Cloudbursts and the Uttarkashi Disasters - Understanding a Cloudburst

A cloudburst is a sudden, extreme rainfall event — usually more than 100 mm in an hour — over a
small geographical area. In hilly or mountainous regions, such intense rain cannot be absorbed by the soil
quickly, leading to flash floods, landslides, and debris flows. While cloudbursts are natural, their frequency
and intensity are increasing due to climate change, warmer air holding more moisture, and rapid environ-
mental degradation.

The Three Flood Disasters in Uttarkashi (August 5, 2025)

On August 5, 2025, three devastating climate-related events struck a short scenic stretch of the up-
per Bhagirathi River valley in Uttarkashi district, Uttarakhand.

1. First Disaster — Dharali Flood (Around 1- 00 pm)

1. A suspected cloudburst (later debated by IMD) caused a sudden debris-laden flood.

2. It severely damaged the town of Dharali, sweeping away houses, shops, hotels, and even the ancient
Kalp Kedar temple.

3. Many people were caught unprepared, with 4 deaths confirmed and 60-70 people missing, including 9
Army personnel.

2. Second Disaster — Downstream Harshil (Around 3 - 00 pm)

Another intense flood hit a small mountain stream valley downstream of Harshil, further damaging
the region and creating logistical challenges for rescue efforts.

3. Third Disaster - Harshil Helipad Flood (Around 3 - 30 pm)

Floodwaters submerged the crucial helipad, potentially delaying relief operations in a terrain where
airlifting is often the only option.

Rescue operations began immediately with the Army, NDRF, SDRF, ITBP, and local police working together.

Environmental Reasons Behind the Disasters

According to Uttarakhand’s noted geoscientist Navin Juyal, these were not purely “cloudbursts” but
three avalanche-driven floods caused by a combination of climatic and geological factors -

1. Hanging Glaciers and Cirques - The steep slopes above Dharali are dotted with glacial cirques — hol-
lowed depressions left behind by receding glaciers. These hold rocks, boulders, and ice.

2. Avalanche Triggers - Rising temperatures melt the snow faster in the summer monsoon. Heavy rains,
combined with glacial melt, cause massive avalanches of ice, water, and debris to hurtle down narrow
streams.

3. Role of Deodar Forests - Dense deodar trees normally stabilise slopes and reduce avalanche speed.
However, road expansion and planned felling of 6,000 trees for the Char Dham highway threaten this
natural protection.

4. Global Warming & Climate Change - The Himalayas are warming faster than most regions of Indiq,
increasing the risk of glacier melt, flash floods, and landslides.

Administrative Negligence and Policy:Gaps

1. Ignored Eco-Sensitive Zone Norms - The Gaumukh-Uttarkashi stretch was declared an Eco-Sensitive
Zone (BESZ) in 2012 to regulate development. However, regulations were poorly enforced.

2. Highway Expansion Against Expert Advice - In 2020, the Supreme Court’'s High Powered Committee
recommended avoiding slope disturbance and instead building an elevated riverside road. The advice
was ignored, and massive tree-felling plans proceeded.

3. No Carrying Capacity Studies - Towns like Gangotri and Harshil have no scientific assessment of how
many tourists and vehicles their fragile ecosystems can sustain.

4. Pattern of Ignoring Warnings - Past disasters — Kedarnath floods (2013), Tapovan-Vishnugad ava-
lanche (2021), Joshimath subsidence (2023), Teesta GLOF (2023) — all highlighted the risks of unchecked
infrastructure projects in fragile zones, yet lessons remain unimplemented.

Lessons from the Disaster



1. Nature Has a Threshold - The Himalayas cannot endlessly absorb road-cutting, dam-building, and un-
regulated tourism without destabilising slopes and river systems.

2. Disasters Are Now Climate-Driven - Events like avalanche floods are becoming more frequent and in-
tense due to a combination of climate change and local environmental degradation.

3. Early Warning Systems Are Crucial - Real-time glacier melt monitoring, weather forecasting, and com-
munity-based warning networks could reduce loss of life.

4. Local Knowledge Matters - Scientists and local communities often warn of specific high-risk areas, but
their inputs rarely make it into policy decisions.

Cautions and Recommendations

1. strict Enforcement of Eco-Sensitive Zone Rules - Halt all large-scale slope-cutting, tree felling, and
high-traffic road widening in BESZ areas.

2. Rethink Infrastructure Design - Use tunnels, elevated roads, and slope stabilisation engineering in-
stead of cutting through steep hillsides.

