
 

 

Mains A day  

 

A future-ready disaster management in the Himalaya 
requires a massive technology scale-up 

 

The Indian Himalayan Region, though breathtakingly beautiful, is among India’s most 
disaster-prone zones. Its fragile ecosystem faces cascading risks from climate-induced 
and geophysical hazards. Recent tragedies—such as the 2025 Dehradun floods and 
cloudbursts in Uttarkashi—expose the compounded threats of unplanned urbanization, 
weak infrastructure, deforestation, and climate change, underscoring the urgent need for 
a transformative, future-ready disaster management strategy. 

 

 

Key Reasons for High Disaster Risk in the Himalayas 

Heading Examples & Data Reports / Context 

Geological 
Fragility & 
Seismic Activity 

- Young, active mountain 
range (Indian-Eurasian 
plate collision) 
- Seismic Zones IV & 
V (Dhaulagiri/Indus-
Ganga faults) 
- 2005 Kashmir EQ 
(7.6M), 2013 Kedarnath 
disaster, 2025 
Sikkim/Uttarakhand 
events 

Frequent earthquakes trigger 
landslides, avalanches, flash 
floods; cascading disasters 
due to tectonic stress release. 

Accelerated 
Climate Change 
Impacts 

- Warming at twice global 
average 
- 2023 Sikkim 
GLOF damaged Teesta 
hydro project 

Glacial melt, GLOFs, erratic 
monsoons increase flooding, 
erosion, slope destabilization. 



 

 

Heading Examples & Data Reports / Context 

- Dehradun 2025: highest 
rainfall in 101 years; 
massive floods/landslides 

Unplanned & 
Unsustainable 
Development 

- 2025 Dharali flash 
flood: 12–18m sediment 
deposition 
- 2023 Joshimath land 
subsidence 
- Infrastructure (Char 
Dham, hydropower, 
tourism) in fragile zones 

Slope destabilization, 
deforestation, erosion; 
construction in 
floodplains/ecosensitive areas 
amplifies risk. 

Inadequate Early 
Warning Systems 

- 2025 Punjab floods: 
Ravi/Beas/Sutlej record 
inflows at Bhakra/Pong 
dams 
- Delayed alerts in 2025 
Uttarakhand flash floods 
- Remote areas lack real-
time monitoring 

Patchy GLOF/landslide/flood 
warnings; need for AI models, 
drones, automated sensors in 
remote zones. 

Socioeconomic & 
Institutional 
Gaps 

- Marginalized, remote 
communities 
- Rising disaster deaths 
in Uttarakhand (2025) 
- Multi-layer governance 
challenges 

Limited preparedness, 
healthcare access, 
institutional coordination; slow 
disaster response. 

 

 

 

Key Government Initiatives for Disaster Risk Mitigation in the Indian Himalayas 



 

 

Initiative Key Actions & Components Impact / Progress 

National Disaster 
Management 
Authority (NDMA) 

- Revised National Disaster 
Management Plan 
(NDMP) for Himalayan 
hazards 
- Focus on landslides, 
GLOFs, floods, earthquakes 
- Hazard risk mapping, inter-
agency coordination, 
community engagement 

Prioritizes region-specific 
risks; enhances 
preparedness and 
response coordination. 

Enhanced State 
Disaster Response 
Fund (SDRF) 

- 90% central contribution to 
Himalayan states (vs. 75% for 
others) 
- Funds for rapid relief, 
rehabilitation, and resilience 
projects 

Ensures faster financial 
support for disaster-
a`ected communities; 
reduces state burden. 

Technology-Driven 
Monitoring & Early 
Warning 

- ISRO/NRSC satellite 
monitoring of glacial lakes, 
slopes, rivers 
- Solar-powered sensors, 
drone surveillance, AI 
forecasting 
- GIS-based risk mapping; 
IMD nowcasting 
- Mission Mausam: Enhanced 
radar networks, rain gauges, 
model resolution 

Improves accuracy of 
predictions; enables 
real-time alerts for 
landslides, GLOFs, 
floods. 

Community-Led 
Disaster 
Management 
(DMS-Himalaya) 

- Training locals in pre-
disaster preparedness, 
hazard mapping, response 
- Technology-aided 
communication networks 
- Targets 900,000 
people across communities 

Builds grassroots 
resilience; ensures rapid 
local response; 
promotes inclusive 
participation. 



 

 

Initiative Key Actions & Components Impact / Progress 

- Focus on schools, 
panchayats, local 
governance 

Regional & 
International 
Cooperation 

- Hindu Kush Himalayan 
Disaster Risk Reduction Hub 
(2024) in Kathmandu 
- Transboundary data 
sharing, harmonized early 
warnings 
- Collaboration with Nepal, 
Bhutan, China, others 
- Impact-based forecasting, 
climate-resilient research 

Facilitates cross-border 
cooperation; improves 
regional forecasting and 
policy guidance. 

 

 

Measures to Enhance Disaster Risk Management in the Himalayas 

Measure Key Actions & Strategies 
Examples & 
Implementation 

Sustainable 
Infrastructure & 
Land-Use 
Planning 

- Strict zoning regulations for 
floodplains, unstable slopes, 
eco-sensitive zones 
- Ban construction in 
disaster-prone areas (per 
Mishra Committee, 1976) 
- Demarcate zones for 
conservation, agriculture, 
residential use 
- Customized EIAs for 
Himalayan geology/hydrology 
- Revise National Building 

Apply Gadgil Committee-
like zoning (as in Western 
Ghats); enforce hill-specific 
building norms 



 

 

Measure Key Actions & Strategies 
Examples & 
Implementation 

Code for earthquake/landslide 
resilience 

Technology-
Driven Early 
Warning 
Systems 

- Solar-powered sensors, 
satellite monitoring, 
drones at glacial 
lakes/landslide zones 
- AI/GIS predictive models for 
flash floods, cloudbursts, 
debris flows 
- Localized hazard 
management models 

Replicate Gorakhpur urban 
flood control; real-time 
monitoring for accurate 
forecasts 

Community-
Based Disaster 
Management 
(CBDM) 

- Participatory hazard 
mapping, first responder 
training 
- Community shelters with 
disaster supplies 
- Expand NDMA’s Aapda 
Mitra to schools/panchayats 
- Joint forest management for 
resource protection 

Leverage Chipko 
Movement-like 
community action; 
empower locals for 
grassroots resilience 

Inter-Agency & 
Regional 
Coordination 

- Enhance 
coordination between NDMA, 
state authorities, IMD, 
scientific bodies 
- Transboundary 
collaboration via platforms 
like Hindu Kush Himalayan 
DRR Hub 

Improve data sharing, joint 
response drills, and 
regional policy 
harmonization 



 

 

Measure Key Actions & Strategies 
Examples & 
Implementation 

Recovery & 
“Build Back 
Better” 

- Reconstruct 
roads/infrastructure with 
slope stabilization 
- Reinforce river 
embankments, regulate 
mining, restore landscapes 
- Continuous 
monitoring/research for 
climate-geological risks 

Implement HLEG 
recommendations on 
glacier monitoring; ensure 
resilient reconstruction 

 

Conclusion: 
A resilient Himalayan future requires integrating technology, community preparedness, 
and ecological safeguards, guided by the Mishra (1976) and J.C. Pant (1999) Committee 
recommendations on safe construction, disaster governance, and capacity building. This 
shift can move India from reactive relief to proactive, long-term resilience. 


