
 

 

Lightning Menace in India -  Understanding the Threat and Mitigation 
Measures  
Introduction  

Lightning is one of nature’s most powerful and dangerous phenomena — a sudden, massive dis-
charge of electricity that occurs during thunderstorms. While spectacular to watch, it can be deadly. In In-
dia, lightning kills more people annually than any other extreme weather event, including floods, heatwaves, 
or cyclones. Its rising frequency and expanding geographic reach make it a major public safety and disas-
ter management challenge.  
Understanding Lightning  

Lightning forms when electrical charges build up in storm clouds due to the movement of ice parti-
cles and water droplets. The difference in electrical potential between clouds and the ground — or within 
clouds — eventually overcomes the insulating properties of air, resulting in a rapid discharge of energy.  
Four key conditions are needed -   
1. Intense heating – warms the air and triggers upward movement.  
2. High humidity – adds moisture to form storm clouds.  
3. Atmospheric instability – encourages strong vertical air currents.  
4. Trigger mechanism – such as low-pressure systems.  
Lightning as a Natural Disaster in India  

Lightning’s threat is severe in India because it overlaps with agricultural activity and rural exposure.  
1. High Fatalities -  Between April–July 2025 alone, 1,621 deaths were recorded, including 100 deaths over 

just three days in Bihar and Uttar Pradesh. From 2002–2024, lightning accounted for 46% of all weather-
related deaths in India.  

2. Geographic Spread -  Traditionally concentrated in eastern states, lightning zones now extend to cen-
tral, northern, coastal, and even Himalayan regions.  

3. Seasonal Peaks -  Strikes are most frequent during July–August, coinciding with paddy sowing, leaving 
farmers in open fields vulnerable.  

Categories of Lightning Zones in India  
The IMD-CROPC mapping of lightning has revealed shifting hotspots -   
1. Very High-Risk Zones -  Odisha’s Mayurbhanj, Gujarat’s Kutch, Madhya Pradesh’s central districts.  
2. Emerging Hotspots -  Rajasthan’s Bikaner and Churu, parts of the Himalayan foothills.  
3. Urban Lightning -  Metro cities like Delhi, Gurugram, and Kolkata are increasingly witnessing strikes due 

to the Urban Heat Island Effect and air pollution.  
Climate Change and the Rising Menace  

Climate change is a major driver behind the rise in lightning strikes -   
1. Warming atmosphere -  For every 1°C rise in temperature, air can hold 7% more moisture, making 

storms more intense.  
2. Hotter Seas -  Bay of Bengal temperatures have risen 4°C, fuelling moisture for lightning-prone storms.  
3. Urbanisation & Land-use Change -  Rapid construction, deforestation, and loss of green cover intensify 

heat and instability.  
4. Scientific Estimate -  Lightning activity could increase 10–12% for each degree of warming.  
Government Measures  

India has recognised lightning as a serious hazard but has not yet classified it as a national natural 
disaster, which would trigger compensation mechanisms. Still, several steps have been taken -   



 

 

a) Forecasting and Alerts  - IMD now predicts lightning with 86% accuracy using radar, satellite, and AI-
based models.  
Multi-stage alerts -   
1. 5-day potential area warnings.  
2. District-level alerts 48 hours ahead.  
3. Real-time polygon maps updated every 3 hours.  
DAMINI App -  Sends instant lightning alerts to mobile phones.  
b) Mitigation Projects - ₹186 crore National Lightning Mitigation Project in 50 districts across 10 states.  High-
risk areas identified near water bodies, hills, and open farmland.  
c) State Initiatives - Odisha -  Declared lightning a state-specific disaster (2015), planted 1.9 million palm 
trees as natural conductors. Localised awareness drives in panchayats and schools.  
d) Infrastructure and Outreach  - Smart poles in villages with loudspeakers and CCTV for emergency alerts. 
WhatsApp groups for community safety coordinators.  
Challenges in Implementation  

Despite technological progress, challenges persist -   
1. Last-Mile Gaps -  Delays in passing alerts from IMD to end-users.  
2. Awareness Deficit -  Many rural and urban poor remain unaware of lightning safety protocols.  
3. Behavioural Inertia -  People often ignore warnings during work hours, especially in agriculture and in-

formal labour.  
4. Urban Vulnerability -  In cities, economic status and infrastructure determine safety — informal workers 

face higher risks.  
Lessons Learned  
The data and recent disasters show that -   
1. Lightning is no longer a rural-only threat — urban areas must prepare.  
2. Climate change adaptation is as important as emission control.  
3. Early warning systems save lives only when paired with public responsiveness.  
4. Nature-based solutions (trees, wetlands) must complement technology.  
Suggestions for the Way Forward  
1. National Disaster Classification -  Declare lightning a national disaster for uniform compensation and 
preparedness funding.  
2. Universal Awareness Campaigns -  Door-to-door outreach, school drills, and community training on safe 
shelters during storms.  
3. Integrating Technology -  Combine DAMINI app alerts with cell tower-based SMS to reach all mobiles.  AI-
powered local forecasts linked to municipal sirens.  
4. Infrastructure Protection -  Install lightning arresters in public buildings, transport hubs, and rural schools.  
5. Urban Planning Measures -  Increase green cover to reduce heat island effects.  
6. Scientific Research -  More studies on lightning patterns under changing climate conditions.  
Conclusion  

Lightning is a silent but deadly hazard, often overshadowed by more dramatic disasters like floods 
and cyclones. Its rising frequency, geographical spread, and urban intrusion demand a nationally coordi-
nated approach. Combining scientific forecasting, community outreach, resilient infrastructure, and climate 
adaptation policies can reduce fatalities drastically. The ultimate goal is simple yet critical — to ensure that 
no life is lost to a hazard that is both predictable and preventable.  
Main Practice Question  



 

 

1. "Lightning-related disasters are a growing threat in India, exacerbated by climate change and inade-
quate mitigation measures. Discuss the causes, socio-economic impacts, and strategies for effective 
prevention and adaptation."  

Answering Guidelines -   
1. Introduction - Define lightning and its nature as a sudden electrostatic discharge.  Mention rising fre-
quency in India and recent incidents.  
2. Body  
1. Causes  
1. Meteorological factors -  convection, moisture, instability.  
2. Role of climate change -  higher temperatures increasing thunderstorm intensity.  
2.  Socio-Economic Impacts  
1. Human fatalities (highlight vulnerable groups like farmers).  
2. Damage to infrastructure, livestock, and agriculture.  
3. Economic costs and impact on rural livelihoods.  
3.  Administrative and Policy Challenges  
1. Gaps in early warning systems.  
2. Lack of community awareness and preparedness.  
3. Limited adoption of lightning-safe infrastructure in rural areas.  
4.   Strategies for Mitigation and Adaptation  
1. Strengthening real-time lightning detection and warning networks (e.g., Damini app).  
2. Incorporating lightning safety into disaster management plans.  
3. Community-based awareness campaigns.  
4. Lightning protection infrastructure (e.g., arresters in public spaces, schools).  
5. Integration of lightning risk in climate resilience strategies.  
3.  Conclusion - Emphasise the need for a proactive, technology-driven and community-centred approach.   
Link lightning risk mitigation to broader climate change adaptation and disaster risk reduction goals.  
 


