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0 Assessment Overview

Uses empirical data to show historical

: . ’ THURSTON
changes in South Puget Sound region’s i
climate ADAPTATION
PLAN

Vulnerability
Assessment

Uses emissions scenarios and climate models T g et
to show projected changes over the 21st
century

Assesses impacts on region’s human and
natural systems and assets

100-page document available online at
www.trpc.org/climate
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» Purpose: Watershed-based plan with actions
to prepare for and cope with climate impacts

DISCLAIMER: This map is for general
Lacey

curacy or
fitness of the nfomuonfn a particular
purpose.

DATA SOURCE: WA State Deptartment of
Ecology
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» Figures: Generally, show “low” and “high” gy v o it
emissions scenarios and historical, 2050s and o
2080s time intervals for project area and
South Puget Sound.

South Puget h
Sound Watersheds |

Funding: $250,000 National Estuary Program
grant

Area: Thurston County watersheds that drain
into Puget Sound e




@ Big Picture, Small Area

» Climate Indicators:

» Seeing several
global changes
happening locally

Q Q) Atmosphere
i | 2

B . .
i » Hydrologic Cycle:
Q » Shifting seasonal

' s"”\”':'”"* Condensation precipitation, runoff,

streamflow, and
groundwater recharge




@ Air Temperature

» 20t Century:

» Historical: Annual average temperature increased by 1.3°F across Puget Sound
lowlands, which include most of the project area

» 21%t Century:
» 2050s: +4.2°F per low scenario and +5.9°F per high scenario

» 2080s: +5.5°F per low scenario and +9.1°F per high scenario.

» Impacts:
» Coolest nights and hottest days projected to warm
» Fewer days with freezing temperatures and more winter rain and less snow

» Shocks to the system for native plants and animals




@Air Quality

» Rising air temperature and increasing population and pollution could exacerbate:
» Surface ozone (a main ingredient of urban smog)

» PM, s (particulate matter smaller than 2.5 micrometers in diameter)

» Primary sources of PM, ; in Thurston County:
» Burning wood in stoves and outdoors

» Combusting fossil fuels in automobile engines

» Primary sources surface ozone in Thurston County:
» Nitrogen dioxide emissions from automobiles

» Volatile organic compounds from industrial facilities




@ Precipitation

» 20t Century:

» Historical: No discernable trend in annual precipitation
across Puget Sound region

» 215t Century:

» Small annual shift but big seasonal shifts
» 2050s:

» Summers hotter and drier, with more than 20% decrease in
precipitation, per low and high scenarios

» Winters warmer and wetter, with about 10% increase in
precipitation, per the scenarios

» Impacts:

» Winter drizzle punctuated by more frequent and intense
downpours

» Exacerbated El Nino and La Nina cycles with longer,
stronger periods of drought and rain




April 1st Snow Historical Averages

Depth
SEnow V\{ater Projected Change
uivalen ercent
Snowfall & Snowpack S
(% otot0 O® 100% to-90%
O% w2 0@ o0%to-80%
» Less snowfall and earlier melting of g‘g e % B
3 . No Data -70% to -60%
snowpack in South Puget Sound highlands AU —,
» Nisqually Watershed shifts to rain-dominant Lo El Saloris Sianaris (REF4S)

system, with less than 10 percent of its
precipitation as snow

2050s

» Lower-elevation Deschutes and Kennedy-
Goldsborough systems remain rain-dominant

2080s

Data Source: University of Washington Climate Impacts Group




Summer Runoff Historical Averages

(Jul - Sep)

Historical Averages Projected Change

@ streamflow
(7% 4012 (7% -0%to-10%
. . L. (% 12020 % -10% to-20%
» Changes in air temperature affect the timing o8 o2 20% 10-30%
N1 1 @ w3 O -30%to-40%
and type of precipitation R oc e ades
(7% NoData O@ 0% to-60%

Project Area

» Impacts runoff and the temperature and volume
Of water -in streams and Other WaterbOdieS Low Emissions Scenario (RCP4.5) High Emissions Scenario (RCP8.5)

» Drier summers: Lower, slow-moving flows and high
temperatures stresses fish and increases
competition for water among farms, utilities and
other users

2050s

» Wetter winters: Bigger storms scour streams, erode
riparian areas and increase sediment loading — all
of which degrade habitat

» Summer streamflow projected to decrease 24-30%
by the 2080s across the Puget Sound region (per
avg. of low and moderate scenarios)

2080s

» Locally, the biggest changes in summer runoff in
the highland areas (due to less rain, melting

snowpack/glaciers) ]

Data Source: University of Washington Climate Impacts Group




Winter Runoff Historical Averages
(Dec - Feb)

Historical Averages Projected Change

@ Streamflow (cont.) R

C3 161022 % 10% to 20%
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> W]th]n SOUth Puget Sound @ 03 OR 30% to40%
watersheds, winter runoff o< bt
. . (7% NoData O 50% to60%
projected to increase the most i
amid highland headwaters
Low Emissions Scenario (RCP4.5) High Emissions Scenario (RCP8.5)
» Changes in seasonal
precipitation, runoff and 2
streamflow projected to affect S
energy supply (hydropower
production) and demand across
a growing region
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Data Source: University of Washington Climate Impacts Group




@ Groundwater Quality & Quantity

» Unlikely to run out of yvater this century, but CCC)L} Environmental
there are still water risks: Evaporation (Q\‘) effects of

i

R T ground-water
1 v v Precipitation

. . ‘ development
» Warmer, drier summers may reduce aquifer f X

v

recharge and spur more groundwater pumping Infiltration ™
when surface water is scarce.

