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Street trees are unequally distributed across urban environments in correlation with 
racial and economic segregation of human populations.

Climate change poses new threats to street trees and 
necessitates new approaches to urban forestry to 
increase resilience.

Street trees are environmental assets that provide key ecosystem services.

Issue Statement
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Goal

To identify, develop, and 
make the case for street 
tree management 
strategies that 
maximize 
environmental justice 
and climate change 
resilience in Brooklyn, 
New York.
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Analyze the distribution of street trees in Brooklyn from an 
environmental justice perspective.

Identify Brooklyn street trees threatened by climate 
change: sea level rise, flooding, wind, & drought.

Explore street tree management best practices to 
maximize environmental justice and climate change 
resilience in New York City.
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Methodology
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1.

Methodology
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Literature Review

Urban Forestry

Street Tree Census

MillionTreesNYC

Environmental Justice

Climate Change Planning

Source: Stan Honda/AFP/Getty Images via Fast Company, 2015

Background
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Urban 
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Background
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NYC Street Tree Stakeholders Background
Government Non-Profit For-Profit Volunteer
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Stakeholders - Planting Background
Government Non-Profit For-Profit Volunteer
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Stakeholders - Maintenance Background
Government Non-Profit For-Profit Volunteer
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2007-2015
8 years

Planted in NYC

1,000,000

BackgroundMillionTreesNYC

Trees
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BackgroundMillionTreesNYC
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BackgroundStreet Tree Census

Source: NYC Parks, 2015

Decennial
1995 - 2005 - 2015 

Open Data
& Interactive Map
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BackgroundStewardship

Source: Newark Shade Tree Commission (1911) 

(n.): tree care following initial planting.
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BackgroundStewardship

Soil: cultivate, add compost & mulch

Branches: prune dead & damaged branches 
& branches with narrow crotch angles

Trunk: remove wires, stakes, collars, grates and cages.

Source: TreesNY, Citizen Pruner Manual (2019).

Water: 15 gallons of water 1-2x/week for new trees
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Environmental 
Justice

Background
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Trees for
Public Health 
Neighborhoods

BackgroundEnvironmental Justice

Low Street Tree Count
Low Air Quality
High Poverty
High Childhood Asthma
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BackgroundRacial Segregation
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Hazard
Mitigation

Background
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Hazard Mitigation: 
Climate Change 

Threats to the
Urban Forest

Source: Flake, Emily (August 20, 2018). Two people walk along 
promenade in New York City. New Yorker.  
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Wind

Work 
Orders

3,300

Sources: Culliton, K.(2020), ConEd (2020)  

Trees fell

7,400 Trees 
Damaged

10,739

Tropical Storm Isaias August 4, 2020

Background
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Future Projections

Sources: NYCEM (2019) Hazard Mitigation, p. 35; NYC NPCC (2013)

2013 2013 2014 2019

Background
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New York City, 2080

Sources: NYCEM (2019) Hazard Mitigation, p. 35; NYC NPCC (2013)

5.3 - 8.8°F Increase in Mean Annual Temperatures

Extreme Heat

Cold Snaps

Sea Level Rise

Coastal Storm Surge

Heavy Rainfall & Flooding

Extreme Winds

3x Increase in Heat Waves (6 per year)

50% Decrease in Extreme Cold Events

18 - 39 Inch Increase in Local Sea Level

Average Temperature Increase

Background

Tropical Storms Increased Frequency and Severity of:
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USDA Plant Hardiness Zones

Sources: NYT (2019) & NOAA (2017)

87

Background
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Heat Waves

Sources: NYC Emergency Management (2019), NYC Health Department (2019)    

Background

Heat Vulnerability Index
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Urban 
Planning

Background
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NYC Planning

Sources: NYCEM (2019) Hazard Mitigation, p. 35; NYC NPCC (2013)

2007 2013 2015 2019

Background
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BackgroundLiterature Review

Urban 
Forestry

Urban 
Planning

Hazard 
Mitigation

Environmental 
Justice

Climate Change Adaptation and Resilience for Urban Trees

What’s Missing?
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Street Tree Count & Density

Species Diversity

Environmental Tolerance

Climate Change Resilience
Findings
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FindingsStreet Tree Count, 1995-2015

Sources: NYC Street Tree Census (1995, 2005, 2015), NYC Planning (2019)  
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FindingsStreet Tree Density, 1995-2015
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FindingsOpen Space & Street Trees

Sources: NYC Street Tree Census (2015), US Census Bureau ACS (2016), 
NYC Planning (2019), NYC Parks Open Space (2014)
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Findings 

