
 
 

 

North Cascade Glacier Climate Project: Since 1984 

 

Glaciers act as natural reservoirs storing water in a frozen state instead of behind a dam.  Glaciers modify streamflow releasing the most runoff 

during the warmest, driest periods, summer, when all other sources of water are at a minimum.  Annual glacier runoff is highest in warm, dry 

summers and lowest during wet, cool summers.  The amount of glacier runoff is the product of surface area and ablation rate.   The glacier retreat and 

loss of glacier runoff has been quite pronounced in the Skykomish River Basin.  This fact sheet examines the specific changes in glaciers and glacier 

runoff, further details can be provided.  

Glacier retreat and changes in summer runoff have been pronounced in the Skykomish River Basin, North Cascades, Washington from 1950-2009.   

An analysis comparing USGS streamflow records for the 1950-1985 to the 1985-2009 period indicates that during the recent period the Skykomish 

River summer streamflow (July-September) has declined 26% in the watershed, spring runoff (April-June) has declined 6%, while winter runoff  

(November-March) has increased 10% (Figure 1).  The minimum mean monthly August discharge from 1928-2010 occurred in 2003 and 2005 when 

streamflow was 15.1 m
3
s

-1
 and 15.2 m

3
s

-1
 respectively. From 1929-1985 streamflow was less than 14 m

3
s

-1
 during the glacier melt season on a single 

day in 1951.  From 1986-2007 there were, 217 days with discharge below 14 m
3
s

-1
 with nine periods lasting for 10 consecutive days (Figure 2).  In 

the Skykomish River watershed from 1958-2009 glacier area declined from 3.8 km
2 
to 2.1 km

2
.  Columbia, Foss, Hinman and Lynch Glacier, the 

primary glaciers in the basin, declined in area by 10%, 60%, 90% and 35% respectively since 1958. Annual mass balance measurements completed 

from 1984-2009 on Columbia, Foss and Lynch Glacier indicate a mass loss of 13.1 m w.e.  Despite 15% higher ablation rates during the 1985-2009 

period, the 45% reduction in glacier area led to a 38% reduction glacier runoff between 1958 and 2009.  The 38% reduction in glacier runoff did not 

lead to a significant decline in the percentage summer runoff contributed by glaciers under average conditions; the contribution has remained in the 

range of 1-3% from July-September. The glacier runoff decline impacted river discharge only during low flow periods in August and September.   In 

August, 2003 and 2005 glacier ablation contributed 1.5-1.6 m
3
s

-1
 to total discharge, or 10-11% of August discharge.  While declining glacier area in 

the region has and will lead to reduced glacier runoff and reduced late summer streamflow, it has limited impact on the Skykomish River except 

during periods of critically low flow, below 14 m
3
s

-1
 when glaciers currently contribute more than 10% of the streamflow.  

 

Figure 1. Streamflow at the USGS gaging station on the Skykomish River at Gold Bar.  Most notable is the consistently lower summer streamflow 

since 1976, despite an increase in annual precipitation during this interval.  

Winter = 7.333x + 4117.4 

Spring = -17.782x + 6432.1 

Summer = -22.19x + 2782.8 
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Figure 2:  Low flow days during the summer since 1946. 

In Figure 3 the change in flow flow for the Gold Bar station for three time periods and the same time period for Gold Bar and South Fork. Note the 

ratio of South Fork to Gold Bar is consistently around 0.60.  This would suggest the same would be close to true for the south fork for the recent 

periods.  The most notable change is the substantial decrease in mean summer flows.   

 

 

Figure 3.  Comparison of streamflow in the Skykomish River at Gold Bar and in the South Fork Skykomish for the 1946-1982 period, and then for 

Gold Bar to more recent periods of 1985-2006 and 1985-2009.  The hydrograph still has two peaks, a rain dominated peak in November-December 

and snow melt peak in April-July.  The former is supplanting the latter as the major streamflow peak. 

