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1.	 Introduction

Main Question: What are some of the plans, policies, regulations, and institutional arrangements that cities can 
use to maintain, strengthen, and expand urban forests?

Who is this guide meant for?

City- and community-level leaders, urban planners, government and NGO officials, and other decision-makers 
and stakeholders involved in the planning, implementation, and management of urban forests.

What will you learn by reading this guide? After this guide, the user will be able to:

	☑ Define urban forests

	☑ Understand why urban forests are important to creating healthier, more livable cities

	☑ Identify key stakeholders and interventions relevant to urban forests at multiple spatial scales and levels 
of government

	☑ Explain the importance of integrated city planning and policy actions to conserve, manage and expand 
the city’s urban forests

	☑ Draw inspiration from a sampling of international “good practices” to meet multiple goals and objectives 
across the city
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SPART I: DEFINING URBAN FOREST 

CHALLENGES AND BENEFITS

2.	 What is an Urban Forest?

An urban forest encompasses the trees and shrubs in an urban area,1 including trees in yards, along streets 
and utility corridors, in protected areas, and in watersheds.5

This includes individual trees, street trees, green spaces with trees, and even the associated vegetation2 and 
the soil beneath the trees.1

In many regions, urban forests are the most extensive, functional, and visible form of green infrastructure in 
cities. Green infrastructure is the natural and semi-natural infrastructure within a city that provides ecosystem 
services like stormwater management or air pollution abatement.4

This image provides some examples of where the urban forest can exist in a city. It includes trees, understory plants, and the soil and subsurface area. 
NRDC Green Infrastructure. Image: Cities4Forests. Photo 1: Truba7113. Photo 2: Vladimir Kudinov. Photo 3: Chesapeake Bay Program. Photo 4: Luísa 
Zottis/EMBARQ Brasil. Photo 5: Pablo Gonzalez. Photo 6: Vitor Oliveira.

● Trees on Private Property ● Pocket Park

. . . . . . . Street Trees

  Streets with Green Infrastructure

  Urban Park

  Linear Park

1 4

2 5

3 6

https://www.nrdc.org/stories/green-infrastructure-how-manage-water-sustainable-way
https://cities4forests.com/
https://www.shutterstock.com/fr/image-photo/accraghanamay-12018-skyview-city-1091335514
https://unsplash.com/photos/T0vd4uCvSH8
https://www.flickr.com/photos/chesbayprogram/48357363016/in/photolist-2gFb8hd-2gHbgRA-2gHc2Bn-5JT6uk-2gHc293-2gHbnry-2gHbiXK-2gHc1DF-2fxyLHx-2g1XEGy-2gHbZdz-2gHbWTQ-2gHbeGv-2gHbcGi-2gHbYxw-2gHbVxi-4TQMpM-6txBdy-6txBwh-2gdbQiv-28tw1zB-21BszoS-eSvcAC-6txB2J-4TQMoH-M1ryQ2-6ttub8-6tttbg-4TV1Rq-4TV23w-6tttsa-4TQMbZ-6txBss-6tttCe-4TQMkv-4TV21b-2gdbAZV-4TQMnx-6txBkd-4TV1NY-VAc9Aw-4TV27f-6txBJu-6ttu1e-iRcC6Q-4TV1Qw-4TQLXr-4TQLUH-6txB87-4TQM88
https://www.flickr.com/photos/embarqbrasil/15215753649/in/photolist-pbyHsa-cVuyQw-7KW8iT-dmk5uR-dmk5iF-7L14rE-psMwNe-pbyDAx-7L12kj-7KW5up-deWLF4-7KW7sx-dmk8GS-7KW2Wi-pbzxaJ-7L12qC-7KW4ft-dmk5s8-pbz9Xu-7KW7Bn-dmk8zy-dmk97h-deWLHt-deWLKk-7L16oC-deWLR2-7L157f-7L14fY-7L14o9-deWLLR-deWKUF-dmk5cF-pbyDZ8-pbzse1-7KW5EV-deWLN9-7KW81c-deWLtF-deWLBy-2hiRGEJ-deWLYw-7KW4ZF-deWLb5-deWLzJ-dmk5kH-deWLVa-deWKSa-dmk8vu-dmk9a5-deWLPs
https://www.flickr.com/photos/embarqbrasil/15215753649/in/photolist-pbyHsa-cVuyQw-7KW8iT-dmk5uR-dmk5iF-7L14rE-psMwNe-pbyDAx-7L12kj-7KW5up-deWLF4-7KW7sx-dmk8GS-7KW2Wi-pbzxaJ-7L12qC-7KW4ft-dmk5s8-pbz9Xu-7KW7Bn-dmk8zy-dmk97h-deWLHt-deWLKk-7L16oC-deWLR2-7L157f-7L14fY-7L14o9-deWLLR-deWKUF-dmk5cF-pbyDZ8-pbzse1-7KW5EV-deWLN9-7KW81c-deWLtF-deWLBy-2hiRGEJ-deWLYw-7KW4ZF-deWLb5-deWLzJ-dmk5kH-deWLVa-deWKSa-dmk8vu-dmk9a5-deWLPs
https://www.flickr.com/photos/pablo_javier/44659276845/in/photolist-2b3ot6P-25g2Lyb-25PDbso-25B6dR6-23rBSDW-QasW62-GdyWMQ-2bbP9kb-rjp1fq-25c4d8T-28nBiAA-25Rph3s-XYBUGb-2dTM7Nf-28mLxbS-2e3woh9-dxtg3G-2aDpeDS-NfhGzk-26GSaUF-25SUchz-PYCVqk-MgKhkM-2e9k9xS-GLAJ1R-2eBEfhC-26hp81m-G21y1K-KvLPgf-Q2eLc9-r32AZS-27zWUPJ-2enKWma-N12NSL-2a3NUXV-2a1iS4G-2eCsXbr-23fVbAS-2a2EXvd-23xEfHQ-2ezWQcE-FRocMz-2epmp7j-Zwimbx-27cZgrK-RpZoyF-YnYgnN-2abnaFr-Pc1uEF-LwMbEn
https://www.flickr.com/photos/vitor107/21496449814/in/photolist-yKyVB5-2hQUc9B-2hQUbio-2hQTevr-KwwsyR-PU3c39-Ltind8-MkWuMu-2fjNaHy-LiSWB3-2fjN9XA-PU3jDw-9F3mnS-YFjbx5-ypaMEQ-KwihPC-6kEFcN-eMtwmW-2bstBDT-2bfa3i3-P89Vmy-2biVCtv-8Af8qE-MvYERM-o4TNGs-LmsiAZ-awDRvx-LryeuH-MckVHc-M8UFWi-Lmp1CX-Lth6eM-Kwj2Xm-LSZWaC-L2R9Jh-Lpz7q3-QpETd9-5YBYDB-LBbWfz-M9XMpw-MczE8n-LrmQqu-M3frne-MoQ9w6-2bjAjP4-Tgcd9N-2fprTbe-dmqAy4-Tgcfxf-zX1Qkn
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3.	 What Challenges Do Urban Forests Face?

