rate and level of completeness, 
Gutenberg-Richter (G-R) parameter b, and maximum possible magnitude Mmax. These parameters are 

then used to assess seismic hazard. As such, information is not readily available for large part of the 
Indian subcontinent, and most Indian seismic catalogues are highly uncertain and incomplete. Most of the 
available earthquake catalogues usually contain two types of information: macroseismic observations of 
major seismic events that occurred over a period of few hundred years, and complete instrumental data 
for relatively short periods of time, say the last fifty years at the most. Classical methods which are 
generally used for the estimation of seismic hazard parameters (e.g., Weichert, 1980; Dong et aI., 1984) 
are not suitable for this type of data, because of the incompleteness of the macroseismic part of a 
catalogue or because of difficulties in estimating its growing incompleteness in earlier times. 

In the last two decades, increasing attention has been paid to obtain realistic assessment of 
seismic hazard (Kiremidjian and Shah, 1975; Morigat and Shah, 1979; McCann, 1981; Wesnousky, 
1986). Seismic hazard studies of different tectonic regions have been carried out by various workers 
(Bath, 1983; Marlwpoulos and Burton, 1985; Papazachos, 1988; Papadopoulos and Voidomatis, 1987; 
Papadopoulos and Kijko, 1991, for the Aegean region; Kijko and Se!levoll, 1989, 1992, for western 
Norway coastal region; Khattri et aI., 1984; Rao and Rao, 1979; Gupta and Srivastava, 1990; Shanker and 
Singh, 1995; Shanker and Sharma, 1997, 1998, for territOlY of Indian subcontinent). 






















