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Sea Level Rise
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Relative sea level over the last 300 years
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What causes the sea level to change?

Terrestrial water storage,
extraction of groundwater,

building of reservoirs,
change% in runoff, and Surface and deep ocean

seepage into aquifers circulation changes, storm surges

Subsidence in river

delta region, As the ocean warms,
land movements, and the water expands

tectonic displacements
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Exchange of the water
stored on land by
glaciers and ice sheets
with ocean water




Vertical Land
Movement Rates
in Western
Washington
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- Uplift occurs on northern
outer coast and southern
outer coast near Columbia
River

» Subsidence occurs 1n
most of Puget Sound and
most of southern outer
coast
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Friday Harbor sea level trend

YEARLY MEAN SEA LEVEL
From 1935 to the STATION NO. 944-9880

present, water FRIDAY HARBOR, WA
level at the
Friday Harbor
gauge has been
rising at about the
global average.
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Lyles et al. (1988)



Seattle sea level trend

YEARLY MEAN SEA LEVEL
, STATION NO. 944-7130
From 1900 to SEATTLE, WA

the present,
water level at
the Seattle
gauge has been
rising at about
2X the global

average.
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Neah Bay sea level trend

YEARLY MEAN SEAR LEVEL
STATION NO. 944-3030

From 1935 to NEAH BAY, WA

the present, .
water level at 0.7-

the Neah Bay . w

gauge has
down. 05-
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been trending
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WOAAHOSCO-0PS
Preliminary & Minute Water Lewel (A1) wz Predictions Plot
2446454 Tacoma , WA
from 11/22/72001 - 11/22/2001
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Source: Canadian Climate Change Model




[.ocal Sea Level Rise Scenarios
Canning (1991)

Sea Level Rise Scenarios at
Selected Washington Locations

Tacoma
Seattle
Friday Hb

Neah Bay




Effects and Implications of Sea Level Rise

Inundation of low-lying coastal areas

Increased coastal flooding

Increased rates of coastal erosion

Loss of coastal wetlands

Changes in tidal prism and salinity of embayments
Rise in coastal water table

Changes/in stormwater/wastewater outfall
hydraulics



Degrees Fahrenheit
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Sea Surface Temperature at Race Rocks
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Sea Surface Temperature

From Snover et al. 2005

Degrees Celsius

Long-term warming trend
of 1.7°F (0.9°C) since
1921 and 1.8°F (1.0°C)
since 1950.

Since 1985 1 = 0.85°C
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Preliminary Temperature
Trends Offshore
(1998-present)

Depth (m)

Temperature Trends at KSBP01 (1998-2005)

Increase in Temperature per Year (deg C)
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Stratification Index

High ASigma-t = Strongly Stratified Water Column
Low ASigma-t = Weakly Stratified Water Column

KSBPO1 Stratification Index
(Delta sigma-t = max - min)
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Stratification Index

High ASigma-t = Strongly Stratified Water Column
Low ASigma-t = Weakly Stratified Water Column
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KSBPO1 Stratification Index

(Delta sigma-t = max - min)
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Stratification Index

High ASigma-t = Strongly Stratified Water Column
Low ASigma-t = Weakly Stratified Water Column
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KSBPO1 Stratification Index
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Newton et al. 2003 — Weak stratification — More sluggish
circulation — Increased residence time of water in Puget Sound

Implications for ecosystem-level processes!







Recommendations

More baseline and environmental variability data

Monitoring focused on long-term

Characterization of physical, chemical & biological
processes and the connections between them

Engagement of public interest






