Cloudburst: Geography

A cloudburst over the Kheer Ganga River in Uttarkashi, Uttarakhand, triggered flash floods in high-
altitude villages, highlighting the vulnerability of Himalayan regions to extreme weather. Such events,
driven by factors like orographic lifting, monsoon dynamics, and climate change, call for improved
forecasting, resilient infrastructure, and community preparedness.

Cloudburst over Kheer Ganga River, Uttarakhand — Flash Flood Event

A cloudburst over the Kheer Ganga River (tributary of the Alaknanda River) triggered flash floods
in high-altitude villages of Dharali in Uttarkashi district, Uttarakhand. Impacts includes High-risk
mountainous zones affected; threat to lives, property, and infrastructure.

1.Cloudburst

Localized, extremely intense rainfall event in which >100 mm of rain falls within 1 hour over a small
area (~10 km2). Most frequent in mountainous regions like the Himalayas due to specific topographical
and meteorological conditions. Often causes flash floods, landslides, and massive erosion.

2. Reasons for Cloudbursts
1. Orographic Lifting

1. Moist air masses are forced upwards by mountain slopes.

2. Asthe airrises, it cools rapidly and condenses into rain-bearing clouds.

3. Intense, localized rainfall results when condensation is rapid.
2. Upward Air Currents

1. Strong vertical winds suspend raindrops high in the atmosphere.

2. If the updraft suddenly weakens, the accumulated water dumps rapidly in one short burst.
3.Monsoon Dynamics in India

Monsoon clouds from Bay of Bengal and Arabian Sea strike the Himalayan barrier. Sudden uplift
creates conditions for extreme rainfall over narrow zones.
4 Climate Change Impact

Rising global temperatures increase the atmosphere’s moisture-holding capacity. Leads to more
frequent and more intense cloudburst events in recent decades.

Way Ahead
1. Strengthen Forecasting

Technological Upgrades, Deploy Doppler weather radars, satellite monitoring, and dense ground
sensor networks for hyperlocal early warnings. Real-Time Alerts, Direct dissemination to vulnerable
communities via mobile alerts, sirens, and local radio.
2. Ecosystem Restoration

Promote afforestation and watershed management to enhance natural absorption of rainwater.
Strictly regulate land use in ecologically sensitive zones. Ban unplanned construction on steep slopes
and flood-prone valleys.
3.Disaster-Resilient Infrastructure

1. Upgrading Standards, Roads, bridges, and hydropower plants must meet climate-resilient

engineering norms.
2. Drainage Systems, ensure they can handle sudden heavy runoff.
3. Emergency Facilities, Construct robust evacuation shelters and emergency relief stations.



4.Research and Capacity Building
Fund scientific studies on
1. Climate change—cloudburst linkage.
2. Cloudburst prediction modelling.
3. Local vulnerability mapping for Uttarakhand and Himalayan belt.
4. Build technical expertise in weather monitoring agencies.
5.Community Awareness and Preparedness
1. Train locals in disaster responseg, first aid, and evacuation protocols.
2. Conductregular drills in schools, community centers, and public areas.
3. Engage local volunteers for emergency warning dissemination.
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