
Warmer Temperatures are Melting Montana’s 
Glaciers and Permanent Snowfields

Montana’s glaciers are melting. Boulder Glacier in Glacier National Park vanished over the course of just 56 years, between  
1932 (left) and 1988 (right).  http://www.nrmsc.usgs.gov/repeatphoto/boulder-ic.htm

In 1850, Glacier National Park had an estimated 150 glaciers covering over 60 square miles. Today, only 
25 glaciers covering less than 9 square miles are left, and researchers expect these to disappear completely 
between 2020 and 2030. These changes are believed to be the result of slowly rising temperatures during the 
last century, especially during the winter and spring.

Between 1950 and 1997, annual snowpack levels 
across the Rocky Mountains decreased by15-30%  
(see map). This change is believed to be the result of 
an increase of 2.00 – 3.40 F in air temperatures during 
the same period, which has caused precipitation in the 
winter to arrive more and more often as rain instead 
of snow. At the same time that snowpack has been 
decreasing, warmer temperatures in the winter and 
spring have meant peak snowmelt occurs 1-3 weeks 
earlier each spring than it used to out West.
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Red circles mark those places where peak winter 
snowpacks decreased from the 1950’s onwards,  
while blue circles mark those places where peak 
snowpacks increased during the same time period.  
Map and analyses by the Climate Impacts Group at 
the University of Washington in Washington state  
(http://cses.washington.edu/cig). 
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News from 
the Field
Greg Pederson, an ecologist with the 
United States Geological Survey, 
studies historic and current changes 
in the West’s glaciers and water 
resources by looking at the effects of 
climate.  After a decade of work on 
the ground – much of it in Glacier 
National Park - he has published 
nearly 20 scientific articles and spent 
countless hours in the field.  We 
caught up with him in Bozeman…

How are Montana’s water 
resources changing?
Greg: As average temperatures 
rise, water resources in the West 
are shifting to lower base-flows 
during the summer because our 
mountain snowpacks are melting 
out earlier in the year. These 
changes may have implications for 
our society and the environment 
– from forest fires to trout fisheries 
to the availability of water for 
agriculture and urban areas.

Small Changes to Watersheds Cause 
Big Changes for Montana
We all know water is important 
for Montana, but did you know 
most of it arrives as snow in the 
mountains each winter, creating a 
“frozen water reservoir”? During 
the spring and summer months, 
mountain snowpacks melt off 
slowly and provide 60- 75% of 

the water for our region each year. 
This is a critical source of water 
for a state that is often bone-dry 
during the summer.

Small changes to this “frozen 
water reservoir” over the past 
several decades are causing some 
major changes, however.  Less 

water is now available to fill our 
streams and reservoirs and to 
keep our fields green. Our forests 
are getting drier, and there is less 
clear, cold water for our native 
fish and wildlife. This is a very 
important issue for all Montanans 
to learn about. 



For more information:

Anne Carlson 
Climate Associate 

The Wilderness Society 
Northern Rockies Region 
503 W. Mendenhall
Bozeman, MT 59715 
406-586-1600 x101 
Anne_Carlson@tws.org 

Too Hot to Fish

Waterflow in Montana’s  
Streams and Rivers is Declining 
Between 1950 and 2008, 
streamflows at three-quarters of 
U.S. Geological Survey stream 
gauge sites (153 in total) across 
Montana, Idaho, and Wyoming 
decreased significantly. In 
northwestern Montana during 
the same time period, waterflows 
declined in all “pristine” streams 
(that is, streams in which people 
were not removing water for 
irrigation upstream from the 
gauge). These untouched 
streams lost, on average, 31% of 
streamflow in just 58 years.
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Each of these graphs shows average streamflow for each year as one dot. The line 
through the dots shows the trend in streamflows over time. In both cases, streamflows 
between 1950 and 2008 declined.

Between 2000 and 2007, high water temperatures and low water 
levels led Montana Fish, Wildlife & Parks to close the Big Hole 
River in southwestern Montana to fishermen repeatedly during the 
summer. Each time, a reduced winter snowpack in the Beaverhead, 
Pioneer, and Anaconda Mountains, combined with warmer-than-
usual temperatures that year led to dangerously warm conditions for 
trout and grayling living in the river. Local fishermen worry that if 
temperatures keep rising in the future, their favorite fisheries and our 
way of life here in Montana could be threatened.
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Summary 
 Montana has become warmer 

and drier in the last sixty years.

 Melting glaciers, reduced 
snowpack levels, more rain 
(instead of snow) during the 
winter because of more above-
freezing temperatures during 
the winter, and earlier peak 
snowmelt dates each spring 
have led to reduced supplies of 
water across the state during 
late summer and early autumn 
in recent decades. 

 Once Glacier National Park’s 
remaining glaciers disappear 
completely, overall streamflow 
levels and water supplies 
are expected to decline 
downstream, creating more 
unpredictable environments 
for aquatic species and human 
populations alike.

 Altogether, continuing changes 
in Montana’s climate are 
expected to have profound 
consequences for water use in 
a region already struggling to 
find enough clean, cold water 
for both human communities 
and endangered fish and 
wildlife species.

Joe Gutkoski has been fishing the rivers 
and streams of southwest Montana 
since the early 1960’s.  Originally from 
Pennsylvania, this 84-year-old World 
War II veteran has never met a fish he 
didn’t like, and he’s still out there in all 

seasons trying to uncover their secrets.  His life-long hobby has given 
him plenty of enjoyment over the years, although that is starting 
to change now as he increasingly finds himself worrying about the 
future of fisheries in Montana.  According to Joe, things have really 
changed in the past 30 years. The twin threats of hotter and drier 
weather, compounded by agricultural irrigators pulling out more and 
more water each year, have meant that the rivers and fish in southwest 
Montana are suffering.   

Joe says much of the problem stems from recent changes in the climate, 
which he has observed from decades of being outdoors - whether 
fishing local streams, or climbing the Gallatin Range south of Bozeman. 

“We used to get blizzards that would come through here in Bozeman 
that would just knock your eye out,” he said.  “Today it’s drier, we don’t 
have the snowpacks that we used to, and the summers are warmer.” 

Joe says a changing climate means that there is less water to go around 
for everybody.  He says you really start to notice it when irrigators are 
pumping off rivers in the hottest months of July and August to keep 
their fields green.  When that happens, and the river gets too low and 
temperatures get too hot, Joe has seen how the fish really suffer. As a 
lifelong fisherman, he’s committed to tackling these issues to help save 
his favorite places in Montana.

Two more glaciers in 
Glacier National Park 
just disappeared. How do 
watersheds change after 
a glacier melts away?
Greg: Simply put, it depends on 
many factors, but the sizes of both 
the glacier and the watershed 
are extremely important. For 
example, in small watersheds or 
high-elevation catchments, even 
if the amount of water coming 
from a glacier is relatively small, it 
helps to cool streams and sustain 
streamflows during our warm and 
dry summers. For these reasons, 
glaciers are critical for streams 
and the fish living in them. At this 
point, we don’t fully understand 
all of the processes that affect a 
single watershed, or watersheds of 
different sizes, but we’re effectively 
running that experiment right now 
with so many glaciers disappearing. 

Why is the study of 
climate important?
Greg: Climate sets the stage for 
everything we do: it determines 
the success or failure of crops, what 
types of forest we have here in the 
West, and, most obviously, whether 
or not we have events like floods or 
forest fires. If we don’t understand 
climate, we can’t grow the right 
crops or keep our forests intact. 

Prospect Creek, MT Many Glacier Creek, MT
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Eyewitness to  
Climate Change

Joe Gutkoski
local angler 