Trees per Acre4
86 Trees per 1,000 Residents

Source: Source: NYC Parks, 2015

Brooklyn Street Tree Density
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Average Brooklyn Street Tree 
Diameter at Breast Height (DBH)

11.7 inches

FindingsTree Maturity
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Species
Present132

Species 
Approved for 
Street Tree 
Planting in NYC

41

FindingsTree Species Diversity
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FindingsTree Species Diversity

London
Planetree20%

52% Top 6 Species 
Share of Total 
Population
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FindingsEnvironmental Tolerance
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FindingsEnvironmental Tolerance
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FindingsDrought Tolerance
Drought Tolerance

       Yes     

       No

Brooklyn Street Trees Lacking 
Drought Tolerance30%
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Brooklyn 
Street Trees 
lacking wind 
tolerance30%

Wind-tolerant 
species approved 
for street tree 
planting in NYC

19

FindingsWind Tolerance
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Sweetgum
Liquidambar 
styraciflua

Serviceberry
Amelanchier sp.

Dawn Redwood
Metasequoia 

glyptostroboides

Black Gum
Nyssa sylvatica

Honeylocust
Gleditsia triacanthos 

var. inermis

Bald Cypress
Taxodium distichum

Swamp White 
Oak

Quercus bicolor

FindingsFlood Tolerance

Wet-tolerant tree species approved for street tree planting in NYC7
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FindingsCoastal Flood Tolerance

Wet-tolerant tree species approved for street tree planting in NYC7

Wet & Salt-tolerant Brooklyn Street Trees28%
Brooklyn Street Trees Lacking Flood Tolerance63%
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Trees outside Flood Zone

Open Space

Trees in Flood Zone

Flood Zone

FindingsStreet Trees in Flood Zone

Brooklyn Street Trees facing 
salt-water flooding15%

Brooklyn Street Trees
in 2050 Flood Zone26,550
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Trees intolerant to 
saltwater flooding in 
Brooklyn Flood Zone

70%

FindingsFlood Tolerance in Flood Zone

Potential Tree Mortality due to 
Sea Level Rise + Storm Surge

18,585
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Dead Street Trees & 
Stumps (2015) in 
Hurricane Sandy 
flood zone (2013)

2x

Source: NYC Parks, 2015

Tree Health Findings
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Recommendations
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Recommendations
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Recommendations

a. Prioritize Stewardship using Species-specific Vulnerabilities
b. Mandate Parks Department Composting & Soil Stewardship
c. Institutionalize Stewardship Funding in Capital Budget
d. Invest in community-based stewardship groups in EJ neighborhoods

1. Planting
a. Expand Approved Species List
b. Enact Street Tree Flood Zoning Code
c. Succession Planning for Threatened Mature Trees

2. Design

3. Stewardship

a. Enhance Existing Tree Pits to Increase Stormwater Runoff Capacity
b. Expand Street Green Infrastructure beyond Tree Pits
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Recommendations1. Planting

Sources: Jim Henderson via WikiCommons (2009), Casey Trees (2015).

Add species from USDA Growing 
Zones 7 & 8 to reflect changing 
climate:

a. Increase Approved Species
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Recommendations

Require all new street tree plantings in 
flood zone to be species with known 
saltwater tolerance.

b.  Tree Flood Zoning Code

1. Planting
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Recommendations

Source: Forgotten New York, 2012

Plant young, climate-resilient 
tree species between mature 
at-risk trees before they die.

c. Succession Planning

1. Planting
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Recommendations3. Stewardship

Use species-specific 
vulnerabilities and climate 
threats to identify highest risk 
trees in high heat vulnerability 
neighborhoods where 
stewardship efforts are needed 
most.

a. Prioritize Stewardship Drought 

Tolerance

       Yes     

       No
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Recommendations3. Stewardship

Integrate NYC Parks into Citywide 
Zero Waste Goals by Mandating 
all Parks’ leaf and yard-waste be 
composted on parks property. 
Set target soil stewardship goals 
to ensure compost is used to 
improve soil in street tree pits. 

b. Mandate Parks Composting 
& Soil Stewardship
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Recommendations3. Stewardship

Source: Wall Street Journal, 2020

c. Institutionalize Stewardship 
Funding in NYC Capital Budget

Protect planting investments by 
moving Parks maintenance from 
General Fund to Capital Budget, 
reducing risk of budget cuts.
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Recommendations3. Stewardship

Source: Gowanus Canal Conservancy, 2020

c. Invest in Community-Based 
Stewardship in Environmental 
Justice Neighborhoods
Fund community-led green jobs 
in “Trees for Public Health” 
neighborhoods where young 
trees require stewardship to 
grow into healthy mature trees 
for the next generation.
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