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“The urban forest of New York City includes
over 7 million trees, as well as the physical
and social infrastructure that supports

them.”
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Urban Forest Benefits

Removes 1,100 tons of pollutants from the air per
year, which improves air quality and leads to fewer
emergency room visits, lower rates of chronic
diseases, and fewer hospitalizations

Increases the cohesiveness of communities by
fostering stronger connections between neighbors,

feelings of attachment to place, and an opportunity
to experience nature

Stores 1.2 million tons of carbon and annually
sequesters 51,000 tons of carbon (or 187,000
tons of CO,)

i 4

Encourages children and adults to spend more
time outdoors engaging in physical activity,
therefore reducing childhood obesity rates and
improving fitness

_[TITTMRTITN
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Reduces stress (as shown by slower heartbeats,
lower blood pressure, and relaxed brain patterns)
and promotes healing and contemplation

Decreases air temperature by an average of
0.13°F, therefore cooling city streets and mitigating
the urban heat island effect and extreme heat

Provides habitat and refuge for a variety of wildlife and
plant species and enables pollinators, seed dispersers,
and other species to move throughout the region

Reduces stormwater runoff by 69 million cubic
feet per year, decreases the rate that runoff travels
off surfaces (e.g., streets and sidewalks), and
stabilizes soil by preventing erosion

reuse without permission is nrohibited.



Tree Canopy Distribution 2017

3-18%
18.1-33%
33.1-48%

48.1-63%
63.1-78%

18.90%

Neighborhood Tabulation Areas

Boroughs

Data sources: Percent Canopy Cover derived from 2017 Tree Canopy Change (2010-2017) data (NYC Department of Information Technology and
Telecommunications); Administrative Boundaries from NYC Department of City Planning
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Net Change In Tree Canopy
2010-2017

-3.6--2.2%
-219--0.7%
-0.69-0.7%
0.71-2.2%
2.21-7%

Boroughs Neighborhood Tabulation Areas

Data sources: Percent Change in Canopy derived from 2017 Tree Canopy Change (2010-2017) data (NYC Department of Information Technology and
Telecommunications); Administrative Boundaries from NYC Department of City Planning 7
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Jurisdiction of Land
and Tree Canopy

Citywide Land Area Citywide Canopy
193,414 acres Private 42,635 acres Private
48.45% 35.26%
Federal Federal
3.45% 2.10%
State State
’.\ 612% 5.73%
City: NYC Parks City: Rights of Way City: Other City: NYC Parks City: Rights of Way City: Other
13.40% 23.08% 5.49% 28.40% 25.10% 3.41%

Data sources: Land Area derived from NYC parcel data MapPLUTO 20v6 (NYC Department of City Planning) and agency- or entity-specific datasets where
available; Canopy metrics derived from 2017 Tree Canopy Change (2010-2017) data (NYC Department of Information Technology and Telecommunications)
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Strengths

A healthy and expanding
forest with many kinds of
trees

Diverse people and

Institutions steward the

Lo MLl bl X E i
el (A [
]
L.

i |
et 8 K‘

urban forest

Strong NYC Parks

(17T
e trmie

leadership

Expansion opportunities

10
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Challenges

 Inequitable distribution of
urban forest

« Patchwork of policies

* Insufficient and insecure
funding

* Limited knowledge of
NYC residents’ attitudes

AT e
I et

[~ Photo by NYC Department of Parks and Recreétien” ;

« Climate change

 Pests and diseases

11
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Forest For All NYC: The Vision

A healthy, biodiverse, robust,
accessible, well-understood and
resilient urban forest that justly and
equitably delivers its multiple benefits
to all NYC residents.

Protect, maintain, use, monitor,
understand, promote, and expand the
New York City urban forest

A diverse and inclusive coalition

New York City expands its role as a
leader in urban forestry

Credit: Tami Lin-Moges

12
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Plan

Plan for the future of the NYC
urban forest by adopting a
coordinated, long-term vision
for the protection and care of
the urban forest and equitable
distribution of its benefits.

ACTIONS:

Invest

Invest in the people, essential
social infrastructure, and reliable
funding sources that are critical to
the long-term care and protection
of the urban forest.

ACTIONS:

1.1 Achieve 30% Canopy Cover
by 2035

1.2 Support Development of
Community-Scale Urban
Forest Plans and Goals

1.3 Establish a Master Plan for
the Urban Forest

2.1 Grow and Sustain the Forest for
Al NYC Coalition

2.2 Cultivate Urban Forest Careers

2.3 Increase and Equitably
Distribute Funding for Urban
Forestry Projects

Slides are © The Nature ConservancVv: reuse without permission is prohibited.

