V\e are Interconnected, we are resilient
AS alr temperatures warm
forests change, fires increase
glaciers retreat, snowpack diminishes
sediment Increases
rvers change, salmon responad
base sea level rises
estuaries and oceans change
forces combine, increasing flood risk

VWe are Interconnected, we are resilient



In partnership with Skagit Climate Science Consortium,
Skagit Land Trust, Skagit Watershed Council, and Swinomish
Indian Tribal Community, MoNA welcomes you to explore and
experience climate change and its impacts on Northwest
coastal communities through Surge, a week-long exhibition

of art, science, and information.

Surge is a collection among scientists, educators, and artists
to link changes and impacts such as rising sea levels and
changing river flows with how these atfect people and the
ecosystem we live In and depend upon. This year's exhibit I1s
fundamentally about interconnectedness. The exhibits involve
forests and forest ecosystems, magnitude and movement of
freshwater and sediment, coastal and estuarine areas, and
INvite curiosity about the interconnectedness ot the physical
(storm surge, sea level rise, flooding, salt) and living (plants,
animals, human) worlds. Surge offers the opportunity for that
curiosity to result in greater awareness that can lead to

community efforts to inspire change.
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AS winter temperatures get warmer,
the winter freezing level in the Skagit
nas risen (the elevation where the

temperature 1s cold enough for most

orecipitation to fall as snow, not rain).

The winter ot 2014-2015 had an
average winter tfreezing level of
6,000 feet. That's 1,400 teet above
the 1948-2015 average elevation ana
400 feet higher than i1t had ever been

since records began in 1948.




Skagit Air Temperature Warms
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Wildfires in the Skagit River Basin have historically
been uncommon and relatively small. In a warmer
climate, the number and size ot forest fires are
expected to Increase, with the biggest effects
observed In extreme drought years. \West-side fires
that occurred In the record drought year of 2015

orovided a preview of a future with smokier skies.

The Goodell Fire burned over 7000 acres near
Newhalem in August 2015. Ignited by lightning,
this fire crossed the North Cascades Highway,
causing the temporary shutdown of Seattle City
Light hydroelectric facilities and evacuation of the

town of Diablo.







From 1959 to 2009, the Skagit
lost about 12.3 square miles
ot glacial ice, representing a
19% loss Iin area and 800

pbilllon gallons ot water.

The loss of water Is equivalent
to about 100 years ot Skagit
County water supply at the

current rate of consumption.




Rising Winter Freezing Levels
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When precipitation falls as snow, it is stored as ice
and snow that slowly melts, providing water to the

SNOW Skagit River throughout the year, including late
STORES WATER summer and drought periods.
ON LAND o FREEZING
¥y N L . LEVEL
RAINWATER When precipitation falls as rain, water enters the
FLOWS INTO Skagit River during fall and winter, contributing to
RIVER

flood risk. As freezing levels rise, the land area
contributing to flooding Increases.
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Since the late 1880s, an estimated 90 million
cubic meters of sediment has accumulated
In Skagit Bay. This 1s enough to bury the |-b
corridor between Canada and Oregon 15 feet

deep or cover a tootball tield 10 miles high.

The sediment has filled in the deeper parts
of Skagit Bay an average of 49 feet and up
to 90 tfeet In some places, and represents a
tentold increase In the rate ot sedimentation

that occurred prior to constructing levees.




Since 197/b, an average of 3 to b feet of
sediment has accumulated across most of
the 30 reaches studied along the Skagit River
between Sedro-\Woolley and Fir Island. Up to
10 feet has accumulated in a tew areas

particularly near Mount Vernon.

This build-up of sediment in the river reduces
the ability of the river channel to carry water

(conveyance capacity) during a high flow and
iIncreases the possibility that floods wil

overtop the levees and cause tlooding.




Flow of Sediment

Sediment is the sand,
mud, and pebbles that
were once solid rock.
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I SOURCE: Sediment flows In
\j’ Erosion from slopes and tributary streams ana
N TRANSPORT:  Migrating river channels river channels of the
\v\ Rivers move generate a lot of sediment Skagit, from the Cgscade
SINK- sediment downstream Mountains to Skagit Bay

. . . and Puget Sound.
Sediment is deposited across

natural river deltas and floodplains

SKAGIT CLIMATE SCIENCE
CONSORTIUM
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Skagit Salmon and Their Relatives:

Pink salmon

Sockeye salmon

Steelhead/
Rainbow trout

Mountain
Whitefish

REFERENCES FOR FISH ILLUSTRATIONS: Pink, Chum, Sockeye, and Cutthroat: US fish and Wildlife Service;
Chinook, Coho, Steelhead, Bull trout: National Oceanic and Atmospheric Association; Mountain whitefish: bigtrout.com

All Are Vulnerable to Climate Change

Species have different life
histories: they live in different
habitats at different stages in
their life (top right), and have
differing life expectancy.
Salmon spawn and then die,
while trout and whitefish may
spawn multiple times.

Because of their life history
variation, salmon are vulnerable
to climate change in different
ways. Climate impacts are
colored by life stage (top right
color scale). Climate impacts
for each species follow a
different color scale (right).

These results are based on
what climate impacts are
expected by 2050, and
vulnerabillities will increase
if climate impacts worsen.
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The same
species may

than one
life history.

Salmon die after they spawn.

Vulnerability
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Species are vulnerable to climate
impacts only in habitats they use.




12 Inches of sea level rise
turns a 100-year storm
iINnto a 10-year storm event

24 Inches of sea level rise
turns a 100-year storm

INto an annual event

This range ot sea level

iIncrease IS projected tor
Puget Sound by 2100




Rising Sea Levels & Storm Surge
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Rising Sea Levels,
Groundwater & Storm Surge
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Climate Change:
Combining Forces

Warming Rising Winter Shrinking Heavier
Temperatures  Freezing Levels Glaciers Rain Events
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Adaptation:

Responding to shifts assoclated with
climate variability and climate change
by forming and taking deliberate

actions leading to:
— A reduction In harm or risk, or

— The realization of benefits for

people or ecosystems

Reslliency:
The ability to recover readily from

adversity; buoyancy
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