1.	 Difficult growing conditions. Urban environments create challenging conditions for tree growth. Expo-
sure to pollutants, high temperatures, extreme drought and inundation, and limited space above- and 
below-ground inhibit proper root and crown formation and increase susceptibility to insects and disease.

2.	 Insufficient resources for proper care. Proper maintenance is critical to a thriving urban forest, but it de-
mands time, resources, and coordination from municipal governments. It may also be difficult to prioritize 
for financially constrained private property owners. Limited resources also hinder efforts to inventory public 
and private green space. In some cases, the maintenance responsibility of trees and forests may be unclear 
due to limited details of land ownership or tenure. 

3.	 Encroachment from development. Pressure from development—either as expansion or infill—often results 
in loss of urban forest canopy and other green spaces.8

4.	 Incomplete public understanding of the benefits provided by the urban forest. Urban trees are often 
viewed as a financial burden or risk, but the benefits they provide may be poorly understood and under-
valued by the public and by decision-makers.6

Portrays challenges of urban tree growth and survival. 
Image: Cities4Forests. Adapted from Barcelona’s Trees for Life Strategic Plan.

All green infrastructure requires careful installation and plans for long-term maintenance, to avoid damage to 
roads, sidewalks, and property.7 Along with regular care, the right policies, plans, regulations, and institutional 
arrangements can help to sustain healthy urban forests and deliver important benefits to people.

Natural Environment Urban Environment

https://cities4forests.com/
https://ajuntament.barcelona.cat/ecologiaurbana/sites/default/files/Pla-director-arbrat-barcelona-ENG.pdf
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4.	 Why Do Urban Forests Matter?

Urban forests provide city dwellers with many ecosystem services, or benefits that humans derive from nature.11

Urban forests offer many benefits to residents, which are moderated by climate, geography, characteristics of the built environment, social and political 
conditions, and even individual or cultural identity. Image: Cities4Forests.

For example, well-planned, well-managed urban forests have the potential to:

1.	 Contribute to the physical and mental health of urban dwellers by buffering stress, creating inviting 
places for physical activity, and more 10, 23, 28

2.	 Mitigate the heat island effect by reducing temperatures through shading and evapotranspiration 18, 20, 23

3.	 Reduce burdens on traditional water infrastructure and reduce run-off by absorbing and filtering stormwater 16

Recreation, Health, 
and Well-Being

Agroforestry

Shade

Habitat
Corridor

Biodiversity

Watershed
Protection

Social 
Cohesion

Air Pollution Barrier

Noise Pollution Barrier

https://cities4forests.com/
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4.	 Calm traffic and reduce driver speeds when properly incorporated along roads and rights-of-way 19, 31

5.	 Improve air quality by removing harmful pollutants, like particulate matter, ozone, and smog, in certain 
contexts;20 however, trees may also trap air pollution in urban canyons, create allergenic pollen or even 
emit pollutant precursors 17, 24

6.	 Reduce noise 20, 25

7.	 Improve scenic quality and aesthetic appeal 20

8.	 Support local livelihoods and provide fuelwood, medicine, and other goods 23

9.	 Enhance community cohesion by fostering social interaction, building environmental consciousness, and 
establishing a shared sense of place 23, 26, 30

10.	 Increase food security for marginalized populations in both developed and developing contexts 10, 14, 15

11.	 Enhance agricultural productivity in peri-urban agroforestry by improving site conditions and diversifying 
production for smallholder farmers 14

12.	 Sequester carbon; however, pruning, fertilization, and irrigation of street trees may also result in CO2 
emissions 21

13.	 Increase property values and thus increase municipal tax revenue. In some cases, trees may also impose 
financial burdens on landowners related to tree care or removal or taxes related to property value 20 or 
contribute to displacement of vulnerable groups 9

14.	 Increase residents’ connection to nature during resident engagement activities such as tree plantings, 
which may promote other pro-environmental behavior 27

15.	 Increase equity, as benefits from urban greening can be most impactful for disadvantaged groups 10, 30

16.	 Intercept rainfall and surface runoff to reduce erosion and sedimentation in urban areas and along coasts 
and streams 114
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5.	 Consider Context

The type and amount of ecosystem services urban forests provide depend on many factors. Climate, geogra-
phy, and even cultural or individual preferences can affect whether these services are considered benefits or 
dis-benefits (costs).1

Planning, decision-making, and implementation related to urban forests should be participatory and inclusive 
in approach.32, 33 Although this can be challenging, it is necessary to understand which services communities need 
and want and to reduce the potential for increasing disparities in health, safety, and economic opportunity.32, 33  
Whether efforts are top-down or grassroots, a multi-pronged approach that involves all relevant stakeholders 
and multiple interventions may deliver more benefits.

This learning guide focuses primarily on urban forest-related policy, planning, and regulatory interventions 
at the city and local level. However, these interventions can manifest in many forms, extending from the na-
tional to the household level. The guide is intended to explore a handful of such plans, policies, regulations, 
and institutional arrangements from cities around the world. Because every city exists in a different political, 
economic, environmental, and cultural context, policies and plans should be tailored to the local situation.

Medellín, Colombia. Photo: Reg Natarajan, Flickr.

Victoria Peak, Hong Kong. Photo: Mikel Santamaria, Flickr.

Manila, Philippines. Photo: David Stanley, Flickr.