Manage

Manage our urban forest
through its life cycle on public
and private lands to increase its
growth and resilience.

ACTIONS:

ASt=180

Learn more about the NYC
urban forest through research
and monitoring, develop better
practices related to forest
management, and deepen the
public’s connection to the forest.

ACTIONS:

3.1 Strengthen Tree Regulations
and Establish Incentive
Programs

3.2 Set Tree Planting and
Management Standards

3.3 Develop Conditions to
Transform Wood Waste into
a Sustainable Local Resource

4.1 Create an Urban Forestry
Research and Monitoring
Agenda

4.2 Establish Citywide Educational
and Tree Stewardship Events

4.3 Monitor Urban Forest
Environment and Health

13



Practical Canopy

An Approach to Answer:

How much canopy can a landscape have
given current conditions?

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.
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Practical Canopy Contributors
and Outputs

W
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* Funding for this work was provided in part by The Leona M. and Harry B. |
Helmsley Charitable Trust. |

« Input & Review: |
+ Staff from the NYC Department of Parks and Recreation, Division of |
Forestry, Horticulture, and Natural Resources |

« Sarah Charlop-Powers, Crystal Crown, and Clara Pregitzer, Natural |

Areas Conservancy |

* Lindsay Campbell, J. Morgan Grove, Rich Hallett, and Dexter Locke, |

USDA Forest Service, Northern Research Station |

« Jarlath O’Neil-Dunne, University of Vermont/USDA Forest Service, i
Northern Research Station !

« Tami Lin-Moges and Kate Galbo, The Nature Conservancy, New !

York State Cities Program !

License Grants for Esri Software Provided by Esri to The Nature Conservancy. !

Preprint:

https://www.preprints.org/manuscript/202206.0106/v1
Dataset:

https://zenodo.org/record/6547492
Recent News Coverage:
https://www.silive.com/news/2022/08/how-much-tree-cano


https://www.preprints.org/manuscript/202206.0106/v1
https://zenodo.org/record/6547492
https://www.silive.com/news/2022/08/how-much-tree-canopy-can-nyc-sustain-study-explores-question-opportunities.html

Practical Canopy: Main Takeaways

* Practical canopy, conceptually, gives us an idea of where new
trees could be planted and how much new canopy could be
added if nothing about the underlying landscape changed

* |t gives us a method to make the implicit assumptions about the
landscape explicit with partners

* Itinforms the goals that align our support of the urban forest
with explicit principles such as equity
* |t becomes a conversation starter and supports additional tools

for more specific, local decisions about tree planting,
maintenance, and protection
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Spatial Opportunities and Priorities
for Urban Forest Expansion

Existing Approach: The 3 P’s*
 Possible Canopy

 Where is it biophysically feasible?
« Potential Canopy

* Where is it economically likely?
* Preferable Canopy

 Where is it socially desirable?

*Raciti, S., Galvin, M., Grove, J. M., O’Neil-Dunne, J., Todd, A., & Clagett, S. (2006). Urban tree canopy goal setting: A guide for Chesapeake Bay communities. United States Department of
Agriculture, Forest Service, Northeastern State & Private Forestry, Chesapeake Bay Program Office, Annapolis, Md.
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Spatial Opportunities and Priorities
for Urban Forest Expansion

Our Approach - Building on the 3 P’s:
* Practical Canopy
* For mapping where canopy can likely go based on land use and land cover constraints
* Incorporates local data

« Can incorporate values or preferences of land managers

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.



Spatial Opportunities and Priorities
for Urban Forest Expansion

Our Approach - Building on the 3 P’s:
* Practical Canopy
* For mapping where canopy can likely go based on land use and land cover constraints
* Incorporates local data
« Can incorporate values or preferences of land managers
* Priority Canopy
* For understanding where canopy is desired or needed

» Accounts for needed services, community preferences, and equity considerations
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Spatial Opportunities and Priorities
for Urban Forest Expansion

Our Approach - Building on the 3 P’s:
* Practical Canopy
* For mapping where canopy can likely go based on land use and land cover constraints
* Incorporates local data
« Can incorporate values or preferences of land managers
* Priority Canopy
* For understanding where canopy is desired or needed

» Accounts for needed services, community preferences, and equity considerations
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The Concept of Practical Canopy

22



The Concept of Practical Canopy

‘‘‘‘‘
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Can you plant a tree?
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The Concept of Practical Canopy

Can canopy grow?

