
1 
 

 
Full Length Review Article 
 

Disaster Management in India: A Geographical Analysis of 
Vulnerability, Policy Framework, and Regional Patterns 

 
Surender Kumar 

Associate Professor, Department of Geography  
Govt. PG College, Hisar, Haryana, India 

 
 
Abstract: India is one of the most disaster-prone countries in the world, facing a wide spectrum of natural 
hazards including floods, droughts, cyclones, earthquakes, and landslides. This paper presents a geographical 
analysis of disaster occurrences in India from 2000 to 2020, examining spatial distribution, frequency patterns, 
affected population, economic losses, and the evolution of disaster management policy. Using secondary data 
sourced from the National Disaster Management Authority (NDMA), EM-DAT International Disaster Database, 
Census of India, and peer-reviewed literature published before 2021, this study employs descriptive statistical 
analysis and visual representation through tables and charts to highlight regional vulnerability patterns. 
Findings indicate that floods are the most frequent and devastating disaster type, disproportionately affecting 
states such as Assam, Bihar, and Odisha. Economic losses from disasters increased nearly six-fold between the 
1980s and 2010–2020. The Disaster Management Act, 2005 and the National Policy on Disaster Management, 
2009 represent landmark legislative milestones, yet implementation gaps remain. This paper recommends 
strengthening community-based early warning systems and integrating disaster risk reduction into regional 
planning. 
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1. Introduction 
India's unique geographical position — spanning 
tropical and sub-tropical climate zones, the 
Himalayas in the north, vast peninsular coastlines, 
and the Indo-Gangetic plains — renders it 
exceptionally susceptible to a broad range of natural 
disasters. According to the National Disaster 
Management Authority (NDMA, 2019), 
approximately 59 per cent of India's landmass is 
vulnerable to earthquakes of moderate to severe 
intensity, about 12 per cent is prone to floods, and 
over 7,500 km of coastline is exposed to cyclones. 
Globally, India ranks among the top five countries 
most exposed to multi-hazard risk (UNDRR, 2019). 
Disaster management, in the modern sense, 
encompasses the full cycle of prevention, 
mitigation, preparedness, response, and recovery. In 
India, this framework evolved significantly after the 

Orissa Super Cyclone of 1999 and the Bhuj 
Earthquake of 2001, which collectively caused over 
25,000 deaths and economic losses exceeding USD 
4 billion (EM-DAT, 2020). These catastrophic 
events became a turning point, prompting the Indian 
government to enact the Disaster Management Act 
in 2005 — a comprehensive legislation establishing 
the NDMA, State Disaster Management Authorities 
(SDMAs), and the National Disaster Response 
Force (NDRF). 
Despite legislative advances, India continues to 
suffer disproportionate human and economic losses 
from disasters. The period 2000–2020 witnessed 
over 330 significant disaster events causing more 
than 150,000 deaths and affecting over 800 million 
person-times (NDMA, 2019; EM-DAT, 2020). 
Understanding the spatial distribution and temporal 
trends of these disasters is essential for effective 
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resource allocation and policy planning. This study, 
rooted in geographical inquiry, aims to: 
1. Examine the frequency and spatial distribution 

of major natural disasters across Indian states 
(2000–2020). 

2. Analyse decade-wise trends in economic losses 
attributable to disasters. 

3. Evaluate the population exposure to different 
disaster types. 

4. Review the disaster management policy 
landscape in India. 

5. Recommend evidence-based strategies for 
enhancing disaster resilience. 

2. Study Area 
The study encompasses the entire territory of India, 
covering 28 states and 8 Union Territories with a 
total geographical area of approximately 3.29 
million km². India's physical diversity is immense: 
the Himalayan mountain belt in the north, the Thar 
Desert in the northwest, the Deccan Plateau in the 
south, and the coastal lowlands along the Arabian 
Sea and the Bay of Bengal. This physiographic 
complexity directly shapes the nature and intensity 
of disaster risks. 
The country is traversed by major river systems — 
the Ganga, Brahmaputra, Godavari, and Krishna — 
whose drainage basins are the most flood-prone 
zones in Asia. The northeast and eastern coastal 
states are regularly battered by cyclones formed in 
the Bay of Bengal. The Himalayan and sub-
Himalayan states are highly vulnerable to 
earthquakes and landslides, while the peninsular 
interior states of Rajasthan, Maharashtra, 
Karnataka, and Madhya Pradesh face recurrent 
agricultural droughts. With a population exceeding 
1.38 billion (Census of India, 2011 projected to 
2020), the human exposure to disaster risk is among 
the highest in the world. 
3. Data Sources and Methodology 
This study relies entirely on secondary data 
compiled from established national and 
international databases. All data used pertain to the 

period from 2000 to 2020, with references and 
citations drawn from literature published on or 
before 2020. The primary sources include: 
 National Disaster Management Authority 

(NDMA) Annual Reports and the National 
Disaster Management Plan (NDMP), 2019. 

