
Date (xx/xx/xxxx) Department Name Page Number

global weirding impacts on 
our local urban forests 
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we reached 415 ppm CO2 on our way to a +1.5°C warming world
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Equity Impacts of Climate Change

“C l i ma t e  c h a n ge  v i c t i mi z e s  t h e  v i c t i mi z e d.  I t  

oppr e sse s  t h e  oppr e sse d. . . .  I t  c u t s  a l on g c l a ss  l i n e s ,  

r a c i a l  l i n e s ,  ge n e r a t i on a l  l i n e s  a n d soc i oe c on om i c  

l i n e s .  S o  t h e  w or se  of f  y ou  a r e ,  t h e  m or e  

m a r gi n a l i z e d y ou  a r e ,  t h e  w or se  y ou ' r e  goi n g t o  

su f f e r  f r om w h a t ' s  c omi n g. ”

• - Nathaniel Rich, author of Losing Earth: A Recent History

engage with people as partners to address historic/structural racism
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blogs.discovermagazine.com from Aug. 2, 2017
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Increasing frequency 

and intensity of warm 

days/nights/events

Increasing frequency 

and intensity of 

extreme heat events

Increasing ocean 

temperature and 

acidity

Rising sea level and 

storm surges

Reduced snowpack Increased 

precipitation

Increased frequency of 

heavy rainfall events
Increasing wildfires and 

forest area burned

climate indicators and impacts to Washington forests and communities
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microbiome-rewilding hypothesis in Restoration Ecology October 2017

phytoncides/terpenes affect 
human natural killer cell 
function to fight cancer

adrenaline and dopamine 
decrease to lower fatigue 

and anxiety

fungi & bacteria on soil, air, 
and leaf surfaces contribute 
to enrich our microbiomes

Magic and Awe
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Regional Ecosystem Analysis of Puget Sound Metropolitan Area 1998
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seattletimes.com and Puget Sound Regional Council
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History of use as 

bioindicators in 

Europe & PNW

Absorb organic 

compounds & 

inorganic ions 

deposited on 

surface

Provide snapshot of 

wet and dry 

deposition (1-3 yrs)

Results show hot-

spots of heavy metal 

pollution in epiphytic 

mosses linked 

transportation sector 

such as exhaust 

emissions, brake and 

tire attrition, and 

lubricant degradation

Moss & Soil Monitoring to Measure Forest Health 
– Amanda Bidwell LLC
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July 6, 2014 Sept. 20, 2016

forest canopy and water cools urban heat islands
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extreme heat elevates night time temperatures
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urban heat campaign

6am

3pm

7pm
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Sensitivity - ability to 

withstand changes in climate

Exposure – change likely to 
be experienced by the 

species or resource

Adaptive capacity – ability 
to cope, stay or move due to 

change OR social capacity

• Phenology of plants/pollinators, 
dependence on sensitive habitat, 
reproductive response to changes 
in temperature & precipitation

• Temperature patterns, 
precipitation seasonality, drought 
extent, wind severity, soil 
freeze/thaw, hydrologic changes, 
fire frequency

• Reproductive strategy, genetic 
variability, phenotypic plasticity, 
dispersal patterns, landscape 
permeability OR
wealth/organizational capacity

Forest Adaptation Resources: climate change tools and approaches 
for land managers. 2nd ed. by Swanston et. al. 2016
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Quercus 

garryana, 

Garry oak

• Dry sites, 

dependent on 

low-intensity fire

Taxus 
brevifolia, 

Pacific 
yew

Pinus 
monticola, 
Western 

white pine

Abies 
grandis, 
grand fir

Thuja 
plicata, 
Western 
redcedar

ACMA, 

bigleaf 

maple

• Reproduces 

quickly, long-

distance 

dispersal

Relative vulnerability to …trees in western N. America (Case & Lawler 2016)
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monitor conditions to better plan
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Tree Response to Drought

• Drought intolerant species decline after 
multiple years of drought 

• Attracts insects like Western cedar 
borer

• Swelling and wounds around branch 
collar, sprouting around the branch 
collar area and individual branch die-
off. Dies from the top down.

• Wet conditions in fall, winter, and spring 
encourage fungal pathogens

appropriate site for species, encourage diversity
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protect older healthy trees, thin forests, support regeneration
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monitor diseases, coordinate with pathologists, map healthy/sick trees
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“relax” seed zone guidelines, acclimation today vs. future adaptation
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use adapted/appropriate species, migration across large landscapes
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Seedlot Selection Tool Report

Objective: Find seedlots
Planting site location: 47.5682, -122.3184
Elevation: 144.0 ft

Climate scenarios
Seedlot climate: 1981-2010
Planting site climate: 2071-2100 RCP4.5
Transfer limit method: Transfer limits based on seed zone, 
climatic center based on the selected location
Data URL: http://cfcg.forestry.ubc.ca/projects/climate-data/climatebcwna/#ClimateWNA

Climate Variables
Variable Center Transfer limit (+/-)

MAT: Mean annual temperature 13.9 °C 1.55 °C
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manage for future variability

http://cfcg.forestry.ubc.ca/projects/climate-data/climatebcwna/#ClimateWNA
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Discovery Park Bird Alley Hügelkultur – carbon sink 
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Menu of Urban Forest Adaptation Strategies

1. Sustain or restore more fundamental ecological functions

2. Reduce the impact of biological stressors

3. Reduce the risk and long-term impacts of severe disturbances

4. Maintain or create refugia

5. Maintain and enhance species diversity

6. Increase ecosystem redundancy across the landscape

7. Promote landscape connectivity

8. Maintain and enhance genetic diversity

9. Facilitate composition adjustments through species transitions

10. Realign urban ecosystems after disturbance

Forest Adaptation Resources: climate change tools and approaches 
for land managers. 2nd ed. by Swanston et. al. 2016
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Michael Yadrick – michael.yadrick@seattle.gov

@greenseattlepartnership 

@greenseattle

@greenseattlepartnership 

www.greenseattle.org ppo.puyallup.wsu.edu/pmr

@arbutusarme

@arbutusarme

Arbutus ARME

mailto:michael.yadrick@seattl.gov
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Resources
Adaptation Partners adaptationpartners.org/library.php

DNR TreeLink News dnrtreelink.wordpress.com

DNR Small Forest Landowner News sflonews.wordpress.com

Fourth National Climate Assessment, describes effects of climate change on US, including 10 
regions and 18 national topics. Link: nca2018.globalchange.gov 

• Chapter 6 highlights Forests. Link: nca2018.globalchange.gov/chapter/6
• Chapter 24 highlights the Northwest Region. Link: nca2018.globalchange.gov/chapter/24

Office of the Washington State Climatologist climate.washington.edu/index.html

Snover et. al. 2013. Climate Change Impacts and Adaptation in Washington State
• Link: cig.uw.edu/resources/special-reports/wa-sok

Snover et. al. 2019. No Time to Waste. cig.uw.edu/resources/special-reports/no-time-to-waste/

WSU Extension Forestry e-newsletter forestry.wsu.edu/nps/newsletter

http://adaptationpartners.org/library.php
https://dnrtreelink.wordpress.com/
https://sflonews.wordpress.com/
http://climate.washington.edu/index.html
https://cig.uw.edu/resources/special-reports/no-time-to-waste/
http://forestry.wsu.edu/nps/newsletter