XX vV vV VVVVVVYVFVVX VXX
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Can you plant a tree?
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The Concept of Practical Canopy

Practical canopy
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Strengths & Limits of our Analysis

What Practical Canopy Does Well

Incorporate canopy opportunity over
short buildings & roads

Incorporate knowledge about land use
Yields informed estimates of
opportunity for new tree plantings and
their growth

Grounds conversations about where

these new tree plantings can go

What Practical Canopy Does Not Do Well

Incorporate variables lacking data (e.g.,
underground infrastructure)

Give information through time

Tell you exactly what it would look like on

the ground based on local perspectives

26

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.



Some Examples

- Practical Canopy

Existing Canopy (2017)

27
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Examples of Data Limits

Infield of Kissena Velodrome
(Kissena Park, Queens)

- Practical Canopy

Existing Canopy (2017) Sheep Meadow
(Central Park, Manhattan)

28
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High-Level Results: O rtunities
in ?GYC PPo

(A)
Practical Canopy

(B)
Canopy Cover, 2017

0-10 % 0-10 %
10.1-20 % 10.1-20 %
] 20.1-30% -30 %
B 30.1-40% B 301-40%
B 401-51% -51 %

Non-residential Non-residential

Staten Island
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High-Level Results:

There is practical canopy in all neighborhoods
(Neighborhood Tabulation Areas)
Most practical canopy is on private property
Expanding canopy only in areas of practical
canopy could exacerbate inequities
Total Practical Canopy: 39,287 Acres

« 20.3% of Land Area
Practical + Existing Canopy = ~40% canopy

cover citywide : B

Iy fromVexcel Date Bl rim © 2021 Vexdhl I asing.
A,‘:) rom exce.v‘»}a.ifl:Prﬁgram‘C' excf Tag;n.g
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Photo credit: Diane Cook and Len Jenshel

Why 30%x"35?
*  Visionary and Achievable
. Informed by Data and Analysis

° “Reasonable” Time Horizon

. Easy to Talk About

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.



Photo credit: Diane Cook and Len Jenshel

What will it take to get to 30x35

- Protection of existing urban forest
- Management, maintenance, and stewardship of existing trees
- New plantings and expansion of trees across all jurisdictions

- A heavy focus on both protecting and planting new canopy on
private property

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.
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Resuits as Open Data

June 3, 2022

Practical Canopy for New York City - Data Layer
and Summarized Results

Treglia, Michael L.; (® Piland, Natalia C.; Leu, Karen; Van Slooten, Alaina; Maxwell, Emily Nobel
Contents

nyc_practicalcanopy_datalayer.zip - Zipped folder with the practical canopy data layer that resulted from the work
described in the associated preprint, as both GeoPackage (.gpkg) and Esri File Geodatabase (.gdb) files, with Data
Dictionary files in .docx and .html formats. Both the .gpkg and .gdb files are zipped within the .zip file to save space, such

that users may uncompress the format they prefer to use. The uncompressed .gdb file is nearly 3 gb; the uncompressed
.gpkg file is about 10 gb.

nyc_practicalcanopy_summary_results.zip - Zipped folder summarized results of the practical canopy analysis by NYC
Borough, Community District, City Council District, and Neighborhood Tabulation Area. Data are available as non-spatial

csv files and as both GeoPackage (.gpkg) and Esri File Geodatabase (.gdb) files; Data Dictionaries are included in both
docx and .html formats.

Preview v
nyc_practicalcanopy_datalayer.zip X =
[ DataDictionary NYC_PracticalCanopy Datalayer.docx 18.0 kB
[ DataDictionary_NYC_PracticalCanopy_DataLayer.html 23kB
(3 nyc_practicalcanopy.gdb.zip 1.2 GB
(Y nyc_practicalcanopy gpkg.zip 3.1GB
Files (4.2 GB) v
Name Size
nyc_practicalcanopy_datalayer.zip 42GB @ Preview & Download
md5:2928f0f2fff4ea9dea’7676a34d4197f7
nyc_practicalcanopy_summary_results.zip 6.7 MB @ Preview || & Download

md5:0a87f1668d56306e64b629c3cc394d0c @

https://zenodo.org/record/6547492

Slides are © The Nature ConservancVv: reuse without permission is prohibited.
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Datasets: What They Look Like

