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Abstract: The Himalayan region is experiencing rapid
environmental changes due to climate variability, glacier
retreat, extreme rainfall and increasing infrastructure
development. These changes, combined with the region’s
active geological and geomorphological processes, are
creating complex and unpredictable natural hazards.
Although earthquakes, landslides, floods and glacial hazards
are considered during infrastructure planning and design,
recent disasters have shown that actual events may differ
significantly from anticipated hazards. The August 2026
Rasuwa disaster in Nepal, involving an ice-rock avalanche
entering the Lhende Khola and affecting the Bhote Koshi-
Trishuli river system, highlights how localized high-altitude
slope failures can develop into severe downstream disasters.
Such events demonstrate the importance of understanding
cascading hazards, where multiple geological, climatic and
hydrological processes interact. Conventional hazard
assessments based on historical records and return periods
may not fully account for these emerging risks. This paper
examines unforeseen and cascading disasters in the
Himalayan region and their implications for infrastructure
safety and disaster risk management. It emphasizes the need
for improved geological investigations, remote sensing, LiDAR
monitoring, continuous environmental observations and
scenario-based hazard assessments. Understanding
potential interactions between natural processes is essential
for strengthening infrastructure resilience, improving early-
warning systems and reducing disaster risks across the
Himalayan region.
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The Himalayan region is highly vulnerable to natural
disasters because of its active geology, steep slopes
and changing climatic conditions. Hazards such as
earthquakes, landslides, floods, rockfalls and glacial
lake outburst floods (GLOFs) have frequently affected
infrastructure and communities. In recentyears, glacier
retreat, extreme rainfall and increasing infrastructure
development have introduced additional challenges to
disaster risk management.

Although these hazards are considered during
infrastructure planning and design, recent disasters
have shown that actual events may occur differently
from what was originally expected. In some cases, one
natural event can trigger another, resulting in a much
larger disaster. These are known as cascading hazards.
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Understanding such events is important for improving
infrastructure safety and reducing disaster risks in the
Himalayan region.

Emerging hazards refer to risks that are newly
developing or becoming more significant due to
environmental and geological changes. Cascading
hazards occur when one event triggers another, creating
a chain of interconnected disasters. For example, a
landslide can block a river and form a temporary lake,
which may suddenly burst and cause downstream
flooding. Similarly, an ice-rock avalanche can enter a
river channel and generate destructive debris flows.

These hazards are particularly dangerous in the
Himalaya because of the steep terrain, narrow river
valleys and limited response time. Climate change,
glacier retreat and extreme rainfall may further
influence the frequency and characteristics of such
events. As aresult, disaster assessments must consider
not only individual hazards but also the possibility of
multiple natural processes interacting.

The August 2026 Rasuwa disaster in Nepal provides an
important example of cascading hazards in the
Himalayan region. Preliminary descriptions indicate
that an ice-rock avalanche entered the Lhende Khola,
triggering a rapid movement of water, sediment and
debris that affected downstream areas along the Bhote
Koshi-Trishuli river system.

Unlike a conventional glacial lake outburst flood, the
event appears to have involved the combined
movement of rock, ice, water and debris originating
from a high-altitude slope failure. This incident
demonstrates how a localized event in a mountainous
area can rapidly transform into a major downstream
disaster. It also highlights the limitations of
infrastructure design when unexpected combinations of
natural processes are not adequately considered.

Infrastructure in the Himalayan region, including
hydropower projects, roads, bridges, tunnels and
settlements, is often constructed in areas exposed to
multiple natural hazards. Conventional engineering



design generally considers historical disaster records,
geological conditions and estimated return periods.
However, these approaches may not fully represent
emerging and cascading hazards, particularly under
changing climatic conditions.

Therefore, infrastructure planning should include a
broader understanding of potential geological,
hydrological and climatic interactions. Identifying
possible hazard sources and assessing how events may
develop and travel downstream can help engineers
design safer and more resilient infrastructure.

Reducing the impacts of unforeseen disasters requires
improved hazard identification, continuous monitoring
and effective early-warning systems. Technologies such
as satellite remote sensing and LiDAR can help identify
unstable slopes, glacier changes and potentially
hazardous areas. Continuous monitoring of rainfall,
river discharge and high-altitude conditions can also
provide valuable information for detecting developing
hazards.

Additionally, scenario-based risk assessments
should consider situations where multiple events occur
together or one event triggers another. Combining
engineering investigations with modern monitoring
technologies and community-based preparedness can
improve disaster response and reduce potential
damage.

The Himalayan region faces increasing challenges from
emerging and cascading natural hazards due to its
active geological environment, changing climatic
conditions and expanding infrastructure development.
The August 2026 Rasuwa disaster highlights how an
unexpected combination of natural processes can
develop into a major downstream hazard.
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Traditional hazard assessments remain important,
but they should be supported by improved monitoring,
geological investigations and scenario-based risk
assessments. Infrastructure design should consider not
only disasters that have occurred in the past but also
those that may arise from the interaction of geological,
climatic and hydrological processes. A better
understanding of these hazards is essential for
strengthening infrastructure resilience, improving
disaster preparedness and protecting communities
across the Himalayan region.



