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ABSTRACT: This project presents a systematic study of various types of disasters—natural and anthropogenic—and 

analyzes their causes, effects, and engineering implications. The objective is to develop a comprehensive understanding 

of disaster typologies, including geological (earthquakes, landslides), hydrometeorological (floods, cyclones), 

biological (pandemics), and technological (industrial accidents, infrastructure failures) events. The research focuses on 

the engineering challenges posed by these disasters and evaluates current mitigation, preparedness, and response 

strategies. Emphasis is placed on risk assessment methodologies, resilient infrastructure design, and the integration of 

disaster risk reduction (DRR) into engineering practices. The findings aim to support the development of more robust 

and adaptive systems that enhance societal resilience against future disasters. 

 

Disasters, both natural and man-made, pose significant threats to human life, infrastructure, and the environment. With 

the increasing frequency and intensity of such events due to climate change, urbanization, and technological 

advancements, effective disaster management has become a critical area of study and application. This project aims to 

provide a comprehensive understanding of various types of disasters—including natural (earthquakes, floods, cyclones, 

wildfires), technological (industrial accidents, nuclear incidents), and biological (pandemics)—and analyze the 

strategies used for their mitigation, preparedness, response, and recovery. The study integrates engineering principles 

with disaster risk management frameworks to evaluate early warning systems, resilient infrastructure design, 

emergency response mechanisms, and post-disaster rehabilitation processes. Case studies and simulation models are 

used to assess real-world applications and the effectiveness of current practices. The findings are intended to support 

the development of more robust disaster management systems and contribute to the engineering solutions that enhance 

societal resilience against future disasters. 
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Hazards. 

 

I. INTRODUCTION 

 

India is highly vulnerable to a variety of natural and man-made disasters due to its diverse geography, climatic 

conditions, and rapid urbanization. These disasters—such as earthquakes, floods, cyclones, droughts, and industrial 

accidents—cause significant loss of life and property, and pose serious challenges to the nation's development and 

safety. 

 

To address these risks, India has established a comprehensive disaster management system based on the Disaster 

Management Act, 2005. Key institutions like the National Disaster Management Authority (NDMA), State Disaster 

Management Authorities (SDMAs), and the National Disaster Response Force (NDRF) coordinate efforts across all 

levels of government. 

 

While past disasters such as the 2001 Bhuj earthquake and the 2020 COVID-19 pandemic have led to improvements in 

disaster preparedness and response, challenges remain due to inadequate infrastructure, poor coordination, and low 

public awareness. The focus is now shifting toward proactive risk reduction, community involvement, and resilience 

building. 
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This project aims to analyze the types and causes of disasters in India, evaluate the effectiveness of current disaster 

management strategies, and suggest improvements for a safer and more resilient future. 

 

II. LITERATURE REVIEW 

 

Author(s) / 

Organization 
Year Title / Focus Area Key Findings / Contributions 

Sinha 2020 

Role of Early Warning 

Systems and Community 

Preparedness 

Emphasizes importance of early warning systems, 

evacuation   planning, and community mock drills; local 

preparedness significantly reduces casualties. 

Singh et al. 2018 

Integrating Local 

Knowledge and Community 

Participation 

Highlights programs like CBDM and School Safety 

Programme; stresses bottom-up approaches for resilient 

communities. 

Gupta & Sharma 2016 
Classification of Indian 

Disasters and Risk Zoning 

Categorizes disasters into hydrological, geological, 

biological, and anthropogenic; promotes region-specific 

disaster policies. 

Roy & Samaddar 2012 
Impact of the Disaster 

Management Act, 2005 

Analyzes institutionalization of disaster governance 

(NDMA, SDMAs, NDRF); shift from reactive relief to 

proactive planning. 

UNDRR 2015 

Climate Change, 

Urbanization, and 

Vulnerability 

Warns of increased disaster risks due to urbanization and 

ecological degradation; recommends integrating DRR 

with urban planning. 

NDMA (Govt. of 

India) 
Ongoing 

India’s Multi-Hazard Risk 

Landscape 

Provides national DRR frameworks; identifies India’s 

vulnerability to multiple hazards; promotes inter-agency 

coordination and infrastructure resilience. 

Ministry of Earth 

Sciences (MoES) 

Post-

2017 

Advancements in Cyclone 

Forecasting 

Reports major improvements in cyclone prediction and 

satellite monitoring; reduces response time and enhances 

early warning systems. 

ISRO 2015 
Satellite Data for Disaster 

Management 

Uses geospatial technology for real-time disaster 

monitoring (floods, cyclones, landslides, etc.); improves 

national and state-level decision-making. 