Bangalore, India. Photo: vhines200. Flickr.

https://www.flickr.com/photos/regnatarajan/39536498801/in/photolist-22WrVvb-GLzRtD-23eGTEr-237UyV9-ZpjfnH-UH2Jwp-25FbphH-F6Zb6o-21D3yBQ-ejVQ2x-24UZVfP-aux7ix-ZmnwFN-NyZtKy-N5gikY-25PCP1e-2bs1tQm-JsV2Nk-FgTYZ5-26LvPLB-JsVhha-2dvu1zc-22k477w-HqkBp6-YbrgP7-21E9iCd-25TvkN8-N5giKA-YCBbXb-ThSKMd-CzDWXJ-2fr7Gge-26iFH38-UDkGD5-h5qKSW-Hqk2VT-iXsSzH-UH1caZ-9Wt1Ld-ES4ei1-22a3pXU-iXvAz3-2bs6jHU-2dSczze-YuLNto-F6Zgis-28KFcr6-7gPHUk-2agusUJ-cB77f5
https://www.flickr.com/photos/mikelsantamaria/37452875305/in/photolist-Z4zLZp-ZCPEXK-28WJZp1-Z4zN8M-YVUM2p-oy2iC9-d1QAdm-K8yxQH-242GopY-K8ynux-29Xs8Lb-22HbWGn-hkzQAq-24bAjzz-46Qd3V-FWAb7Y-242Gqyh-4xLKC8-FdEiNc-5wpLXq-o6LcMv-qxgwDW-YxfF3s-ZzYpAo-267BT3o-267BQqu-a96Bao-28arsVR-Cucer1-226v8zE-GJVkAo-K8yqoP-274yhGo-e7zc2m-22HbKxP-K8yuYk-245CmyH-jJhttx-29vQDyd-qeSmGv-GJVkvU-Z8YGXs-g4sKzG-7XU2aK-2aBbrsP-asAQny-8fW7FH-jvo2P4-H8e1pE-Kc1kFa
https://www.flickr.com/photos/davidstanleytravel/47758083972/in/photolist-2fLdEuU-KfwdS4-fdSkDf-KuLNXq-h9Jbxr-c8icxG-7xQFEx-Dtmm6R-Kkuw9B-ha65ib-2byeRgf-M4DB9Q-RLrgY5-cB5GF1-2fiiBjX-29eY1Aw-ha5XeR-26NS6yR-Q99BCn-2cNpG1S-2aU1BT9-2fhYDR8-2dBR1hM-2fNvi3P-2cqgBCE-cAU13G-2aU1B5q-ha6Hna-2aU1DV5-boWoUt-Z3Jh2b-8oKeWv-27tyv2U-5g6Ug6-PSjzZE-TKCbQC-ha7g8p-4sKuMW-99AoqS-2a7c6iG-2aRhD47-2btepFu-8XtYRi-7XT55W-eGEH47-28XM6T4-6KmQGm-4WQp8W-hHDSGE-bxZKKt
https://www.flickr.com/photos/vhines200/7487895830/in/photolist-cpFqyf-22PP1v1-pm613f-dtw3b6-9dK9tf-2ezPvrN-LRK7Q-dNVN2M-dNXbyS-k1He7x-9xkZPS-ZR67Ta-aCx5nc-nSLj6W-v4L5U-pFi1z5-ZLnC5j-i6CWzD-kR9Jtk-9xi26p-ZLmvv9-6Kg5Yc-7vFFSN-oauuFt-7Jk9S7-bdQx3p-9xkZsN-9xhZZT-9xhRiK-8uLKWf-236m8Bq-2aeXmar-edd4o2-naANMe-GtMs-9xhW4n-cKi6hd-TDoS6Z-27qD42g-99aZLh-6QbceF-6R3qnj-23BuTw6-8SpVEC-dP2ni5-3T6Jcu-h8KEE-4z2H5W-8VRz86-7uDGqg


URBAN FORESTS FOR HEALTHIER CITIES: POLICY, PLANNING, REGULATIONS, AND INSTITUTIONAL ARRANGEMENTS

11

PA
RT

 I:
 D

EF
IN

IN
G

 U
RB

AN
 F

O
RE

ST
 C

H
AL

LE
N

G
ES

 A
N

D
 B

EN
EF

IT
S

6.	 Multiple Stakeholders, Multiple Scales

Who should care? Many different stakeholders may be affected by urban forests. The list below describes some 
of the actors to be consulted in the development and implementation of urban forest-related policies and plans:

Federal/National Political Administration

•	 Political leaders

State/Provincial Departments

•	 Forestry
•	 Horticulture
•	 Agriculture
•	 Highway/roads
•	 Irrigation
•	 Utilities

Municipal Councils

•	 Parks and gardens
•	 Town/urban planners
•	 Landscape architects
•	 Legal advisors
•	 Mayors and city leaders
•	 Policymakers
•	 Waste managers
•	 Transportation planners
•	 Environmental protection departments
•	 Public works departments
•	 Hospitals and public health departments

Environmental NGOs

•	 Local
•	 International

Donor Agencies

•	 Bi-lateral (government to government)
•	 Multi-lateral

Corporate Business

•	 Multi-national
•	 National
•	 Local

Academic Institutions

•	 Schools
•	 Universities
•	 Other research bodies

Local groups of residents 

•	 Associated with the local school
•	 Associated with local church/temple
•	 Environmental groups
•	 Harvesters of tree products
•	 Neighborhood organizations

Individuals

•	 Residents of all ages
•	 Owners/managers of private tree nurseries
•	 Private tree growers
•	 Tree wardens
•	 Urban foragers and gatherers
•	 Visitors/tourists
•	 Arborists
•	 Foresters (both rural and urban)
•	 Private businesses

(Adapted from Carter, 1995, with additions by authors)

 

http://kumio.io/c_4f/learning-guide/references/#multiple_scales
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Multiple scales for interventions:

•	 Micro/local — including site specific considerations related to the air, ground, and soil
•	 Neighborhood
•	 City 
•	 Regional
•	 State/provincial
•	 National 

Urban forests may support larger city goals, such as:

•	 Resiliency Info-Circle – Utilizing trees to position a city and its residents to withstand or recover faster from risks 
related to climate change and natural disasters such as heat waves, flooding, or drought.

•	 Sustainability – Integrating trees into urban landscapes to deliver environmental, social, and economic 
benefits, such as tree-lined pedestrian walkways along business districts that cool ambient temperatures, 
promote walking and social interaction, and boost property values and local business revenues.

