Mountain Glaciers: Vanishing
Sources of Water and Life
Mountain glaciers are among the most visible and emblematic indicators of climate change.
Worldwide, glaciers are losing mass at unprecedented rates – a process that has accelerated in
recent decades, with record losses in the 21st century. As an effect of widespread glacier
shrinkage, the high mountains of the world are currently experiencing a historically unparalleled,
large-scale environmental transformation, with profound and far-reaching impacts for
landscapes, ecosystems, and people.
Glaciers provide important ecosystem services. In the tropical Andes, for instance, glacier
meltwater offers critical support to sensitive ecosystems such as high-mountain wetlands.
Ongoing glacier retreat therefore gives rise to ecosystem changes, and the eventual
disappearance of glaciers in future will ultimately disrupt these ecosystems and their service
functions. Glacier retreat also impacts water provision for people and economies downstream.
Central Asia, several regions in South Asia, and the tropical Andes are global hotspots in this
regard; small-scale and large-scale agriculture, hydropower production, rural communities,
and urban centers crucially depend upon glacier meltwater during the annual dry season.
Moreover, for many people – and indigenous people in particular – the continuous retreat of
glaciers represents a significant cultural loss because they maintain a close relationship to
mountains and glaciers as a part of their lives.
Continuous glacier retreat also leads to extreme events and new and evolving disaster risks for
downstream populations and vulnerable transport and energy infrastructure, such as massive
glacier lake outburst floods or enhanced sediment flux. Countries and people are facing evolving
and insufficiently recognized challenges and risks that urgently require adaptation solutions.
New studies now demonstrate that the difference in impact between low and high greenhouse
gas emission pathways on 21st century glacier retreat and its related effects is enormous. In the
Andes, as one example of an important region affected by glacier retreat, low-emission
pathways could safeguard 50 percent of present glacier areas. High-emission pathways,
meanwhile, would result in an almost complete disappearance of glaciers by the end of this
century – with dramatic consequences. The glaciated mountains of the world are therefore not
only icons of climate change, but are also tangibly showcasing the tremendous importance of
both climate change mitigation and adaptation efforts.

Sustainable Mountain Development for Global Change (SMD4GC)
The objective of SMD4GC is to contribute to sustainable development in mountain regions and to increase the resilience of vulnerable
mountain people who are increasingly exposed to the impacts of global change. The programme works through partner organizations
in the Andes, Africa, the Hindu Kush Himalaya, Central Asia, and Switzerland. Funded by the Swiss Agency for Development and
Cooperation (SDC), the programme was initiated in 2014 and draws on Switzerland’s long tradition of supporting sustainable
development in mountains.
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Under low emission pathways up to 50% of current glacier ice
will remain in some regions. High emission pathways will lead to
large-scale deglaciation.
As glaciers disappear, sensitive and unique ecosystems are being
degraded as a result of the loss of critical water sources.
Glaciers have important spiritual meaning for many mountain
communities. The disappearance of glaciers implies a substantial
loss of cultural ecosystem services and impacts mountain
people’s lives and livelihoods.
A decline in water resources due to melting glaciers is expected
to result in greater competition for water.
Melting glaciers and thawing permafrost create new hazards
and increase the risk of disaster losses.
Adaptation to changing water and risk realities in glaciated
mountain basins is key for sustainable development and the
avoidance of conflict over scarce resources, both within and
across territorial boundaries.
The disappearance of glaciers results in the irreversible loss of
unique archives of human, environmental, and climate history.
Unprecedented rapid glacier retreat is modifying landscapes
and giving rise to new lakes and ecosystems. Adaptation actions
are needed to capture opportunities and reduce risks.
Across many regions of the world, livelihoods and the economy
strongly depend on glacier water resources.
Tropical mountain wetlands can store a mean amount of 1,200
tons of carbon per hectare. However, loss of glaciers and
access to vital water from glacier-fed streams degrades these
ecosystems - potentially transforming them from carbon sinks
to carbon sources.