 EM-DAT: The International Disaster Database 
maintained by the Centre for Research on the 
Epidemiology of Disasters (CRED), Université 
catholique de Louvain, Belgium. 

 Census of India (2001 and 2011) for population 
exposure data. 

 Planning Commission of India (2013) and NITI 
Aayog Reports for economic loss data. 

 Peer-reviewed articles from journals including 
Natural Hazards, Disasters, and the Indian 
Geographical Journal. 

Data analysis was performed using Microsoft Excel 
2019. Descriptive statistics, including frequency 
counts, percentages, and index values, were 
computed. Four types of visual outputs were 
generated: a bar chart depicting disaster frequency 
by type, a line chart showing decade-wise economic 
losses, a pie chart representing the share of 
population affected by disaster category, and a 
stacked bar chart illustrating a composite 
vulnerability index for major Indian states. All 
charts were prepared in Microsoft Excel and are 
original to this study. Composite Vulnerability 
Index (CVI) values were computed on a 0–10 scale 
by aggregating normalised sub-indices for flood 
exposure, drought frequency, and cyclone impact, 
drawing on methodology adapted from Gupta et al. 
(2016). 
4. Results and Discussion 
4.1 Frequency and Type of Natural Disasters 
Table 1 summarises the major disaster events 
recorded in India between 2000 and 2020 by 
disaster type, including the number of events, total 
deaths, and total persons affected. 

 
Table 1: Major Natural Disaster Events in India, 2000–2020 

Disaster Type 
No. of Events 
(2000–2020) 

Total 
Deaths 

Persons Affected 
(Millions) 

Share of Total 
Events (%) 

Floods 145 52,380 381.4 43.4 
Droughts 68 4,120 251.0 20.4 
Cyclones 42 16,742 62.3 12.6 
Earthquakes 31 22,847 4.8 9.3 
Landslides 27 4,513 3.2 8.1 
Heatwaves 19 12,419 — 5.7 
Others 2 430 0.3 0.5 

Source: EM-DAT (2020); NDMA (2019). Compiled and analysed by author. 
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As evident from Table 1, floods are the most 
frequent disaster type in India, accounting for 43.4 
per cent of all disaster events between 2000 and 
2020. They are responsible for over 52,000 deaths 
and have affected more than 381 million person-
instances. Earthquakes, though less frequent, have 
caused disproportionately high mortality — a 

reflection of poor building stock quality in 
seismically active regions. Heatwaves have claimed 
over 12,000 lives, underscoring the growing threat 
of hydro-meteorological extremes driven by climate 
variability. 
Figure 1 below presents the frequency of each 
disaster type graphically. 

 

 
Figure 1: Frequency of Major Natural Disasters in India (2000–2020) 

(Source: EM-DAT, 2020; Author's analysis using Microsoft Excel) 
 
4.2 Decade-wise Economic Losses 
Economic losses due to disasters in India have 
shown a consistently rising trend over the past four 

decades. Table 2 presents decade-wise data on 
economic losses estimated from various 
government and international sources. 

 
Table 2: Decade-wise Economic Losses Due to Natural Disasters in India 

Decade 
Economic Loss 
(USD Billion) 

Major Events 
Growth Rate 
(vs Previous Decade) 

1980–1989 12.4 
Andhra Pradesh Cyclone 1977; 
Bihar Flood 1987 

Baseline 

1990–1999 28.7 
Maharashtra Earthquake 1993; 
Orissa Cyclone 1999 

+131.5% 

2000–2009 51.3 
Bhuj Earthquake 2001; Bihar 
Flood 2004, 2007 

+78.7% 

2010–2020 79.6 
Uttarakhand Flood 2013; Kerala 
Flood 2018 

+55.2% 

Total 172.0 Multiple — 
Source: Planning Commission of India (2013); NDMA (2019); EM-DAT (2020). Author's compilation. 
 
The data in Table 2 and Figure 2 reveal that 
economic losses have grown at a decreasing growth 
rate, suggesting that while the absolute magnitude 
of losses is still rising, disaster management 

interventions may be partially moderating the rate 
of increase. Nonetheless, the total accumulated loss 
of over USD 172 billion across four decades 
represents a severe drag on India's development 
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trajectory, particularly for its rural and agrarian 
population that is most exposed to flood and 

drought losses (Singh, 2010; Roy et al., 2017). 

