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1: Introduction

3: Mapping High Risk Glacial Lakes Hazards On Himalayan Expedition Routes 4: Lessons for Expedition Medics

Glacial lakes are formed when meltwater from a glacier is We designed an interactive proof-of-concept beta map tool to identify at risk hiking routes in the Nepali Himalayas. Pre-trip:

contained behind a natural dam- either a moraine (pile of This area was selected in response to the recent Langtang disaster (Box 2) and as the locale with highest density of potentially + Awareness of glacial-related flooding risk.

rock and sediment deposited by a glacier) or glacier ice itself.  dangerous glacial lakes and concurrent high expedition tourism in the area. * Route selection: use of mapping features (such PoC tool

These structures and the surrounding glacier can be developed here) to identify risks.

unstable, resulting in sudden releases of water that present Methods: « Equipment: basic trauma adjuncts, hypothermia wraps,

as flash floods concentrated in downstream valleys. Route identification: buoyancy aid, pocket mask/BVM, oximeter, low

This can occur via several mechanisms, including glacial- 10 most popular Himalayan trekking routes identified from ©AllTrails database, comprising ~1000km of hiking area (with overlap). temperature thermometers.

lake outburst floods (GLOFs) and ice-rock glacial collapses. These were then plotted on native interactive mapping software (©Mapbox ©OpenStreetMap) using GPX files.

Whilst timing of triggers of flooding events are Risk stratification En route:

unpredictable, glacial lakes share common geological risk High risk glacial lakes were identified in the UN Development Programme report [1] according to lake, glacier and dam geological + Identification of flood precursors (note: no predictable

factors that can predict local flooding hazard levels [1]. criteria; graded risk I-1II (n=47). relationship with upstream rainfall as in classical flash
Figure 1: Example diagramof ~ Coordinates were extracted and plotted on map (n=1 excluded as outside geographic range). floods).
GLOF mechanisms: glacial Routes stratified according to risk according to glacial lake risk criteria, proximity to high-risk lake and topography of floodpath: + Communication: satellite phones to maintain comms if
calving, displacement seiche + LOW: route encounters no risk lakes or only grade I risk lakes telecom infrastructure is destroyed, but use of mobiles
:ﬁ}fl’)g’mmeﬂce thm + MEDIUM: route intersects with the floodpath of at >1 grade II risk lake with local SIM cards to receive local emergency hazard
Adapted from [2] » HIGH: route intersects with floodpath of at >2 grade II risk lakes or any grade III lakes alerts.

» Identify primary evacuation routes to high ground while

traversing valleys.
» Plan secondary evacuation routes that do not rely of
vulnerable bridge infrastructure where possible.

Global warming increases this risk via:
-Increased glacial and permafrost melting.
-Increased glacial lake volumes.
- Destabilisation of ice in dam and overlying glacier.
As a result, incidence of glacier-related flooding may be
increasing [3].
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2: Case Study - Langtang 2026
26 August 2026; Langtang National Park
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Field triage priorities
Mass casualty triage adapted for destroyed infrastructure,
low resource setting:
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