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The interdependence among the strong-motion am-
plitude, earthquake magnitude and hypocentral dis-
tance has been established' for the Himalayan region
using the data set of six earthquakes, two from the
Western Himalayas (WH) and four from the Eastern
Himalayas (EH) (M, =5.2-7.2) recorded by strong-
motion networks in the Himalayas. The level of the
peak strong-motion amplitudes in the EH is three-
fold larger than that in the WH, in terms of both
peak acceleration and peak velocities. In the present
study, we include the strong-motion data of Chamoli
earthquake (M, =6.5) of 1999 from the western sub-
region, to see whether this event supports the re-
gional effects. New results fit well with our earlier
prediction in WH. The minimum estimates of peak
acceleration  (4pe) for the epicentral zone of
M,=75-85 events is 0.25-04¢g for the WH and
1.0-1.6¢g for the EH. Similarly, the expected mini-
mum epicentral values of peak velocity (Vpea) for
M,=8 are 35cm/s for WH and 112cm/s for EH,
respectively. The presence of unusually high levels of
epicentral amplitudes for the eastern sub-region also
agrees well with the macroseismic evidence'. There-
fore, these results represent systematic regional ef-

fects, and may be considered as a basis for future
regionalized seismic hazard assessment in the Hima-
layan region.

Many metropolitan and big cities of India are situ-
ated in the severe hazard zone just south of the Hi-
malayas. A detailed microzonation study of these
sprawling urban centres is therefore urgently re-
quired for a better understanding of ground-motion
and site effects. An example of the study of site ef-
fects and microzonation of a part of metropolitan
Delhi is presented based on a detailed modelling
along a NS cross-section from the Inter State Bus
Terminal to Sewanagar. Full synthetic strong-motion
waveforms have been computed wusing the hybrid
method, a combination of modal summation and fi-
nite difference techniques, for the earthquake source
of 15 July 1720 (MMI=IX, M =7.4), and mapped all
along the cross-section. The response spectra ratio,
i.e. the response spectra computed from the signals
synthesized along the laterally varying section nor-
malized by the response spectra computed from the

corresponding signals, synthesized for the bedrock
reference regional model, have been determined as
well.

ESTIMATED values of the expected ground motion, as a
function of hypocentral distance and earthquake magni-
tude constitute the fundamental quantities required for
the quantitative assessment of earthquake hazard. Pre-
dictive relationships for parameters that decrease with
increasing distance (such as peak acceleration and peak
velocity) are often referred to as attenuation relation-
ships. Over the last two decades, many researchers® '*
have studied ground-motion attenuation relationships
for various regions of the world. Chandrasekaran' ",
Singh et al'? and Sharma'® have proposed the attenua-
tion relations for the Himalayan region. Most of these
studies are, in essence, multiple regression models that
permit prediction of a target parameter by means of an
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empirical relationship established on the basis of the
available strong-motion data from a particular region.
However, even for regions with a long history of
strong-motion observations, data are often insufficient
for obtaining completely reliable average trends. The
probabilistic approach, being unavoidably based upon
the above-mentioned generic attenuation laws, can be
misleading as it cannot take into account, with satisfac-
tory accuracy, some of the most important aspects
which characterize the critical motion for base-isolated
and standard structures (e.g. rupture process, directivity
and site effects). Furthermore, the probabilistic analysis
of seismic hazard is basically conditioned by the defi-
nition of the seismogenic zones. Within each of them
the seismogenic process is assumed to be rather uni-
form, however the critical assumption of homogeneity
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