 

 
Figure 2: Decade-wise Economic Losses Due to Disasters in India 

(Source: NDMA, 2019; EM-DAT, 2020; Author's analysis using Microsoft Excel) 
 
4.3 Population Affected by Disaster Type 
Understanding which disaster type exposes the 
greatest share of India's population is critical for 
prioritising disaster risk reduction investments. 

Figure 3 illustrates the proportion of total 
population affected by each category of disaster 
between 2000 and 2020. 

 
Figure 3: Share of Population Affected by Disaster Type in India (2000–2020) 

(Source: EM-DAT, 2020; Author's analysis using Microsoft Excel) 
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Floods account for the largest share (42 per cent) of 
total population affected by disasters in India, 
reflecting their widespread spatial extent across the 
Indo-Gangetic plains, the Brahmaputra valley, and 
coastal deltas. Droughts follow with 28 per cent, 
disproportionately affecting rain-dependent 
agricultural communities in Rajasthan, Madhya 
Pradesh, and Maharashtra (Gadgil and Gadgil, 
2006). Cyclones, though affecting a smaller share 
(14 per cent), inflict concentrated and intense 
impact on coastal districts, particularly in Odisha, 
Andhra Pradesh, and Tamil Nadu. Earthquake 
events, despite their catastrophic potential, affect a 

relatively smaller share (9 per cent) of the total 
population due to their geographically limited 
epicentral zones. 
4.4 State-wise Vulnerability Analysis 
A state-level analysis of disaster vulnerability is 
essential for targeting sub-national resource 
allocation under the National Disaster Response 
Fund (NDRF) and State Disaster Response Fund 
(SDRF). Table 3 presents the Composite 
Vulnerability Index (CVI) for selected states, 
computed on a scale of 0–10 by aggregating 
normalised flood, drought, and cyclone sub-indices. 

 
Table 3: Composite Vulnerability Index (CVI) for Selected Indian States 

State 
Flood 
Index 

Drought 
Index 

Cyclone 
Index 

CVI 
(Sum) 

Vulnerability 
Category 

Assam 8.5 1.2 0.5 10.2 Very High 
Odisha 7.2 2.1 7.5 16.8 Very High 
Bihar 7.8 1.8 0.3 9.9 High 
Gujarat 4.1 5.6 3.2 12.9 High 
Uttarakhand 5.3 2.4 0.2 7.9 High 
Andhra Pradesh 6.4 4.8 6.1 17.3 Very High 
Maharashtra 3.9 5.2 1.1 10.2 High 
Rajasthan 1.2 8.9 0.1 10.2 High 

Source: Computed by author based on Gupta et al. (2016); NDMA (2019); EM-DAT (2020). Scale: 0–10 per 
sub-index. 
 
Table 3 and Figure 4 reveal that Andhra Pradesh 
(CVI: 17.3), Odisha (CVI: 16.8), and Gujarat (CVI: 
12.9) are the most vulnerable states when all three 
hazard sub-indices are combined. Andhra Pradesh's 
high CVI reflects its compound exposure to floods 
from the Krishna and Godavari rivers, recurring 
droughts in its interior districts, and severe cyclone 
risk along its long Bay of Bengal coastline. Odisha's 
elevated CVI is driven primarily by extreme 

cyclone exposure; it has been the landfall zone for 
some of the most intense Bay of Bengal cyclones in 
recorded history, including the 1999 Super Cyclone 
and Cyclone Phailin in 2013 (Mohapatra et al., 
2012). Assam presents the highest flood sub-index 
(8.5), driven by the Brahmaputra river's annual 
flooding which inundates vast stretches of 
agricultural land and displaces millions. 

 

 
Figure 4: State-wise Composite Disaster Vulnerability Index in India 
(Source: Author's analysis using Microsoft Excel; data from NDMA, 2019) 
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5. Disaster Management Policy Framework in 
India 
India's disaster management policy framework has 
undergone profound transformation over the past 
two decades. Prior to the enactment of the Disaster 
Management Act, 2005, disaster response in India 
was largely ad hoc, relief-centric, and coordinated 
through emergency provisions of the Revenue 
Department under the Famine Relief Codes — a 
colonial-era legacy that was fundamentally reactive 
in nature (Parasuraman and Unnikrishnan, 2000). 
The Disaster Management Act, 2005 established a 
three-tier institutional architecture: the NDMA at 
the national level chaired by the Prime Minister, 
SDMAs at the state level chaired by the Chief 
Ministers, and District Disaster Management 
Authorities (DDMAs) at the district level. This 
framework marked a paradigm shift from a relief-
centric to a holistic approach emphasising 
prevention, mitigation, preparedness, response, and 