3. Limit Human Pressure - Carrying capacity studies must guide tourism, pilgrimage traffic, and con-
struction limits.

4. strengthen Disaster Preparedness - Establish more NDRF/SDRF units in high-risk Himalayan districts
with airlift-ready plans.

5. Climate-Resilient Development - Adopt building codes, road designs, and hydropower project limits
that account for increased avalanche and flood risk.

6. Community Involvement - Train local volunteers in evacuation and rescue, and involve them in envi-
ronmental monitoring.

Suggestions forthe Way Forward

1. Integrate Climate Risk into All Himalayan Development Plans - No new project should be approved
without a climate vulnerability assessment.

2. Implement “Do No Harm"” Principles - Infrastructure in high mountains should be designed to cause
minimal environmental disruption.

3. Create a Himalayan Climate Research Authority - A dedicated body to collect, analyse, and publish
data on glacier health, rainfall trends, and risk zones.

4. Public Awareness Campaigns - Educate pilgrims, tourists, and local businesses about the fragility of
the Himalayas.

5. Legal Accountability - Hold agencies and contractors responsible for ignoring scientific recommenda-
tions.

Conclusion

The triple disaster in Uttarkashi is not an isolated tragedy — it is part of a growing chain of climate-

driven events in the Himalayas. As the region warms and extreme weather becomes more frequent, the

costs of ignoring environmental science will only rise. The lesson is clear - development must respect eco-

logical limits. Protecting forests, glaciers, and river systems is not anti-growth — it is the foundation for long-

term survival and sustainable prosperity. India’s Himalayan policy needs to move from reactive relief after

disasters to proactive prevention based on science. Only then can we safeguard both lives and livelihoods

in these sacred mountains.

Main Practice Question - (UPSC Civil Services Main - GS Paper il level)

1. “The recent triple flood disasters in Uttarkashi highlight the compounded impact of climate change, fragile
Himalayan ecology, and policy negligence. Analyse the causes, consequences, and policy failures behind
such disasters, and suggest sustainable disaster management measures.”

Answering Guidelines

1. Introduction (50-60 words)

1. Define cloudburst and its link to intense rainfall in a short time.



2.
3.

Mention Uttarkashi August 5 disaster as a case study — three climate-related floods within 2.5 hours.
Briefly state the broader theme - fragile Himalayas + climate change + poor governance = disaster risk.

2. The Three Flood Disasters - Factual Brief (80-100 words)
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Incident 1- Suspected cloudburst around 1 pm in Dharali — bazaar, hotels, Kalp Kedar temple destroyed;
many missing.

Incident 2 - Second flood at 3 pm downstream of Harshil.

Incident 3 - 3 - 30 pm flood submerging Harshil helipad.

Rescue by Army, NDRF, SDRF, ITBP.

Environmental Reasons (150-180 words)

Geological factors - Steep slopes, deodar forest cover, cirques with hanging glaciers, avalanche-prone
streams.

Climatic factors - Global warming causing snowmelt, intense monsoon rains.

Anthropogenic drivers -

Road widening, cutting of 6,000 deodars despite Eco-Sensitive Zone notification (BESZ).

Construction in avalanche and flood-prone zones.

Ignoring High-Powered Committee (HPC) warnings.

Climate change trend - Himalayan region warming faster than plains, increasing frequency of extreme
weather.

4. Administrative Negligence & Policy Failures (100-120 words)
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Lax enforcement of BESZ norms.

Ignoring HPC's alternative elevated highway proposal.

No carrying capacity studies before tourism and infrastructure expansion.
Continued approval of hydropower projects in para-glacial regions.

Lack of relocation policies for vulnerable settlements.

.Lessons from the Disaster (60-80 words)

Kedarnath (2013), Joshimath subsidence (2023), and Teesta GLOF (2023) show repeated pattern of ig-
nored scientific warnings.

Disaster management is reactive, not preventive.
Economic growth without ecological respect undermines long-term development.

6. Suggestions [ Way Forward (150-180 words)
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Strict enforcement of Eco-Sensitive Zone rules.

Ban construction and road widening beyond safe slope gradient limits.

Relocate settlements from avalanche and flash flood zones.

Conduct carrying capacity assessments for Himalayan towns.

Integrate IMD’s extreme weather forecasting with local disaster response drills.

Adopt nature-based solutions - restore forests; stabilise slopes, protect river floodplains.
Strengthen community disaster preparedness.

Link climate adaptation plans to state development policies.

7. COncIusmn (40-50 words)

1.

2.
3.

Quote - “Recognising and respecting nature’s boundaries is our safest route to survival.”
Emphasise that Himalayas are both India’s ecological shield and a climate hotspot.
Call for a shift from reckless development to resilient, sustainable growth.