•	 Public health – Supporting tree-related policies and plans that increase public contact with nature, en-
courage physical activity, and reduce exposure to harmful vehicle emissions.

•	 Safer and more sustainable transportation – Incorporating trees into transportation projects to improve 
“last mile” connectivity to public transit by reducing vehicle speeds in low speed areas, altering microcli-
mates to promote walking and cycling, and reducing flooding along transportation infrastructure.

Image: Cities4Forests.

Info-Circle Resilient cities (OECD) – “cities that have the ability to absorb, recover and prepare for future shocks (economic, environmental, social & insti-
tutional). Resilient cities promote sustainable development, well-being and inclusive growth” (OECD 2019)

Multiple Scales
• Micro/local

• Neighborhood

• City

• Regional

• National

Multiple Goals
• Resiliency

• Sustainability

• Public health

•  Safe transportation

• Walkability

Multiple Stakeholders
• Urban planners

• City leaders

• Schools

•  Utility providers

•  Neighborhood organizations

• Hospitals

• Residents

Multiple Interventions
• Policies

•  Regulations and by-laws

• Plans

•  Incentives and grants

• Fees and fines

•  Educational programs

https://cities4forests.com/
https://www.oecd.org/cfe/regional-policy/resilient-cities.htm


URBAN FORESTS FOR HEALTHIER CITIES: POLICY, PLANNING, REGULATIONS, AND INSTITUTIONAL ARRANGEMENTS

13

PA
RT

 II
: P

O
LI

CY
, P

LA
N

N
IN

G
, A

N
D

 R
EG

U
LA

TI
O

N
SPART II: POLICY, PLANNING,  

AND REGULATIONS

7.	 Introduction to Policy for Urban Forests

Policies are instruments that provide guidelines and principles to shape the decisions, actions, and laws the 
city might adopt in the future to meet goals or objectives.41

Municipal policies that affect urban forests can be developed by and incorporated into many parts of city gov-
ernment, from parks and recreation departments to utilities departments. Policies can also outline the creation 
or management of urban forests directly. Even those intended to meet broader, city-wide objectives—such as 
increased resilience to climate change—may affect urban forests indirectly.

Policies may also negatively affect urban forests. For example, policies related to design of roads and sidewalks 
that fail to provide adequate space for roots or tree canopy may make it difficult for trees to thrive.

Finally, national or regional policies, such as those that guide urban expansion and development, may affect 
urban forests. For example, “Sponge City” guidelines and policies developed by China’s national government 
aim to create flood-resilient cities.38 To accomplish this, it provides direction for urban planning, land use, and 
the design of urban green spaces, including those with trees.38

POLICY FOCUS OR OBJECTIVE

Forest conservation Describes strategies for conservation, often applies to rural and wild land but 
can also encompass urban and peri-urban forests

Green space Targets protection and expansion of green areas

Agroforestry and 
urban agriculture

Encourages agroforestry and agriculture in urban and peri-urban areas

“Complete streets” Establishes streets and rights-of-ways as public spaces and places emphasis 
on improving conditions for all users (not just cars) and can include trees and 
vegetation for stormwater management and heat mitigation

Biodiversity Sets goals for habitat conservation, connectivity of green space, and 
improved water and air quality

https://www.wri.org/publication/cities-safer-design
https://thecityfix.com/blog/the-eight-principles-of-the-sidewalk-building-more-active-cities-paula-santos/
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In the Netherlands, the Structural Vision Amsterdam 2040 describes the city’s policy goals related to green space, including the protection and ex-
pansion of the urban forest in city parks.39 Photo: Leandro Neumann Ciuffo, Flickr.

In the Rwanda National Forestry Policy 2018 document, Policy Statement 7 encourages the adoption of agroforestry and the protection of other urban 
and peri-urban trees in cities.40 Photo: Francisco Anzola, Flickr.

https://www.flickr.com/photos/leandrociuffo/14307474133/in/photostream/
https://www.flickr.com/photos/fran001/33758122715/in/photolist-Tr6cLx-azCz1r-azFdx5-bFgZwk-brSdvY-8yycvk-q25psj-bsn7vC-qXVKQD-aECqqz-73dPsX-6V1gDm-aoyfmx-6WDnrn-q25x2Y-qFCmTV-73hix3-qFwbsC-bX6bb8-72jnjR-7djVqf-7jVcWP-74expC-PobuCy-PobuGm-NECRxJ-Pobuho-6WHgtL-77YsYW-74ZDeG-cDV2zU-73WFaZ-73hUgy-74evrs-73dZxr-74eC4j-74aE9P-5umzv6-8Npppg-2gwGzCj-2gwGdbf-7d4Si7-cJU8Yu-bFgZtP-6WHhxG-6V5yS7-cJU7AE-bsn7pW-6XJ2km-6V5xKW
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8.	 Public Space Interventions

Street trees make up a significant portion of the urban forest. Strategically planted street trees can assist plan-
ners in goals related to transportation and public spaces.

When small parcels of land are repurposed into pocket parks with trees and seating, they augment the green 
infrastructure network of a city and can become spaces for social interaction.

Some cities are adopting “complete streets” policies to create integrated networks of streets that facilitate safe 
and accessible travel for all people—regardless of age, socio-economic status, ethnicity, ability, or preferred 
mode of travel.45 When well-planned and well-maintained, urban forests can serve a role in the complete streets 
movement by reducing air temperatures, providing shade, slowing traffic, and in some instances protecting 
commuters from some environmental and safety hazards such as air pollutants.43, 44

Trees can be incorporated into complete streets and transportation plans by:

•	 Allocating sufficient space in sidewalk design for the growth of their roots and canopy.
•	 Incorporating appropriately sized and placed trees as a traffic calming measure.46

However, tree placement must be designed to avoid impeding pedestrian movement, creating obstacles for 
the disabled, or damaging above-and-below-ground utilities. Improperly placed or sized trees can also block 
drivers’ line of sight.46

WRI Brasil, The 8 Principles of Sidewalks, 2019.