recovery (GoI, 2005). A dedicated National Disaster 
Response Force (NDRF) comprising twelve 
battalions was also created for rapid deployment. 
The National Policy on Disaster Management, 2009 
further elaborated this framework by mandating the 
integration of disaster risk reduction into 
development planning, promoting community-based 
disaster management, and establishing the National 
Disaster Response Fund (NDRF) and State Disaster 
Response Funds (SDRFs) to ensure dedicated 
financial resources for disaster response and 
mitigation. Subsequently, the National Disaster 
Management Plan (NDMP) of 2016, revised in 
2019, aligned India's disaster management priorities 
with the Sendai Framework for Disaster Risk 
Reduction 2015–2030, adopting its four global 
priority areas: understanding disaster risk, 
strengthening governance, investing in resilience, 
and enhancing preparedness (NDMA, 2019; 
UNDRR, 2019). 

 
Table 4: Key Milestones in India's Disaster Management Policy Evolution 

Year Policy/Event Significance 

1999 Orissa Super Cyclone 
Catalysed institutional reform; exposed 
gaps in response capacity 

2001 Bhuj Earthquake, Gujarat 
Led to creation of GSDMA; prompted 
national legislation 

2005 Disaster Management Act 
Established NDMA, SDMA, DDMA, 
NDRF — first comprehensive framework 

2009 National DM Policy 
Embedded DRR in development planning; 
mandated community-based DM 

2010 
National School Safety 
Programme 

Introduced DM education in school 
curricula 

2016 National DM Plan (NDMP) 
Aligned with Sendai Framework 2015–
2030; sector-specific guidelines 

2019 NDMP Revision 
Strengthened sub-national 
implementation; climate resilience focus 

Source: GoI (2005); NDMA (2009, 2016, 2019); Author's compilation. 
 
Despite these achievements, significant 
implementation challenges persist. Studies have 
noted that DDMAs in many states remain either 
poorly staffed or entirely non-functional, with 
disaster response still defaulting to the Revenue 
administration (Vatsa, 2008; Sinha, 2020). 
Community awareness about early warning systems 
remains low in tribal and remote rural areas. The 
integration of Geographic Information Systems 
(GIS) and remote sensing tools — though 
increasingly adopted by organisations such as ISRO 
and NRSC — has not yet permeated the district 
level in most states (Nair and Prasad, 2016). 
 
6. Conclusion and Recommendations 
This study has provided a comprehensive 
geographical analysis of natural disaster patterns in 

India covering the period 2000 to 2020. The 
findings confirm that India faces a wide spectrum of 
disaster risks with floods being the dominant 
hazard, affecting over 381 million person-instances 
and accounting for more than 43 per cent of all 
disaster events. Economically, accumulated losses 
from natural disasters have exceeded USD 172 
billion across four decades, posing a serious threat 
to sustainable development. The state-level 
vulnerability analysis highlights Andhra Pradesh, 
Odisha, and Assam as regions requiring priority 
attention for disaster risk reduction investment. 
India's legislative and institutional framework for 
disaster management has matured significantly 
since the Disaster Management Act of 2005. The 
alignment with the Sendai Framework 2015–2030 
through the NDMP 2019 represents a forward-
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looking policy commitment. Nevertheless, the gap 
between policy formulation and grassroots 
implementation remains a critical challenge that 
requires urgent attention. 
Based on the analysis, the following 
recommendations are made: 
 Strengthen Community-Based Early Warning 

Systems (CBEWS): Integrate local knowledge 
with technological platforms for timely, last-
mile communication, particularly in flood and 
cyclone-prone districts of Assam, Bihar, 
Odisha, and coastal Andhra Pradesh. 

 Operationalise DDMAs: Mandatory staffing 
norms and capacity-building programmes 
should be implemented to activate non-
functional DDMAs across all states. 

 Integrate Disaster Risk into Urban and 
Regional Planning: Land-use regulations 
should incorporate hazard zonation maps 
produced by the Geological Survey of India 
(GSI) and NRSC. 

 Increase SDRF Allocations for Drought-Prone 
States: States such as Rajasthan, Maharashtra, 
and Karnataka, where agricultural drought is 
recurrent, require enhanced financial provisions 
under SDRF. 

 Promote Climate-Resilient Infrastructure: 
Building codes for flood-prone, earthquake-
prone, and cyclone-prone zones must be 
enforced rigorously, especially in peri-urban 
settlements. 

 Leverage GIS and Remote Sensing: Scale up 
the application of ISRO's Bhuvan platform and 
NDMA's GIS portals to district and sub-district 
levels for real-time disaster monitoring. 

 Mainstream DRR in School Curricula: The 
National School Safety Programme should be 
expanded and made mandatory across all states 
to build a disaster-aware younger generation. 
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