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North Cascade Glaci€limate Project: Since 1984

Glaciers act as natural reservoirs storing water in a frozen state instead of behind a dans nt@difyestreamflow releasing the most runoff

during the warmest, drieperiods, summewyhen all other sources of water atea minimum Annual glacier runoff is highest in warm, dry

summers and lowest during wet, cool summ@ilse amount ofjlacierrunoff isthe product of surface area and ablation raféne North Cascade
Glacier Climate Project begamannual monitoring gpgram of North Cascade glaciers in 1984. Mass balance is observed annually on ten glacier:
The cumulative mass balance loss has bee3020o0f the entire glacier volume in 25 years. All 47 observed glatsmsretreated significantly

since 1984, five haveisappeared. North Cascade glacpmvided 800 million mof runoff each summer in the past, but today this contribution is
declining as glacier area available for melting declifibe glacier retreat and loss of glacier runoff has been quite pronounced in the Skykomish
River Basin. This fact sheet examines the specific charigagaciers and glacier runoff, further details can be provided.

In the Skykomish River watershed from 198809 glacier area has declined fror@ 8n®to 21 km?. Columbia, Foss, Hinman and Lynch Glacier
are the pmary glaciers in the basin. Their area has declined 10%, 8% and 35% respectively since 1958e glacier retreat has and is
exposing new alpine lake®\nnual mass balance measurements have been comiptetei98420090n Columbia, Foss and Lyn€iacier. They
have lost13.3 meters;14.2 meters andl1.7 meters respectively, this is an average of 14 meters of ice thickness. Ablation measurements are
completed on each glacier, each summer, and changes in glacier area are assessed attleas pyoary. Annual glacier runoff is the product of
annual ablation and glacier area. Despite 6% higher ablation values, the 46% reduction in glacier area has led toctigtOgpaedu runoff.

Annual ablation measurements indicate glacier rumasfdeclined 40%etween 1958 and 20080,000 n¥day. Examination of USGS streamflow
records indicate th&kykomish River summer streamflqduly-Septemberfrom 19502006 has declined586 in the watershedpring runoff
(April-June) has declined 15%hile winter runoff (NovembefMarch)has increasetll % due to incrasing winter rain and melt ever{ielto,
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Figure 1. Streamflow at the USGS gaging station on the Skykomish River at Gold Bar. Most notable is the consistentiyriosvestieamflow
since D76, despite an increase in annual precipitation during this interval.

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 gladiews down the mountain ending in basin, with a modest fringe of water shawisigonfiguration

is evident in the 1960 image belowhis lake, usually referred to as Pea Soup Lake, expanded rapidly between 1978 and 1983, as the portion of
glacieroccupying this basin disintegratday 1988the lake is fully open wateiLynch Glacier retreate®890 m from 19561979, almost all of it

occurring in a rapid breakup of the the glacier in Pea Soup L&oen 19792009 the glacier has retreated 132 m from the lakeesimnual mass
balance measuremernitslicate the loss of 13 meters of ice thickness on averdgere importantly in 200®nthe upperwestsection of thelacier
section, a bedrock ridgand scattered outcrops were exposed. The features have continued to iedpzaitve ofthinning of the glacier in its
accumulation zonenote the rock outcrop on the upper right portion of the glacier in 20@7e right image.This is an indicator of a glacier that
cannot survive current climaté.ynch Glacier has lost 35% of its area since 1988 Pea Soup Lake has matured, it has turned from pea green to
turquoise in color.
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Figure 2: LynchGlacier 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. ThiseWwasyest glacier in the North
Cascades south of Glacier Pé&dikyears agol oday itis nearly gone. Hinman Lake, unofficial name, has taken the place lofsMeeportionof the
former glacier, which still has a couple of separated relict ice mdsdbe. USGS map based on 1958 photographglduoeer extends from the top

of Mount Hinman a2300 meterso the bottom of the valley dt525 metergbelow 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 tieaf end, arth end

of Lake Hinman up the valley and mountain side that was covered by the Hinman Glacier, now 9@%srgrared to 1958 he new lakas one
kilometer long This is no longer a glacier and is just a few relict pieces adsogewed from the 1958 terminus location in 2a6@ largest has an
area of 0.05 square kilometers.
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Figure 3. At left outline of HinmaGlacier on the 1965 USGS topographic map based on 1958 aerial photographs, in the middle the glacier in 1¢
and at right a view from the new Hinman Lake in 260¢he 1958 terminus locatiffom Davneport)

Foss Glacieris on the Northeast side of Mount Hinmamddrains into the Sath Fork Skykomish RiverAs recently as 1984 this glacier covered the
majority of this mountain face. Today the glacier is rapidly thinning, separating into smaller parts and refiesgi@dacier lhby the middle of
August lost all of its snowcovém 1992, 1993, 1994, 1998, 2003, 2005, and 2009s s led to thinning of the upper reaches of the glacier.
Thinning of the upper reaches of a glacsean indicator of a glacier that cannot survive current clinfdte lower section detachéwm the uper
sectionin 20 and melted awaiyn 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 glaeiaual balance measurements indicate a loss ofldvereters of average ice
thickness, which for a glacier that averagee80m in thickness represents-80% of the volume of the glacier lost between 1984 and 2009. The
reduction in glacier extent has been 40% between 1984 anch8600D% between 19%Hd 2009

Figure 4. Foss Glacier at left in 1988, in the middle in 2005 and at right in 2009 taken from the west ridge of the kigrch Gla