Full Spatial Data

Summarized Data by Geographic Units

Spatial and Tabular Data

* Polygons denoted as Plantable Areas or Canopy Growth
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A Category

Neither Existing nor Practical Canopy
I Practical Canopy in City Property
. Practical Canopy in State Property
. Practical Canopy in Federal Property
Practical Canopy in Private Property

100% [ Existing Canopy

0%
% of NYC Land Area

30 000

20 000 -

Area (Hectares)

10 000 -

Brc'mx BrocI)kIyn Manhattan Quéens Staten' Island
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100%

% of Private Property Practical Canopy

0%

100%

Land Use

[l Facilities and Institutions

B Nonresidential Developed

[ Residential — 1 & 2 Family

" Residential — 3+ Family
Vacant Land

% of Total NYC Private Property Practical Canopy

75% ]

50% -

25% -

0% |

Bronx

Brooklyn

Manhattan

Queens Staten Island
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Spatial Opportunities and Priorities
for Urban Forest Expansion

Our Approach - Building on the 3 P’s:
* Practical Canopy
* For mapping where canopy can likely go based on land use and land cover constraints
* Incorporates local data
« Can incorporate values or preferences of land managers
* Priority Canopy
* For understanding where canopy is desired or needed

» Accounts for needed services, community preferences, and equity considerations
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Spatial Opportunities and Priorities
for Urban Forest Expansion

Our Approach - Building on the 3 P’s:
Practical Canopy
For mapping where canopy can likely go based on land use and land cover constraints
Incorporates local data
Can incorporate values or preferences of land managers
Priority Canopy
For understanding where canopy is desired or needed

Accounts for needed services, community preferences, and equity considerations

Practical canopy doesn't tell you what to do but it helps
you start conversations towards priority canopy

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.



Comparing Existing and Practical
Canopy to Inform Strategies

L o o e

Practical
Canopy

41
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Comparing Existing and Practical
Canopy to Inform Key Strategies

. *
Protection +
Maintenance

L o o e

Practical
Canopy

* Protection + Maintenance/Stewardship are always important to maintain and grow the existing canopy 42
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Comparing Existing and Practical
Canopy to Inform Key Strategies

. *
Protection +
Maintenance

Protection +
Maintenance +
Planting

L o o e

Practical
Canopy

* Protection + Maintenance/Stewardship are always important to maintain and grow the existing canopy 43
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Comparing Existing and Practical
Canopy to Inform Key Strategies

*
Protection + Protection +

Maintenance i Maintenance +
i Planting
g Maintenance +
i Planting
Practical
Canopy

* Protection + Maintenance/Stewardship are always important to maintain and grow the existing canopy 44

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.



Comparing Existing and Practical
Canopy to Inform Key Strategies

*
Protection +

Protection +

Maintenance Maintenance +
i Planting
Landscape Maintenance +
Change i Planting
Practical
Canopy

* Protection + Maintenance/Stewardship are always important to maintain and grow the existing canopy
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Bringing in Other Important
Variables to Help Prioritize

(A) (B)
Practical Canopy + NYC Heat
Canopy 2017 Vulnerability Index

46
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Ongoing Work

Potential Products to Support Application
« Data Interpretation Guide

« Community District or similar data guide

Slides are © The Nature Conservancv: reuse without nermission is nrohibited.
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We did it in NYC, and it could be done
elsewhere....

« Practical canopy is a concept that can be applied to understand
where new trees could be planted, and canopy could grow if
nothing about the landscape changed

« It gives us a method to make the implicit assumptions about the
landscape explicit (for ex., should a tree grow over a baseball
field?) with partners

* Itinforms the goals that align our support of the urban forest
with explicit principles such as equity (e.g., why do we want to
Increase tree canopy cover?)

* |t becomes a conversation starter and supports additional
tools for more specific, local decisions about tree planting,
maintenance, and protection
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Resources
* Practical Canopy Preprint:
https://lwww.preprints.org/manuscript/202206.0106/vi1
* Practical Canopy Supplementary Data:
https://zenodo.org/record/6547492
» The State of the Urban Forest in NYC:
https://www.nature.org/content/dam/tnc/nature/en/photos/TheStateoftheNYCUrbanForest.pdf
* NYC Urban Forest Agenda:
https://forestforall.nyc/wp-content/uploads/2021/06/NYC-Urban-Forest-Agenda-.pdf
 Forest for All NYC Website:
https://forestforall.nyc/
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