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Natural disasters have been occurring since the time immemorial causing loss of lives and properties. 
They are the result of various geophysical characteristics and the related social circumstances that are 
subjected to a hazard. All these events are location dependent in the sense that a hazard is aggravated 
by the geology, topography and land cover at the location of the hazard. Natural hazards turn into 
disasters when human societies & built environment are affected by them. The devastation caused by 
the recent major earthquakes and great Tsunami has triggered us to review our thought processes and 
reorient the scientific programmes to deal with such disasters in a more effective manner. The overall 
approach for dealing with natural disasters has somewhat been changed in the recent past.  Earlier, 
most of our efforts used to be towards post earthquake relief and rescue while now more emphasis is 
on prevention and preparedness. 
Department of Science & Technology has taken several initiatives after the recent large earthquakes in 
Himalaya and Peninsular region. While steps have been taken to strengthen R&D on various aspects 
of earthquake and earthquake engineering with the ultimate aim of mitigating the earthquake related 
disasters, efforts are also being made to prepare knowledge based products in the form of seismic 
hazard, vulnerability and risk maps. Initiatives have also been taken towards capacity building by 
MHA/NDMA at state and district levels to cope up with earthquake and other natural disasters.  
R&D efforts made, the world over, towards understanding the earthquake phenomena, especially, the 
source mechanism/characteristics have not yet enabled the geoscientists to predict the earthquake in 
terms of space, time & size. Thus, need of the hour is to take preventive measures to reduce the 
adverse impact of future earthquakes. This requires accurate assessment of hazard and implementation 
of earthquake disaster management plans. Seismic microzonation is one of the tools, which is 
considered to be very important to help in mitigating future earthquake disaster.  
As per the existing zoning map published by BIS in the year 2002, the country has been divided into 
four seismic zones. However, the seismic co-efficient worked out as per the recommendation of BIS 
1893-2002 may be different from actual values for different sites within the same zone for different 
earthquakes. This is due to different locations of the earthquakes, their epicentral distances from the 
sites under consideration and other site specific details.  Therefore, accurate assessment of seismic 
parameter design also requires a more detailed zoning or microzonation.  
Microzonation is similar to the macro level hazard evaluation but requires more rigorous inputs about 
the site specific geological, geophysical, geotechnical, seismotectonic, ground response to earthquake 
motions and their effects on the safety of the constructions, taking into consideration the design 
aspects of buildings, ground conditions which would enhance the earthquake effects like soil 
amplification, liquefaction and safe construction practices to avoid the losses from the future 
earthquakes.  
DST initiated efforts for microzonation studies in mid 90’s by setting up an expert group on 
microzonation studies for Delhi area under the Chairmanship of Prof. N. C. Nigam. Later, a sub-group 
of PAMC-Seismicity Programme was set up by DST in 1998 under the chairmanship of Prof. A.S. 
Arya to concretize the ideas on the subject. Subsequently, in the year 2000, a Task Force headed by 
Dr. H.K. Gupta was constituted to carry out the required studies and prepare the preliminary 
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microzonation maps for Jabalpur Urban Centre. This pilot study was taken up as a multidisciplinary & 
multi-institutional experiment. It was basically designed to establish a model for seismic 
microzonation with Indian perspective and to evolve strategies for hazard & risk prognosis for pre-
disaster mitigation planning. In pursuance of the above focused objectives, a model for seismic 
microzonation has been evolved. The preliminary report of Jabalpur has already been handed over to 
the local administration. This report is further being revised and will include Response Spectra to help 
in future construction in that area. 
Based on the model developed for Jabalpur, seismic microzonation studies were initiated for Delhi, 
Guwahati and Bangalore city. A first order microzonation map at 1:50,000 scale has now been 
prepared for NCT of Delhi. The information has been integrated and converted in the form of maps by 
EREC. Efforts are now being made by EREC to further refine these maps at large scale (1:10,000) 
incorporating Peak Ground Acceleration (PGA) values at the surface level. Similarly, work related to 
Guwahati Microzonation on 1:25,000 scale has also been completed. Microzonation study for 
Bangalore city is under progress and 1st order maps of the city are likely to be ready within a year.  In 
another study, preliminary microzonation has also been carried out for Sikkim utilizing the strong 
motion data recorded for the earthquakes occurred in that region. An atlas on the Sikkim 
microzonation has been prepared and released.  
The outcome of the microzonation studies carried out for different urban centres has been summarized 
below:  

Summary of Microzonation studies 
Jabalpur 
A pilot project was taken up by DST involving the relevant organizations, viz., GSI, NGRI, CBRI, 
IMD and Jabalpur Engineering College, for preparing the microzonation map of Jabalpur urban area. 
As per study, the total area has been classified into 3 zones: low, medium and high hazard. The last 
category being restricted to the alluvial fill, sediment cover etc.  
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Delhi  
The work has been carried out by a working group comprising of members from various institutions 
namely GSI, IMD, WIHG, CGWB, SoI, CBRI, CRRI, IIT (Delhi, Roorkee), DU etc. The seismic 
microzonation maps prepared for Delhi on 1,50,000 scale include, base map, geology, 
seismotectonics, ground water, bedrock depth, site response, liquefaction susceptibility, shear wave 
velocity,  peak ground acceleration  and seismic  hazard. The area has been grouped into three hazard 
zones i.e. low, moderate and high.  
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Guwahati  
Microzonation work for Guwahati was initiated about four years back. A number of organizations 
namely Assam Electronics Development Corporation, Guwahati, GSI, IMD, RRL (Jorhat), IIT 
(Kharagpur, Guwahati, Roorkee), State Department of Geology and Mining, CGWB, Assam 
Engineering College and Jorhat Engineering College, have played very active and important role in 
carrying out the study.  The report contains important maps on different themes including, geology 
and geomorphology, seismotectonics, soil characteristics, pre-dominant frequencies, peak ground 
acceleration, seismic hazard, demography and preliminary risk etc. The total area has been grouped 
into five zones categorized as very high (›0.50), high (0.40-0.50), moderate (0.30-0.40), low (0.20-30) 
and very low (‹ 0.20).  Most of the residential area falls in a moderate zone.  
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Sikkim  
Seismic hazard assessment of Sikkim Himalaya was carried out with the help of site response studies, 
fractal analysis and computing response characteristics. Seismic Microzonation map of Sikkim has 
been prepared by IIT, Kharagpur by integrating various data like site conditions, geology, soil types, 
slope, peak ground acceleration and resonant frequency. 
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Bangalore  
Seismic hazard assessment of Bangalore has been carried out with the help of Deterministic Seismic 
Hazard Analysis (DSHA), Probabilistic Seismic Hazard Analysis (PSHA) and site characterization, 
using both conventional geotechnical and geophysical techniques. Various agencies namely IISc, GSI, 
IMD, NGRI, C-CMMACS, DMC, Bangalore, IIT, Kharagpur etc. are involved in the study. The final 
microzonation map is expected to be completed by December 2007. 

 
Figure Contour map of dominant frequency 
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