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RISING TEMPS IN THE US

Tebaldi et al. www.climatecentral.org



URBAN HEAT ISLAND EFFECT



National Climate Assessment, 2014

HEAVY PRECIPITATION IS INCREASING

40% more extreme rain events in 

the United States. 



STORMWATER RUNOFF

http://www.mdcoastalbays.org/bayissues-stormwater-management



URBAN FORESTS: 
A CLIMATE ADAPTATION STRATEGY?

Ten-Year Urban Forestry Action Plan: 2016 -2026 

National Urban and Community Forestry Advisory Council 

Cities that include trees as part of their climate 

change/sustainability goals in climate action plans 

States that have developed comprehensive Climate Action 

Plans, using forests to help adapt/mitigate

Cities that view trees as part of their overall 

sustainability/climate protection efforts  



BUT… URBAN FORESTS FACE CLIMATE CHANGE

CHALLENGES

Drought Flooding

Storms Disease



Goal 4B: 

Foster resilience, 
restoration, and 
sustainability of urban 
and community 
forests facing climate 
change challenges.



HOW? 



URBAN FORESTRY

CLIMATE CHANGE RESPONSE FRAMEWORK

Brandt et al. 2016. Environmental Science and Policy 



PILOT URBAN AREA: CHICAGO WILDERNESS



KEY PARTNERS



URBAN FRAMEWORK APPROACH



VULNERABILITY

modified from Swanston and Janowiak 2012
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IMPACTS: NATIVE SPECIES

http://www.fs.fed.us/nrs/atlas/



IMPACTS: NATIVE SPECIES

Black Cherry : Current Habitat 

Black Cherry: Future Projected 
Habitat 

http://www.fs.fed.us/nrs/atlas/

Low 

emissions

High 
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IMPACTS:  NON-NATIVE SPECIES AND CULTIVARS

Hardiness Zone Changes Heat Zone Changes 

Zones 7-8
Zones 7-8

Zones 4-6
Zones 6



ADAPTIVE CAPACITY FACTORS

Disturbance Factors

Biological Factors 

Based on Matthews et al. 2011 

-3 30

Pest, disease, fire, drought, flood, pollution, heat, 

herbivory, invasive species, salt resistance

Shade tolerance, edaphic specificity, propagation, pruning 

needed, establishment, rooting conditions



PUTTING IT TOGETHER: NATIVE SPECIES

(EXAMPLE)

Impacts

• Negative: 
Tree Atlas 
Model 
shows 
decline in 
suitable 
habitat 

Adaptive 
Capacity

• Low: 
Species is 
susceptible 
to drought, 
insects, 
disease 

Vulnerability 

• High 



HOW MANY TREES ARE 
VULNERABLE IN THE 
CHICAGO REGION?



VULNERABILITY OF TREES IN CHICAGO REGION
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VULNERABILITY: NATIVE VS. INVASIVE SPECIES
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URBAN FRAMEWORK APPROACH



PILOT COMMUNITIES



VULNERABILITY WORKSHOP

 Presentations on 
climate change, tree 
impacts

 Information on local 
changes in heat and 
hardiness zones, tree 
species vulnerability

 Facilitated local 
assessment process



Location Impacts Adaptive Capacity
Overall 

Vulnerability

Riverside moderate high low-moderate

Lake Forest moderate-negative moderate-high moderate

Hazel Crest moderate-negative low-moderate moderate-high

Glenview moderate-negative high moderate

Glencoe Parks moderate-negative low-moderate moderate-high

Wheaton Parks moderate-negative high moderate

Chicago Parks moderate-negative moderate-high low-moderate

Southern Des 
Plaines River 
Preserves

moderate-negative high moderate

Freeman Kame 
Preserve

moderate-negative moderate-high moderate

Swallow Cliff 
Preserve

moderate-negative low-moderate moderate-high



URBAN FRAMEWORK APPROACH



ADAPTATION WORKSHOP

 Same participants from 
vulnerability workshop

 Bring a real world project

 Presentations on adaptation 
concepts

 Facilitate participants 
through structured process 



FOREST ADAPTATION RESOURCES

 Designed for a variety of land 

managers with various goals 

and objectives

 Tailored to eastern forests in 

rural and urban areas

 Does not make 

recommendations

 Two menus of adaptation 

strategies & approaches, 

including one for urban forest 

ecosystems

http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs87-2.pdf



FOREST ADAPTATION RESOURCES: ADAPTATION

WORKBOOK

Define goal

Assess 
vulnerabilities

Evaluate 
objectives

Identify 
adaptation 
strategies

Monitor 
effectiveness

Vulnerability 

Assessment

Adaptation 

Strategies 

and 

Approaches

http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs87-2.pdf



ADAPTATION OPTIONS

Reduce impacts/ 
Maintain current 

conditions

Forward-looking/ 
Promote change

Resistance TransitionResilience



Option Adaptation Strategies Selected Projects
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Maintain, restore, enhance native species diversity 3

Manage and restore hydrology 3

Promote diverse age structure 2
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 Select tree species to match current and future site 

conditions
2

Introduce species that are expected to be adapted to 

future conditions
2

Maintain or improve the ability of forests to resist pests 

& pathogens
2



PILOT OUTCOMES

Increased knowledge of local climate change impacts.

Structured process to incorporate climate considerations.

Greater familiarity with adaptation concepts.

Empowerment: everyone can do something. 

“This is a great process to go through. It breaks from the typical “Putting 

out fires” philosophy” –participant evaluation

“I think that the climate change topic can be intimidating and that many 

urban foresters will think there is nothing they can do. [We are] 

connecting how their current practices are actually a step in the right 

direction.” –participant evaluation



NEXT STEPS

Chicago assessment-in press! 

Expand to other areas

Twin Cities workshop-November

Boston workshop-January

Philadelphia workshop-March

Online Adaptation Workbook-
expand to urban 



ONLINE WORKBOOK: BEING UPDATED FOR

URBAN FORESTERS

www.Adaptationworkbook.org



LEARN MORE

www.forestadaptation.org/urban

lbrandt@fs.fed.us