Mexico City recently implemented a complete streets design on its Avenida Eduardo Molina, including dedicated 
bus lanes, renovated sidewalks, and a green central median.47

The city of Medellín, Colombia is using trees and other plants to improve commuters’ conditions. To address the 
urban heat island (UHI) effect and promote biodiversity, the city has expanded greenspace along 18 roads and 
12 waterways. To accomplish this, the city’s botanical gardens hired and trained more than 70 botanists—many 
of whom were from vulnerable or displaced populations.42

More than 8,000 trees and nearly 350,000 shrubs have been planted since the program’s inception. The new 
trees and other vegetation reduce the temperature of the corridors by 2-3°C. More than 1 million people travel 
through downtown Medellín daily—either for work, for school, or as tourists. Pedestrians, cyclists, local busi-
nesses, community members and vulnerable populations alike are benefiting from the shade.42

Please see the Selected Resources slide for more information on public space interventions.

https://wriciudades.org/sites/default/files/pocket_parks.pdf
https://www.smartgrowthamerica.org/app/legacy/documents/cs/cs-policyworkbook.pdf
https://thecityfix.com/blog/the-eight-principles-of-the-sidewalk-building-more-active-cities-paula-santos/
https://wrirosscities.org/sites/default/files/8-Principles-of-Sidewalks.pdf


URBAN FORESTS FOR HEALTHIER CITIES: POLICY, PLANNING, REGULATIONS, AND INSTITUTIONAL ARRANGEMENTS

16

PA
RT

 II
: P

O
LI

CY
, P

LA
N

N
IN

G
, A

N
D

 R
EG

U
LA

TI
O

N
S

9.	 Case Study: Greening Kuala Lumpur

In Malaysia’s largest city, Kuala Lumpur, rapid urban growth resulted in significant loss of greenspace from 2001-
2013.50 To slow this trend, the city instituted a program called “Greening KL,” which aimed to plant 100,000 trees 
by 2020.50 This bold goal was achieved in 2014,49 and planting efforts still continue. 

In this tropical capital, trees moderate the microclimate and increase thermal comfort for residents. In a recent 
study, roadside trees in Kuala Lumpur with dense canopies reduced the mean radiant temperature – a holistic 
measure of thermal comfort — by 35% and reduced the perceived ambient temperatures to pedestrians.51 
Overall, beneath tall trees, the average surface temperatures decreased by 5.4°C and average air temperatures 
decreased by 1.3°C.51 

Kuala Lumpur, Malaysia. Photo: Khalzuri Yazid, Flickr.

To create broad support for its forest, Kuala Lumpur is also exploring public-private partnerships with pocket 
park sponsorship. These partnerships leverage funding from the private sector for public development. Cor-
porations interested in social responsibility programs fund maintenance and upgrades for the park, but the 
benefits of these public greenspaces extend to the community. At least five financial institutions, including the 
Standard Chartered Bank, have participated so far.50

https://www.flickr.com/photos/khalzuri/4837333718
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10.	 Introduction to Planning for Urban Forests

Planning is the coordinated, organized, and ongoing process that guides decision-making, change, and growth 
in a community, city, region, or nation.53 A lack of planning risks misaligned efforts from various partners working 
on these issues in silos. When planning is not participatory or inclusive, policies and laws may be perceived 
as incohesive or arbitrary.

A few sound principles for planning include:54

•	 Ensuring consistency between plans and codes related to trees and other green infrastructure across 
agencies. Plans should be simple and clear. They should be aligned with national or regional policies, 
and urban forest-related goals established in one plan should be cross-referenced with other plans that 
impact urban forests.  

•	 Collaborating with a diverse team when drafting codes and ordinances. Urban planners, developers, 
arborists, landscape architects, environmentalists, public works officials, community members, and others 
will each provide a unique perspective.

•	 Effective planning also incorporates feedback and uses new data to inform future strategies and goals.70

Urban trees and forests may be included in several city plans and documents. The table below shows some 
examples of relevant plans and typical content.

PLAN OR DOCUMENT TYPE COMMON CONTENTS AND DISTINGUISHING FEATURES

Comprehensive or master 
plan

Community plan, often extends decades into the future

Strategic plan Outlines actions related to key issue(s), over shorter time frame than 
comprehensive plan

Climate action plan Roadmap to help city reduce greenhouse gas emissions

Local or partial plan Neighborhood-scale plan, establishes vision and land-use guidance 

Site development plan Guidelines for construction and development 

Utility plan Provides guidance on planning related to utility function, such as 
powerlines for energy supply

Urban forest  management 
plan

Roadmap for urban forest design, management, and more

Transportation or mobility 
plan

Provides guidance for public transportation system and priority 
improvements
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PLAN OR DOCUMENT TYPE COMMON CONTENTS AND DISTINGUISHING FEATURES

Green infrastructure plan Plan related to nature-based solutions, typically with emphasis on 
stormwater management

Design and engineering 
manual

Plan that includes specifications for roads, bridges, and other 
infrastructure

Parks plan Guides development and maintenance of park and recreational 
space

Image: Cities4Forests. Adapted from San Francisco Urban Forest Plan (2014).

The City of San Francisco’s Urban Forest Plan 
draws from many other city plans.

STREET 
TREES

PHASE ONE

F I N A L  F A L L  2 0 1 4

Urban Forest Plan

San Francisco  
General Plan

Better Streets Plan

Bicycle Plan

Green 
Connections

Climate Action 
Plan

Stormwater 
Design Guidelines

Pedestrian Plan

https://cities4forests.com/
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11.	 Case Studies: Urban Planning

In Ethiopia, the Addis Ababa City Structure Plan 2017-2027 Draft outlines goals to protect riparian areas with 
50-meter buffer zones and to prevent erosion on slopes with an incline greater than 30% by creating conser-
vation forests.52

Photo: Natasha Elkington/CIFOR, Flickr.

In 2004, the government of China instituted its National Forest City program to encourage the establishment 
and maintenance of urban forests across the nation. To earn the distinction of “National Forest City,” a city must 
submit a 10-year urban development plan that explicitly includes urban forests.55

Photo: Stefan Wagener, Flickr.

