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Executive Summary 

This comprehensive study focuses on the seismic microzonation of Mangalore, a 
critical step towards understanding and mitigating seismic risks in the region. The 
report systematically addresses the geological, geotechnical, and seismological 
aspects of Mangalore to develop a detailed seismic microzonation map, which is 
essential for urban planning and disaster risk reduction. 

The study begins with an introduction to seismic microzonation, outlining its 
principles, methodology, and objectives. The primary goal is to assess seismic hazards 
and risks by evaluating ground motion amplification, soil liquefaction potential, and 
site-specific seismic responses. The expected outcomes include the development of a 
seismic hazard index map and recommendations for risk mitigation strategies. 

Key components of the study include  

1. Seismic and Engineering Bedrock Characteristics: Understanding the bedrock 
properties to assess their influence on ground motion. 

2. Seismic Hazard Assessment: Utilizing probabilistic seismic hazard analysis 
(PSHA) to evaluate the likelihood of seismic events and their potential impact. 

3. Soil Liquefaction Potential: Analysing soil properties to determine the risk of 
liquefaction during seismic events. 

4. Ground Motion Amplification: Investigating how local soil conditions amplify 
seismic waves, leading to increased ground shaking. 

5. Geological, Geomorphological, and Hydrological Studies: Assessing the regional 
and local geological setting, including tectonics, seismicity, and hydrology, to 
understand their impact on seismic behaviour. 

6. Geotechnical and Geophysical Investigations: Conducting field and laboratory 
tests, such as Standard Penetration Tests (SPT), grain size analysis, and dynamic 
cone penetration tests, to characterize soil properties. Geophysical methods, 
including multichannel analysis of surface waves (MASW) and downhole tests, 
are employed to determine subsurface conditions. 

7. Site-Specific Seismic Hazard Analysis: Estimating engineering bedrock depth, 
Vs30 (shear wave velocity), and soil classification to refine seismic hazard 
assessments. 

8. Liquefaction Hazard Assessment: Evaluating cyclic stress and resistance ratios to 
determine the factor of safety against liquefaction and mapping its spatial 
distribution. 

9. GIS-Based Analysis: Integrating geospatial data to interpret site response 
parameters and develop composite hazard indices. 

The study concludes with a summary of findings, highlighting the key insights gained 
from the seismic microzonation process. Salient conclusions are drawn regarding the 
seismic vulnerability of Mangalore, and actionable recommendations are provided for 
seismic risk mitigation. The microzonation map developed in this study serves as a 
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vital tool for policymakers, urban planners, and engineers to design resilient 
infrastructure and reduce the potential impact of future seismic events. 

In summary, this report provides a robust framework for seismic risk assessment and 
mitigation in Mangalore, combining geotechnical, geophysical, and seismological 
methodologies to ensure the safety and sustainability of the region in the face of 
seismic hazards. 
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Preface 

 

Seismic Microzonation is a systematic process involving the detailed assessment and 

mapping of seismic hazards within a specific region. It identifies varying levels of 

seismic risk across different zones of a city, offering essential insights for urban 

planning, infrastructure development, and disaster management. The primary goal is 

to mitigate the impact of earthquakes by enabling informed decision-making based 

on accurate seismic risk evaluations. This process of seismic microzonation consists of 

comprehensive analysis of geological, geotechnical, geophysical, and seismological 

data to delineate local seismic hazard zones. In a seismically active country like India, 

where significant earthquakes have repeatedly caused substantial loss of life and 

property, Seismic Microzonation is crucial for safeguarding lives, infrastructure, and 

economic stability. India’s rapid urbanization and the growth of densely populated 

mega-cities have further heightened the need for such assessments. Recognizing this, 

the Ministry of Earth Sciences, Government of India has prioritized Seismic 

Microzonation for 30 cities identified based on their location on zoning map of India, 

population density, strategic importance, and seismic vulnerability. This initiative 

seeks to provide localized seismic hazard maps that guide resilient urban 

development and effective risk mitigation strategies. Under Phase I of this initiative, 

the Ministry of Earth Sciences (MoES), through the National Centre for Seismology 

(NCS), undertook Seismic Microzonation studies in four cities: Bhubaneswar, 

Chennai, Coimbatore, and Mangalore. This report presents the results of the Seismic 

Microzonation study for the city of Mangalore. The primary objective of this report is 

to delineate the city into zones based on their susceptibility to seismic hazards, 

considering parameters such as soil characteristics, ground motion amplification, and 

liquefaction potential. This zoning will aid urban development, infrastructure 

planning, and disaster preparedness by identifying areas at greater risk during 

seismic events. 

 

The study adopts a multidisciplinary approach, integrating advanced methodologies 

such as geophysical surveys, borehole data analysis, and numerical modelling. Data 

acquisition for geophysical and geotechnical attributes for the Mangalore region was 

undertaken by the technical partner M/S Secon Private Limited. Seismic, geological, 

geomorphological, seismotectonic information have also been incorporated to ensure 

a comprehensive hazard assessment. Data analysis and report preparation were 

carried out by the NCS team, with critical reviews and guidance provided by the 

Review Expert Committee and the Technical Committee chaired by Prof. C.V.R. 

Murty and Prof. G.V. Ramana throughout the project’s duration. The findings of this 

study will be shared with Bureau of Indian Standard (BIS), National Disaster 
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Management Authority (NDMA), State Disaster Management Authorities (SDMAs) 

to be used in constructing guidelines for seismic risk resilient structures. 

 

This Seismic Microzonation study marks an important step toward building 

earthquake risk  resilient structures in the city of  Mangalore. However, it is not the 

final step it underscores the need for ongoing monitoring, periodic reassessment, and 

the development of adaptive strategies in response to evaluating seismic risks. The 

study also highlights the importance of collaboration among government agencies, 

academic institutions, and local communities in fostering a culture of preparedness 

and resilience. In conclusion, this report serves as a vital tool in safeguarding 

Mangalore’s heritage and protecting its citizens. We hope the insights and 

recommendations provided herein contribute meaningfully to the city’s resilience 

against seismic hazards. By acting proactively, we can secure a safer and more 

sustainable future for Mangalore. 
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