 

Summary of Key Insights 

• Community Participation: Sinha (2020) and Singh et al. (2018) emphasize the critical role of community 

engagement and preparedness drills. 

• Institutional Frameworks: Roy & Samaddar (2012) highlight the significance of the Disaster Management Act, 

2005 in shaping disaster governance. 

• Hazard Classification: Gupta & Sharma (2016) stress the value of region-specific risk zoning based on hazard 

typologies. 

• Technology in Forecasting: ISRO and MoES show how technological advancements like GIS and satellite mapping 

enhance early warnings and disaster response. 

• Climate & Urban Risk: UNDRR and NDMA underline the compounding effects of urbanization and climate change 

on disaster vulnerability. 

 

REFRENCES 

 

Journal Articles 

1. Gupta, L. K., Singh, V. K., & Sharma, M. (2014). Disaster management: Construction and designing of earthquake-

resistant buildings in Aligarh city (A case study). International Journal of Advanced Earth Science and Engineering, 3 

(1), 254–261. 



© 2025 IJMRSET | Volume 8, Issue 7, July 2025|                                           DOI:10.15680/IJMRSET.2025.0807053 

 

IJMRSET © 2025                                                   |    An ISO 9001:2008 Certified Journal     |                                                11446 

2. Khan, S. A., & Choudhury, M. A. (2017). Role of civil engineers in disaster management and sustainable 

development. International Journal of Civil Engineering and Technology, 8 (3), 222–230. 

3. Mehta, P., & Sood, R. K. (2016). Application of GIS in flood management: A case study of the 2013 Uttarakhand 

floods. Journal of Earth Science and Engineering, 5 (2), 123–135. 

 

Books 

4. Kumar, S. (2018). Disaster management in India: Issues, perspectives, and concerns. GK Publications. ISBN: 

9789387722694 

5. Singh, S. (2019). Disaster management: Textbook for Civil Services Examination. Unique Publishers. ISBN: 

9789390105326 

6. Sharma, P., & Sood, V. (2020). Disaster management: A civil engineering perspective. Wiley India Pvt. Ltd. ISBN: 

9788126559317 

 

Conference Papers and Proceedings 

7. Verma, A. K., Singh, T. N., Mohamad, E. T., Mishra, A. K., Gamage, R. P., Bhatawdekar, R., & Wilkinson, S. 

(Eds.). (2025). Proceedings of the 2nd International Conference on Geotechnical Issues in Energy, Infrastructure and 

Disaster Management (ICGEID 2024). Springer Singapore. https://doi.org/10.1007/978-981-97-1757-6 

8. Rao, P. J., Rao, K. N., & Kubo, S. (Eds.). (2019). Proceedings of International Conference on Remote Sensing for 

Disaster Management: Issues and Challenges in Disaster Management. Springer Cham. https://doi.org/10.1007/978-3-

319-77276-9 

9. Reddy, R. P. (2013). Proceedings of the National Workshop on Disaster Management in India. Journal of the 

Geological Society of India, 81(1), 146–147. https://doi.org/10.1007/s12594-013-0016-8 

 

Reports and Guidelines 

10. National Disaster Management Authority (NDMA). (2016). National disaster management guidelines: Management 

of earthquakes. Government of India. 

https://ndma.gov.in/sites/default/files/PDF/Disaster%20Management%20Guidelines/Management%20of%20Earthquak

es.pdf 

11. Bureau of Indian Standards (BIS). (2016). National Building Code of India (NBC) 2016. 

https://bis.gov.in/index.php/product-manuals/?page_id=133 

12. Patel, R., & Bhatt, N. (2018). Disaster risk reduction strategies in civil engineering: A case study of post-disaster 

recovery in Gujarat. National Institute of Disaster Management (NIDM). 

https://doi.org/10.1007/978-981-97-1757-6
https://doi.org/10.1007/978-3-319-77276-9
https://doi.org/10.1007/978-3-319-77276-9
https://doi.org/10.1007/s12594-013-0016-8
https://ndma.gov.in/sites/default/files/PDF/Disaster%20Management%20Guidelines/Management%20of%20Earthquakes.pdf
https://ndma.gov.in/sites/default/files/PDF/Disaster%20Management%20Guidelines/Management%20of%20Earthquakes.pdf
https://bis.gov.in/index.php/product-manuals/?page_id=133


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                     

 

 

 

 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
IN SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 
 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 

www.ijmrset.com 

mailto:ijmrset@gmail.com
http://www.ijmrset.com/