In the next two sections, we’ll explore two types of municipal plans related to urban forests in greater detail.

https://www.flickr.com/photos/cifor/47839567851/in/photolist-2fTqhPn-jLCdxQ-emxT3G-23w5fur-6SnEDp-eb2Ra5-TK8kfS-8uDZMr-8uE1a8-8uH3EJ-8uDZir-5nhBSL-8uH5Jj-8uH3gj-8uH2WJ-8uE1ir-8uH4wf-8uE2NV-rxdf8v-8uDYeH-8uH5pG-emsN77-5ne3mX-5nieV3-2fTqpur-4Czwf4-4CDTsf-emsNxY-emuLxG-TK8oH3-emsKTW-emsNLE-emsNqC-emsL7Q-4CDQe5-emsKo1-23wYMb2-5ndWsx-5ni9Jj-4CzUtp-8BrZoB-2eurMA8-u8Q1uB-2dQxeMy-23wUPXT-vrKgcC-bx9jWJ-UDM6pU-CyzKS-25gN5jr
https://www.flickr.com/photos/stefanwagener/25934424944/in/album-72157659619302858/
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12.	 Comprehensive and Strategic Plans

Many cities incorporate urban forests into broader, community-wide plans such as comprehensive and stra-
tegic plans. Using these general urban plans, city governments can require or incentivize the expansion and 
protection of urban forests or other green infrastructure on public and private lands alike.

Comprehensive plans, or master plans, are urban growth management plans that use community input and 
historical context to shape goals for development, transportation, land use, and parks and recreation, often 
extending decades into the future.

Trees may be incorporated into comprehensive plans when cities:

•	 Identify zones of protection (such as riparian buffers)
•	 Establish “green corridors” that connect parks
•	 Embed goals that recognize the contribution of trees to social equity, transportation, and more.

Strategic plans serve a similar function to comprehensive plans but operate over shorter time spans. For exam-
ple, the City of Vancouver, Canada has adopted a strategic action plan called “Greenest City” 56 to address the 
threats posed by climate change. The plan outlines the policies, actions, and partnerships needed to achieve 
this ambitious goal.

People enjoying an urban park in Vancouver, Canada. Photo: Peter Guo, Flickr.

https://www.flickr.com/photos/peterguo/36734585802/in/photolist-XY7mxC-dsyegE-27XWYoA-Y6seZf-ryqZS3-6oZhir-iN3oj9-hDR9vq-5P3Ygf-XF5bJj-i1qDLH-8qyEVq-6NXJKK-aoLh5L-Kpm9mp-6nECgP-b334ux-iN1dsC-7Q3Hnc-6yTS4d-jdFUUi-ap3hxG-7DCw92-2f2g8K9-AkUfU-5bs1qb-9pUDz3-9QpDy6-2f6UDwV-AkUfJ-a3vFtn-QfbvYj-aDXsow-4aiL2b-aDXkPs-8byStY-8qy9FA-WJfYu3-ftgfpJ-71wsk4-aDTtgX-a1Qdxb-b335jT-VuoDdL-pRqsY6-7DoHqZ-8GX21c-6n6Vz2-8yzcYA-7Bx73p
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Image Adapted from: City of Vancouver, “Greenest City” Document, 2015

The City of Vancouver’s strategic action plan 
outlines a goal and quantifies targets.

https://www.flickr.com/photos/peterguo/36734585802/in/photolist-XY7mxC-dsyegE-27XWYoA-Y6seZf-ryqZS3-6oZhir-iN3oj9-hDR9vq-5P3Ygf-XF5bJj-i1qDLH-8qyEVq-6NXJKK-aoLh5L-Kpm9mp-6nECgP-b334ux-iN1dsC-7Q3Hnc-6yTS4d-jdFUUi-ap3hxG-7DCw92-2f2g8K9-AkUfU-5bs1qb-9pUDz3-9QpDy6-2f6UDwV-AkUfJ-a3vFtn-QfbvYj-aDXsow-4aiL2b-aDXkPs-8byStY-8qy9FA-WJfYu3-ftgfpJ-71wsk4-aDTtgX-a1Qdxb-b335jT-VuoDdL-pRqsY6-7DoHqZ-8GX21c-6n6Vz2-8yzcYA-7Bx73p
https://vancouver.ca/green-vancouver/greenest-city-action-plan.aspx
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13.	 Urban Forest Management Plans

To synthesize the visions, policies, codes, and other information from different government agencies and to 
provide historical context for urban forests, some cities choose to develop urban forest management plans. 
These plans may outline the vision for the forest’s future, contain inventories of city trees, and quantify forest 
benefits. Integrating various plans and policies under one overarching plan can help to centralize information, 
establish a clear and cohesive vision, and serve as a roadmap for the management of the urban forest.

Typically, “high-quality” urban forest management plans contain:

	☑ A vision statement for the city’s canopy 
	☑ An inventory or other assessment of the urban forest 
	☑ A description of goals, objectives, measurable targets, and actions 
	☑ An implementation plan describing dates and responsibilities
	☑ An ongoing monitoring plan

(Sources: Gibbons & Ryan 2015; California Urban Forest Council 2018; Ordóñez and Duinker 2013)

These plans also often provide historical background on the region and quantification of benefits. They may 
offer guidelines on species selection or planting practices.

City of San Francisco Urban Forest Plan, 2014.

The Urban Forest Plan of San Francisco effectively 
cross-references other codes and policies.

https://ufmptoolkit.net/
https://www.sciencedirect.com/science/article/abs/pii/S1618866715000849?via%3Dihub
https://ufmptoolkit.net
https://www.sciencedirect.com/science/article/abs/pii/S0169204613000765?via%3Dihub
https://sfplanning.org/urban-forest-plan
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14.	 Case Study: San Francisco, CA, USA

The city of San Francisco has one of the lowest measures of canopy cover of any major US city (less than 
15% and shrinking). Unlike many cities, San Francisco also placed the burden of street tree maintenance on 
property owners. 