Riparian zone

Pumping
well |

II\

» Such direct and indirect climate impacts -
coupled with sea-level rise - could make
freshwater aquifers more vulnerable to
saltwater intrusion and inundation, pathogen
contamination, and overconsumption.

» Shallow, low-producing wells most vulnerable

» Social, economic and environmental
sustainability risks




@ Sea-Level Rise

(Overview)

» Region faces continued SLR:

» Projected rise of 24 inches by
2100 (range of +4” to +56”)

» Downtown Olympia subsiding, so
risk is greater than elsewhere
along Thurston County coast

» More than 65,000 acres and $1.5B
in assets within Thurston County’s
100-year and 500-year floodplains
(coastal and upland)




MUCEN Flood Hazards
e Lower Budd Inlet & Capitol Lake

@ Sea-Level Rise

(Lower Budd Inlet)

» Sea-level rise expected to be
worse in downtown Olympia —
much of which is built on fill and
subsiding

Flooding occurs today when there
is a high tide and high runoff

Coastal Flood Type
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» Vulnerable assets include:
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DATA SOURCE: Preliminary FEMA Flood Hazard Data, August 2016




@ Sea-Level Rise

(Lower Eld Inlet)

» Coastal flood risks for:

» U.S. Highway 101’s lanes and
median

» Farmland

» Commercial and residential

buildings
Coastal Flood Type

Sea Level Plus 1ft

| sealLevel Plus 21t
- Sea Level Plus 3ft

100-yr Flood Zone

I 500-y+ Fiood zone

0 1000 2000 3000 4000
[ . .

Feet . . LT 5T I DISCLAIMER: This map is for general planning
’ 3 } UL purposes only. Thurston Regional Planning Council

. ( > UCDDIUE makes no representations as to the accuracy or
Map Date: August 2016 council fitness of the information for a particular purpose.

DATA SOURCE: Preliminary FEMA Flood Hazard Data, August 2016




Flood Hazards
Nisqually Estuary

Coastal Flood Type

Sea Level Plus 1ft

O Sea-Level Rise — Sl
B e Levet Pius

(Nisqually Estuary) i b} 8 Ao
- 500-yr Flood Zone

County Border

”——————_—__

1000 2000 3000 4000

» Coastal flood risks for: o
¥ { o — w—
Map Date: August 2016

» Interstate 5 on- and off-ramps

» Farmlands

» Commercial and residential
buildings

» Wildlife habitat

» Loss of wildlife refuge’s
marshes

thurston DISCLAIMER: This map is for general planning
U D LR purposes only. Thurston Regional Planning Council
UL LI makes no representations as to the accuracy or
council fitness of the information for a particular purpose.

DATA SOURCE: Preliminary FEMA Flood Hazard Data, August 2016. DATA EXTENT: Thurston County Only




@Ocean Acidification
& Pollution

» Ocean warming and absorbing more carbon dioxide:

» Acidification makes it harder for calcifying organisms
to make and keep shells

» Changes in ocean temperature and acidity,
combined with polluted runoff, threatens region’s
shellfishery

» Impacts include economic and cultural losses and
health risks

Source: Wikimedia Commons




0 Farms & Ranches

» Region’s agricultural sector expected to be
relatively resilient to climate change, but
there are still risks:

» Natural hazards
» Invasive plants and insects
» CO2

» Changes in temperature could shape which
crops farmers continue to grow and where




@ Forests & Prairies

» Changes in temperature and precipitation
will affect:

» Forest and prairie productivity and range

» Spread of diseases and invasive insects and
plants

» Vulnerable species include:
» Prairie flowers and Garry oak

» Douglas-fir




@ Wildfires

» Changes in temperature and
precipitation will affect:

» Frequency and intensity of
wildfires

» Vulnerabilities:
» Loss of life and property

» Damage to homes and other
infrastructure
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DATA SOURCE: University of Wisconsin Silvis Lab Spatial
Analysis for Conservation and Sustainability.

INTERMIX: defined as areas with contiguous vegetation, more
than 50% vegetation, with more than 1 house for 40 acres.
INTERFACE: defined as areas with contiguous vegetation, less
than 50% vegetation, more than 1 house for 40 acres, and are
within 1.5 mi of an area over 1,325 acres that is more than 75%

vegetated.
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» Frequency and intensity of
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» Vulnerabilities: I;
» Loss of life and property !
» Degradation of water quality l Tenirio 7S
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» Spread of water-borne disease




@ Health &
Human

Welfare

» Changes in temperature and
precipitation will affect:

» Spread of existing and new diseases
within region

» Stability of vulnerable residents within
and outside of the region

» Vulnerabilities:
» Disease outbreaks

» Population displacement

CLIMATE DRIVERS

* Increased temperatures

* Precipitation extremes

» Extreme weather events
< « Sea level rise

ENVIRONMENTAL SOCIAL
& INSTITUTIONAL CONTEXT [[UHPORI SRRV & BEHAVIORAL CONTEXT
« Land-use change - Extreme heat * Age & gender

» Ecosystem change « Poor air quality » Race & ethnicity
« Infrastructure condition > « Reduced food & water <  Poverty
* Geography quality * Housing & infrastructure
* Agricultural production « Changes in infectious * Education
& livestock use agents « Discrimination

 Population displacement * Access to care &
community health
infrastructure

* Preexisting health

HEALTH OUTCOMES conditions

* Heat-related iliness
« Cardiopulmonary illness

» Food-, water-, & vector-borne
disease

* Mental health consequences
& stress



@ Questions?