Lynch Glacier is on the north side of Mount Daniels, the highest point in the Skykomish Watershed and drains into the South Fork Skykomish 

River.  In USGS maps of the region the glacier flows down the mountain ending in basin, with a modest fringe of water showing, this configuration 

is evident in the 1960 image below.  This lake, usually referred to as Pea Soup Lake, expanded rapidly between 1978 and 1983, as the portion of the 

glacier occupying this basin disintegrated, by 1988 the lake is fully open water.  Lynch Glacier retreated 390 m from 1950-1979, almost all of it 

occurring in a rapid breakup of the the glacier in Pea Soup Lake.  From 1979-2009 the glacier has retreated 132 m from the lake shore.  Annual mass 

balance measurements indicate the loss of 13 meters of ice thickness on average.    More importantly in 2003 on the  upper west section of the glacier 

section,  a bedrock ridge and scattered outcrops were exposed.  The features have continued to expand, indicative of thinning of the glacier in its 

accumulation zone, note the rock outcrop on the upper right portion of the glacier in 2007 in the right image.  This is an indicator of a glacier that 

cannot survive current climate.  Lynch Glacier has lost 35% of its area since 1958.  As Pea Soup Lake has matured, it has turned from pea green to 

turquoise in color.  
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Figure 4:  Lynch Glacier from left to right in 1960 (Austin Post), 1988 and 2007. 

Hinman Glacier is on the west side of Mount Hinman drains into the South Fork Skykomish River.  This was the largest glacier in the North 

Cascades south of Glacier Peak 50 years ago. Today it is nearly gone. Hinman Lake, unofficial name, has taken the place of the lower portion of the 

former glacier, which still has a couple of separated relict ice masses. In the USGS map based on 1958 photographs the glacier extends from the top 

of Mount Hinman at 2300 meters to the bottom of the valley at 1525 meters (below left). The next image is of Hinman Glacier from the west in 1988, 

the Hinman Glacier is now a group of four separated ice masses, three are significant in size still.. Lastly is a 2009 view from the far end, north end 

of Lake Hinman up the valley and mountain side that was covered by the Hinman Glacier, now 90% gone compared to 1958. The new lake is one 

kilometer long.  This is no longer a glacier and is just a few relict pieces of ice as viewed from the 1958 terminus location in 2009, the largest has an 

area of 0.05 square kilometers. 

 

 

 

Figure 5.  At left outline of Hinman Glacier on the 1965 USGS topographic map based on 1958 aerial photographs, in the middle the glacier in 1988 

and at right a view from the new Hinman Lake in 2009 at the 1958 terminus location(Tom Davneport). 

Foss Glacier is on the Northeast side of Mount Hinman and drains into the South Fork Skykomish River. As recently as 1984 this glacier covered the 

majority of this mountain face.  Today the glacier is rapidly thinning, separating into smaller parts and retreating. Foss Glacier had by the middle of 

August lost all of its snowcover in 1992, 1993, 1994, 1998, 2003, 2005, and 2009.  This has led to thinning of the upper reaches of the glacier.  

Thinning of the upper reaches of a glacier is an indicator of a glacier that cannot survive current climate. The lower section detached from the upper 

section in 2003 and melted away in 2009. Below left is Foss Glacier in 1988, in the middle in 2005 with the 1988 outline, and in 2009.  In the latter 

two images the snowpack is essentially gone from this dying glacier. Annual balance measurements indicate a loss of over 15 meters of average ice 

thickness, which for a glacier that averaged 30-40 m in thickness represents 40-50% of the volume of the glacier lost between 1984 and 2009.  The 

reduction in glacier extent has been 40% between 1984 and 2009 and 60% between 1958 and 2009.  

 

 

 

Figure 65. Foss Glacier at left in 1988, in the middle in 2005 and at right in 2009 taken from the west ridge of the Lynch Glacier. 

 

 