In 2014, it developed the San Francisco Urban Forest Plan (SF UFP), which described the other city plans that 
provided a foundation for the document and effectively cross-referenced other plans. But the plan was also 
a catalyst for change: it made the case that fragmented maintenance responsibilities were detrimental to the 
health of the urban forest. In 2016, 79% of San Francisco voters supported a ballot initiative to transfer respon-
sibility of street trees from residents to the Department of Public Works, which even allocated $19 million from 
the City’s general fund to cover tree maintenance and infrastructure repair.61

San Francisco, USA. Photo: Sandrine Neel, Flickr.

http://default.sfplanning.org/plans-and-programs/planning-for-the-city/urban-forest-plan/Urban_Forest_Plan_Final-092314WEB.pdf
https://www.flickr.com/photos/neelsandrine/32110733588/in/photolist-J3cPPa-QVvUnJ-JVQCEb-eTf8MT-26bz7zJ-EAWEXG-Jqps5B-23cgFyK-2fzTHUM-25tHeo3-eTdzH6-2aioYk3-27jiGtH-2boho3y-drBbq9-nwwNj-ZwRKa7-NQZFg2-2dHshKg-27fUqC1-N1AU8Z-27RLxW5-YjQC2h-28ikoLb-Ns1dxQ-MM1SCv-22L66JU-P887mT-QjyFhQ-Huyhqp-Cpf99r-22MqwgW-24nA5dE-26hWLzP-219JWZe-D6459s-L47Ajg-MC1asQ-9zG9ae-YmNfGP-26XqDVw-26GUmEa-25wcpWJ-25H5hBG-TFy52Q-aZ7EKk-217WYcA-EWqCp4-8V4Jvr-239AuXA
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15.	 Case Study: Greening for Resilience in Melbourne, 
Australia

Climate change threatens the way of life for residents of Melbourne, Australia. To contribute to city resilience 
against the threats of drought, heat, and extreme weather, the City of Melbourne developed an Urban Forest 
Strategy Plan. The plan draws from and informs many other municipal plans and strategies.

Image: Cities4Forests. Adapted from City of Melbourne Urban Forest Strategy, 2014.

The plan highlights six strategies for the urban forest, as well as targets for each: 

1.	 Increase canopy cover to 40% by 2040
2.	 Increase urban forest diversity, using the City’s evidence-based tree selection guidelines 63

3.	 Improve vegetation health, with 90% of the City’s trees in good health by 2040
4.	 Improve soil moisture and water quality, to allow for healthy growth of vegetation
5.	 Improve urban ecology by protecting urban biodiversity
6.	 Inform and consult the community

Future Melbourne 
Community Plan

Influencing strategies

FOR EXAMPLE:

Climate Change 
Adaptation Strategy, 2009

Zero Net Emissions by 
2020 Strategy

Inner Melbourne Action 
Plan, 2005

Growing Green 
Environmental  

Sustainability Plan 2003

Council Plan  
2009-2013

Urban 
Forest

Strategy

Open 
Space

Strategy

Associated policy  
& deliverables

FOR EXAMPLE:

Urban Forest Diversity Guidelines
Urban Forest Community Engagement Plan

Boulevard Master Plans
Urban Ecology and Biodiversity Strategy

https://www.melbourne.vic.gov.au/community/greening-the-city/urban-forest/Pages/urban-forest-strategy.aspx
https://www.melbourne.vic.gov.au/community/greening-the-city/urban-forest/Pages/urban-forest-strategy.aspx
https://cities4forests.com/
https://www.melbourne.vic.gov.au/community/greening-the-city/urban-forest/Pages/urban-forest-strategy.aspx
https://www.melbourne.vic.gov.au/SiteCollectionDocuments/urban-forest-diversity-guidelines.pdf
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Leaves, South Yarra, Melbourne. Photo: a.canvas.of.light, Flickr.

Melbourne's Urban Forest Strategy Plan presents specific actions to achieve each target: for example, to improve 
vegetation health, it recommends annual health checks for every municipal tree.64

https://www.flickr.com/photos/jhlau/39081725654/in/photolist-22xw4s7-25rSuXt-2268oHJ-cVxjEG-g59tr7-27WBWS1-CJD7x1-bqKJzp-HzxMpi-a4kC87-6RcnVp-kndQdL-5tdZkg-rQfN58-7uTN-ap4cPv-pbvvwx-91RnZb-BikAxP-7DtHQb-o9oQd2-pbrvNb-5oq2Dh-psY3QH-ds5ghB-psWsdf-ohranw-4vf6oy-23DTMB-7UyeeB-pbto3u-7S7u99-6M5baC-ZghBfr-d5BzLL-e4n4c2-v11UL-pbx6Ur-XZFUbr-pbtpxF-bJHD7r-91NhAz-24aZmFD-7H4DE1-27cT1vm-27w9EDa-nem32C-28YVd8j-28QfzzG-CBoZG3
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16.	 Introduction to Regulations for Urban Forests

Cities can enact laws and regulations, such as ordinances or codes, to enforce the broader vision or strategy 
behind urban-forest-related policies and plans. 

Ordinances, by-laws, codes, and other regulations can regulate the activity of residents, government agencies, 
and private entities related to trees. They are typically enforced by city authorities, and may be associated with 
permits, fines, or incentives.

“Heritage tree” designation protocol can protect old or culturally significant trees, as in Washington, D.C.65 Large trees may have social or cultural 
value.66, 67 Photo: John Brighenti, Flickr.

Even cities without comprehensive urban forest strategies often have tree ordinances developed by relevant 
city agencies, such as the department of parks and recreation, public works, or even transportation.

The table below presents some of the types of regulations that cities utilize to manage urban forests.

REGULATION FOCUS

Tree preservation 
ordinance

Establishes protections of specific trees based on criteria such as species, size, or 
location (e.g., trees along riverbanks or steep slopes). Can also regulate maintenance, 
removal, and replacement of trees on public and private land.

Tree protection 
ordinance/
Standard

Implements tree protection measures to be taken during and after construction to 
ensure tree roots, base, crown, and the surrounding soil structure are not disturbed.

Tree planting 
guidance

Defines approved species, sizes, and locations, as well as timing of planting and 
permitting process.

https://www.flickr.com/photos/alchemist_x/47480094172/in/photolist-2fkDTPj-pVYYDi-bhdeLM-qiEHAB-jA4UHN-nB3rdz-dN6yH2-eZq9My-pGmjuQ-URyE3J-bvumJS-24kCtRk-oShn5W-dV9JBt-VRSM65-WNTpmb-SPTZte-BSuJfy-qtpsAQ-bSZCSK-qr6rdm-T7huWu-97vV2a-4MwacR-qXd4uv-pT6nUL-RKB7An-34SJRF-omVaek-dbkyur-2e15bqC-q6wEDX-25i9d8X-23R2XmD-2esuhAg-heNDMi-dUfZkf-r7559T-pcWaqc-VN4zzJ-guHFbk-VN1z99-JzVGPG-dyKu1P-2MYmp4-9G3bhf-rmkGWZ-56x5og-qLEkGb-25iepMt
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REGULATION FOCUS

Zoning Can place limits on the amount of impervious surface, establish open or green spaces, 
and utilize of green infrastructure for stormwater management in new developments.

