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Abstract -Seismic Hazard Analysis includes the 

quantitative assessment of ground shaking hazards 

at a specific region. Seismic dangers can be 

dissected deterministically as and when a specific 

tremor situation is accepted, or probabilistically, in 

which vulnerabilities in earthquake size, area, and 

season of the event are explicitly thought of. 

Deterministic Seismic Hazard Analysis (DSHA) 

utilizes geography and seismic history to recognize 

earthquake sources and interpret the strongest 

earthquake each source can create, regardless of 

the time because that earthquake might even 

happen the next day. Those are the Maximum 

Credible Earthquakes (MCEs), the biggest tremors 

that can sensibly be anticipated. This project is 

undertaken to carry out Deterministic Seismic 

Hazard Analysis of the city of Tezpur and hence plot 

the response spectra for ground acceleration. The 

results of DSHA indicate that the potential sources 

for Tezpur city are MCT (Main Central Thrust) and 

Kalyani Shear. 
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1. Introduction 

A seismic hazard assessment is an attempt to predict 

the potential ground-shaking power from future 

earthquakes. North-east India sitting on the Assam gap 

of the Himalayan region is one of the six most 

seismically powerful areas on earth and reviewed as 

seismic zone V of India. Seismic gaps are the areas of 

the seismic plate boundary that have not ruptured in the 

previous 100 years and represent a high potential for 

future tremors. The Assam gap was created concerning 

the 1897 and 1950 incredible Assam earthquakes. The 

city of Tezpur in central Assam consistently encounters 

light earthquakes. Each seismic zone is allocated with 

an assessed hazard in terms of spectral acceleration 

that denotes the maximum value that can occur. For a 

practical evaluation of Peak Ground Acceleration (PGA), 

the previous seismicity of the area must be 

contemplated which requires a lot of known earthquake 

parameters. The reliable expectation of ground 

movements is significant for fruitful seismic hazard 

investigation. In deterministic or situation based seismic 

hazard assessment, Ground-Movement Prediction 

conditions (GMPEs) can be used. GMPEs offer benefits, 

for example, lower computational costs and lesser input 

essentials, attributable to which they are broadly utilized 

in both the probabilistic and deterministic seismic hazard 

analysis.  

 

The city of Tezpur in North-East India is situated close to 

the Indo-Burmese curve, quite possibly the most 

seismically active areas of the nation, has seen two 

devastating historical tremors of size M ≥ 8 over the 
most recent 150 years, viz., M8.1 the Great Shillong 

earthquake of 1897 and M8.5 the Great Assam 

earthquake of 1950. All things considered, many 

moderate to huge seismic tremors have been happening 

frequently for quite a long time and have destroyed this 

area. The impact between the Indian and Eurasian 

plates in the north and the subduction of the Indian plate 

under the Burmese curve in the east portray the area as 

a triple intersection and give an ideal tectonic framework 

to exceptional seismic movement around there. 

 

2. Methodology 

ArcGIS 10.4 has been used for carrying out seismic 

hazard analysis. Firstly, a map which shows the active 

faults was obtained from the already available sources. 

The tectonic features that are likely to generate the 

significant ground motions in the study area were 

identified (from the various research papers). The active 

tectonics features of the Tezpur region were considered 

by taking an area with radius of 300 km around the study 

area. The source-to-site distance and the hypocentral 

distance between each grid point and each seism genic 

source were also computed. 

The following Ground Motion Prediction Equation 

(GMPE) developed for North-eastern region (by P 

Neelima, C Rajaram, R K Pradeep, D Srinagesh) was 

used to predict the ground motion parameters.  
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Finally, Ground motion parameters have been 

computed with respect to various seism genic sources 

for the computation of hazard at a point, the source 

causing maximum ground motion at the point of interest 

has been identified. For the grid point under 

consideration, the maximum magnitude potential of that 

seism genic source has been considered as the 

controlling earthquake. 

3. Procedure 

 The seismotectonic data has been obtained from 

BHUKOSH, a portal for accessing geo-scientific 

data of Geological Survey of India.  

 The seismic sources around Tezpur have been 

identified and are presented below: 

 
Figure 1: Seismic Sources 

 

 The major seismic sources present around Tezpur 

which have considered for the deterministic hazard 

analysis are given below. The figure also consists of 

the location of the past earthquakes that occurred in 

the north-eastern region. Tezpur city is represented 

by the green dot at the centre of the circle.  

 
Figure 2: Location of past earthquakes 

 The length of the Faults, Maximum magnitude of 

earthquake for each fault and their hypocentral 

distances from Tezpur have been calculated by 

using the following attenuation relationship 

recommended by NDMA: 

 

 The values of the coefficients have been obtained 

from the NDMA, PSHA report (2010), for the North-

eastern region. 

 

Table 1: Attenuation Relationship Coefficient 

 

 

 The response spectrum was plotted for three cases:  

i. Maximum Occurred Earthquake  

ii. Maximum Occurred Earthquake + 0.5  

iii. Maximum Potential Earthquake (Mw = 8.8)  

 The Peak Ground Acceleration for all the above 

three cases were estimated.  

4. Results and Discussions 

 Length of the faults, maximum occurred earthquakes 

and their Hypocentral distances from Tezpur have 

been tabulated. The below table also consists of the 

Peak Ground Acceleration values for all the three 

response spectra cases calculated by using the 

attenuation relationship recommended by NDMA. 
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Table 2: Peak Ground Acceleration values 
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 From the figure below, it can be observed that the 

maximum PGA for max occurred earthquake is 

0.19g for MCT (Main Central Thrust), followed by 

0.115g for Kalyani Shear. 

 

Chart -1: Response Spectra based on Maximum 

occurred earthquake 

 From the figure below, it can be observed that the 

maximum PGA for max occurred earthquake is 

0.27g for MCT (Main Central Thrust), followed by 

0.185g for Kalyani Shear. 

 

Chart -2: Response Spectra based on Maximum 

occurred earthquake + 0.5 

 From the figure below, it can be observed that the 

maximum PGA for max occurred earthquake is 

0.66g for MCT (Main Central Thrust), followed by 

0.52g for Kalyani Shear. 

 

Chart -3: Response Spectra based on Maximum 

Potential earthquake 

5. CONCLUSION 

 Seismic hazard analysis of Tezpur city was carried 

out using Deterministic approach.   

 

 The study area of 300 km radius around Tezpur 

city was considered for the analysis.  

 

 The peak horizontal acceleration (PGA) at bed 

rock level and response spectrum were calculated 

for the following three cases:  

i. Maximum occurred earthquake of each source 

ii. Maximum occurred earthquake plus 0.5 for 

each source  

iii. Maximum potential magnitude (Mmax) of 8.8 for 

all the sources.  

 

 It can be observed from the results of DSHA that 

the potential sources for Tezpur city are MCT 

(Main Central Thrust) and Kalyani Shear.   
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