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Water Towers of the World
Glacier National Park is famous for its mountainous landscape and glacially carved terrain. What many people don’t realize is that
mountain glaciers provide more than just
scenery. Glaciers are an integral part of the
ecosystem, providing water to mountain and
downstream environments. In today's warming climate, these giant marvels of snow and
ice are rapidly disappearing.
Mountains have been called “water towers
of the world.” More than 50% of the world’s
fresh water supply comes from runoﬀ in
mountain environments. While much of the
runoﬀ from mountains comes from rain and
melting snow, alpine glaciers are an important
contributor to mountain streamﬂow. Globally,
glacial meltwater provides one-fourth of the
water in mountain streams.
By providing a dependable source of cool,
fresh water, glaciers are essential to the health
of aquatic and riparian ecosystems. They also
provide fresh drinking water for downstream
populations and dilute pollutants that are
generated mostly in lowland areas. As climate
warms and glaciers melt, these ecosystems are
losing an important source of fresh water.
Glacier National Park has already lost more
than 70% of its glaciers in the last century.
Today there are 27 of the 150 glaciers that
were recorded in 1850, the end of the period
called the Little Ice Age. At the present rate
of warming, scientists predict that all of the
glaciers in Glacier Park will be gone by the
year 2030. The demise of glaciers will aﬀect
both the amount and timing of mountain
streamﬂow.

Sperry Glacier, shown in the distance, provides meltwater for many lakes and streams, including Avalanche
Lake, visible in the cirque below the glacier.

Stream Regulators
Mountain streams in Glacier National Park
are fed by alpine glaciers and snowpack. In
summer, once it becomes warm enough to
melt the snowpack, a rush of water comes
down the mountains from glaciers to join the
streams and rivers. Then, for the rest of the
warm season, mountain streams are augmented by a constant ﬂow from melting glaciers.
When rain is sparse, as in the late summer
and during drought years, mountain glaciers
may be the only source of base ﬂow in some
mountain streams.
As climate warms, this pattern is changing.
With a warming climate, less winter precipitation falls as snow but more of it falls as
rain. Also, spring comes earlier. The longer
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warm season will allow even more snow and
ice to melt. Earlier, warmer summers mean
spring runoﬀ from mountains happens earlier in the year, and often in a bigger rush of
water downstream. In the Paciﬁc Northwest
region, spring runoﬀ is now happening up to
two weeks earlier than it used to. A concern
with global warming is the possibility of more
spring ﬂoods due to the pulses of rain combined with melting snow and ice.
As mountain glaciers melt and spring runoﬀ
happens earlier, there is less water later in the
season. For many small mountain streams,
melting glaciers provide the only source of
base ﬂow in late summer. With no glacial
meltwater to augment them, some streams
may become ephemeral, drying up late in the
season. This will have major consequences
for stream ecology.
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Resources for More Information
Glacier National Park staff:
Leigh Welling, Director, Crown of the Continent
Research Center
Dan Fagre, Ecologist, USGS Glacier Field Station
Documents and web sites:
USGS website: Ecological Signiﬁcance of Longterm Climate Changes in Montane Ecosystems,
and Global Climate Change
http://nrmsc.usgs.gov/research/climate_changes.
htm
The Global Water Cycle
http://www.usgcrp.gov/usgcrp/ProgramElements/
water.htm
Center for Research on Environment and Water
http://crew.iges.org/
Global Change and Mountain Regions
http://www.springer.com/west/home/
environment?SGWID=4-198-22-46205625detailsPage=ppmmedia%7Ctoc
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Many aquatic organisms are highly temperature
sensitive. Warmer water and reduced stream ﬂow
later in the year could have very detrimental consequences for these systems.

In addition to regulating stream ﬂow, glacial
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Glacier’s Management
Strategy
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the National Park System. Ultimately, the in-
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Vital Signs monitoring is part a national
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that information with conﬁdence.

Park employees monitor the health of aquatic environments.

Research Learning Centers increase the effectiveness and communication of research and science results in the national parks.

