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MODEL ANSWER

Q. Avalanches and landslides are both forms of mass movement, yet they differ in their causes,
characteristics, and impact. Discuss the factors contributing to avalanches and landslides while
highlighting India’s efforts in disaster management and mitigation.

Mass movements such as avalanches and landslides pose significant threats to human life,
infrastructure, and ecosystems. While both involve the downward movement of materials under the
influence of gravity, their causes and characteristics differ.

Avalanches
An avalanche is a rapid flow of snow, ice, and debris down a mountain slope, primarily occurring in
snow-covered, high-altitude regions. The main causes include:
o Weather Conditions — Heavy snowfall, rapid temperature changes, strong winds, and rainfall
can destabilize the snowpack.
Slope Characteristics — Steep slopes, particularly convex-shaped ones, increase the
likelihood of snow detachment.
Snowpack Instability — Weak layers within the snow structure can collapse, triggering an
avalanche.
Human Activities — Skiers, mountaineers, and construction activities can disturb unstable
snow, causing avalanches.
Natural Triggers — Earthquakes, volcanic eruptions, and rockfalls can lead to sudden snow
slides.

Landslides
Landslides involve the movement of rock, soil, and debris down a slope and can occur in various
terrains, including mountains, riverbanks, and coastal cliffs. The key causes include:
e Heavy Rainfall — Saturation of soil weakens slopes, leading to mudslides.
o Seismic Activity — Earthquakes and volcanic eruptions destabilize rock formations, triggering
landslides.
Deforestation — The removal of vegetation reduces root binding, making slopes more prone
to failure.
Unplanned Infrastructure Development — Construction on unstable slopes can weaken
geological formations.
Erosion — Natural erosion by rivers and glaciers can undercut slopes, increasing
susceptibility.

Avalanches and landslides, though both forms of mass movement, differ significantly in their
composition, geographical occurrence, and triggering factors. Avalanches primarily consist of snow
and ice, making them prevalent in high-altitude, snow-covered regions, whereas landslides involve
soil, rock, and debris, occurring across diverse terrains, including mountains, riverbanks, and coastal
cliffs. The triggers for these events also vary; avalanches are largely influenced by factors such as
snowpack stability, temperature fluctuations, and weather conditions, while landslides are often
caused by heavy rainfall, earthquakes, deforestation, and unplanned human activities that weaken the
structural integrity of slopes.

India’s Efforts in Disaster Management
India has implemented several measures to mitigate and respond to avalanches and landslides:
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National Disaster Response Force (NDRF) — India has established the world’s largest rapid
response force for disaster mitigation and rescue operations.
Geospatial and Technical Measures: The Indian Space Research Organisation (ISRO) is
developing advanced disaster forecasting systems using satellite data and remote sensing
technology. Techniques for snowpack analysis have been introduced to predict avalanches.
Additionally, GIS mapping and geomorphological surveys are being conducted to identify
landslide-prone areas.
Policy Initiatives: The National Disaster Management Authority (NDMA) was established
under the Disaster Management Act, 2005. Measures such as snow barriers, drainage systems,
and vegetation planting are being implemented to enhance slope stabilization and reduce
disaster risks.
International Cooperation and Training: India has adopted the Sendai Framework (2015-
2030), which focuses on disaster risk reduction (DRR) and climate change adaptation (CCA).
India also plays a leading role in regional disaster management exercises, particularly within
BIMSTEC.
Special Regional Efforts: Specialized disaster management teams have been deployed in
high-risk areas, such as Nathu La Pass (Sikkim). Landslide forecasting systems and snow
slope monitoring are being actively conducted in vulnerable regions like Uttarakhand and
Himachal Pradesh

To effectively mitigate the risks of avalanches and landslides, enhancing forecasting and
monitoring systems is crucial. Advanced technologies such as satellite imaging and Al-driven
models can improve early warning mechanisms, allowing timely interventions. Educating local
communities about disaster preparedness and evacuation protocols is equally important in
minimizing casualties and ensuring swift responses during emergencies.
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