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Kautz Creek floods main road in 2008 and 2006.

Mount Rainier National Park
Climate Change Workshop
3-2-11
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Overview of Presentation
1. Flood of 2006

« Why we care
2. Climate change and
Rainier’s glaciers
3. Consequences to glacier
rivers: geomorphology,
floods and sediment
»  Debris flows
«  Case studies
4. Regional implications
«  Outside of park ke ' AN
5. Emerging Hazards D
e The bad news...

A Sluice Sleuths Production ©



Mount Rainier National Park
The Great Flood of November 2006
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Park rivers responded immediately,
with record flows
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The Usual Road Failures...
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Stream capture by road (parallel to river).

Carbon River Road

*Roads have much lower
roughness than surrounding
forests.

*They become preferential
flow paths.



Mount Rainier National Park
November 2006 Flood Damage
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Over half the campground more than 5 acres of Iand in aII was washed away The
only winter road into the park was destroved.



Mount Rainier National Park
November 2006 Flood Damage
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Aerial surveys showed that the creek had changed course more than a mile upstream from the road bridge.
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Kautz Creek flooded main road after avulsion
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*Park closed for over 6 months;
*Over $36 million dollars damage;
Park still not fully recovered...



Mount Rainier National Park E &
The Great Flood of November 2006 ' ENTRIX
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Thé riverbed under the Tahoma Creek Brldge rose more than four feet durlng the flood
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Road Problem at White River
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Road Is up to 16 feet below river bed!
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Global Glacier Mass Balance (Volume Change)

Annual Volume Change, km®/yr &— Cumulative Volume Change, km®
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Evidence of glacier change (Dyurgerov 2002)
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Climate change

“Pacific Northwest
temperatures are
higher than anytime
in the last 1300 years”

Philip Mote,
Washington State
Climatologist (May, 2007)
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Enormous Amount of Glacier Ice: 1 cubic mile...
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Glacier that have disappeared in our time...

e Steven’s Glacier

 Pinnacle Glacier

« Van Trump Glaciers

« Pyramid Glacier

« Boundary Glacier

« Williwakus Glacier
 Paradise Glacier (Lower Lobe)
« Ohanapecosh Glacier?
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Glacler Ice Thicknesses

1) Nisqually glacier:
over 400 feet deep;
below the “Fan”;

2) Carbon glacier: 700+
feet mid-glacier;

2 Russell Glacier

3) Crater: ice 245 feet
thick.

Carbon Glacier
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Nisqually Surficial Survey
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3 profiles

Surveys started in 1931.
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Kinematic WWaves, 1n response to accumulation of snow.

_Glacier
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*Profiles , right, “bulge” by 10’s of meters, one after another.
» Wave travels about 4-5 times as fast as average speed of ice. At
*Terminus usually advances 15 years after accumulation. b Q




U pepanbeelidiigesdn Surface Altitude, Nisqually Glacier, 1931-2009:
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2100
2075
7p) 2050
H—
2 1850
(D]
=
=
O 1800
o
2 1650
=
<
00)
1550
1930 1940 1950 1960 1970 1980 1990 2000 2010
Year
Terminus Advances - --
1930 1940 1950 1960 1970 1980 1990 2000 2010

National Park Service Year Updated in May 2009 by Justin Ohlschlager



National Park Service
U.S. Department of the Interior

Pacific West Region - Mount Rainier National Park

“Muir Snowfield” ~44 acres in 7 years

Muir Snowfield Perennial Icefields 2002-2009 Have lost approximately 44 acresin 7 years
e e e R SRR :
This upper margin of the snowfield was not ‘\“?’QQ G amp Ulr B T CEONF A S H % SOt
mapped with a GPS. The 2002 extent was R

used in this map. The ice has receded PRl Legend

significartly, but is not included in this estimate.

Perennial Ice 2002 :’ 7_.' -'-::7‘ j X |

- Raock Island appeared in 2006, > :‘,:i.. - Perennlal ICe 2009 :
P2 Itis now 20 feet high, \ SRR S e AT

239 Acres in 2002
204 Acres in 2008
15% decrease in size.

Y ol Gatier