Stormwater 
management 
ordinance

Can include trees and other green infrastructure as part of an integrated approach to 
stormwater management.

Landscaping 
ordinance

Defines tree and vegetation planting requirements such as spacing, species, variety, 
and placement (e.g., to screen, block noise from and/or shade parking lots).

Public space 
design manual

Summary of regulations for designing public spaces.

To be effective, regulations must be enforced. Thus, many cities also define enforcement authorities in their 
tree-related policies.
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17.	 Zoning

Zoning (or development control regulation) is a tool that can be used to enact ordinances used to define and 
delineate development and land-use.67, 70

Zoning scheme of city of Skopje, North Macedonia. Different colors represent designated zoning regulations.

Cities may use zoning to create, expand, or maintain urban forests. For example, zoning may provide a mech-
anism to:

•	 Mandate the amount of open space in a city, leaving room for trees to grow
•	 Designate protected or sensitive areas such as riparian buffer strips or steep slopes
•	 Regulate patterns of development in a way that leaves room for urban forests
•	 Provide tree planting requirements for new projects

In the 1990s, the city of Quito, Ecuador took actions to dedicate space for 
and protect its urban forests. The city put in place extensive ordinances 
outlining regulations related to land use, zoning, subdivision of land, and 
more. For example, every new housing development must set aside 10% 
of its land to create public open space, which dedicates land for trees 
to be planted and thrive.71

Photo: putneymark, Flickr.

Since 1991, the city of Chicago’s landscape ordinance has required the 
installation of trees during development. Planting of trees is required 
following the construction or rehabilitation of many buildings. Developers 
must plant one tree for approximately every 8 meters of development 
frontage.68

Photo: Roman Boed, Flickr.

https://en.wikipedia.org/wiki/City_of_Skopje
https://en.wikipedia.org/wiki/North_Macedonia
https://www.flickr.com/photos/putneymark/1347444167/in/photolist-3451cZ-5obUkx-echyim-fGzG87-wi9mj-ktEw2X-echDgY-7mniNX-a7n8UZ-ecc13H-r7neJB-qQ6ojr-aW5sf4-wi8R6-Sd8S9Q-8RHfwD-ecbV5K-oJBrBm-5M6Vsi-ecbVap-fbst3m-qPW87S-fjzroW-4kd46s-2ot5v1-a8d9HC-swWSSw-2cp9rzM-DDJYHt-j1Lfk-9g9sE9-71KFq1-59XCHk-5everi-s2vaC5-5L6vbA-4gva2i-fGzN5b-2hSnTM-4V5YNo-5L5pdN-48FxGw-2hSYe6-b8QeR4-gxPp5-4M9eD4-eiHSu1-j7DbF-2hXvcm-aW5s9D
https://www.chicago.gov/city/en/depts/streets/provdrs/forestry/svcs/landscape_ordinance.html
https://www.flickr.com/photos/romanboed/44223089401/in/photolist-2anQTLD-WsbicP-ZKddmr-fLp2or-8nuNsn-cNohCS-2dAHAnA-WEeMte-bojYma-WsbkTa-8ej7fG-8efQkM-mMFf8B-nSvhK1-8nzij9-2fcd3Fs-6LwgVi-7WSwk2-a4xUAk-qEiet5-a4ATXb-fy8oES-Zi5u8i-YbK9RP-XME7E3-KkcRZb-7XaggA-axkugs-6hZS2V-6aKXSj-a4ATyd-UJ8rQR-6BSBHs-T7hWP1-8W6kDJ-7Xaiuo-j2j4J1-586iiQ-7kV2JE-4NT5jp-TsZeYp-947Zp6-d4ewME-UAEBVy-24heuEu-8VSMuM-2caXjMW-cV3Ckf-Wa56B1-YdV6Xj
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TSPART III: FUNDING AND 
INSTITUTIONAL ARRANGEMENTS

18.	 Institutional Arrangements: Part I

Plans and policies are important tools for cities to define the needs and vision for their urban forests. But im-
plementation requires collaboration between those planning and managing public and private lands, as well 
as dedicated funding for management and growth.

A variety of possible institutional arrangements, or governance structures and processes, exist. Governance 
can be thought of as the shared decision-making and rule-setting process by government actors, technical 
practitioners, civil society, and private businesses.74

Singapore. Photo: Aleksandr Zykov, Flickr.

Equitable and inclusive governance provides a foundation for sustainable and resilient cities.73 Public partici-
pation can build trust, reduce conflict, streamline operating costs, increase legitimacy of decisions, and foster 
knowledge building.72 Failure to engage communities in planning and decision-making may exacerbate existing 
disparities in access to the benefits of urban forests and other green infrastructure.73

Because urban forests are complex and affect so many stakeholders, collaboration across multiple sectors 
and agencies can reduce redundancy in efforts and leverage limited resources effectively. However, the most 
successful arrangements in one city may not be suitable or feasible in another.

https://www.flickr.com/photos/infanticida/6868474539/in/photolist-bsWJbP-bsWCLR-kKQNYD-bsYjSZ-bsWnb2-bsY4SF-bsYesg-eXiBhT-bPCHyD-eMrbYy-hZpYmL-zC5hCE-bsvN3F-TAZC5F-4qde6-bsZ3Tr-hZpYLd-8qfru1-f9CpqL-SBGUEh-bsrvv4-25zMnEk-GP7Gk-bCdjxA-bsXJHH-eMrmLh-8qchg8-bsZeR6-bsZDUv-bsX3re-eMoQZY-8qchLa-SyCrFP-bRcdrT-o8Gx88-bsrUax-aPpCUt-f9CAV1-bsZxPv-bsXCgc-GP5Xy-bPZ9oc-n2k4kE-kKNHiJ-TAZF7H-MYcEC-eXuYfh-bsXrun-bsY9KZ-bsWVSg
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19.	 Institutional Arrangements: Part II

In many cities, urban forests fall primarily under the jurisdiction of the local government.78 For example, in India, 
“municipal corporations” may centralize many city management responsibilities, from waste management to 
green infrastructure maintenance. In other regions, urban forests may be managed by the department of public 
works, the department of parks and recreation, or a combination of governmental agencies. In Johannesburg, 
South Africa, urban forestry responsibilities were once scattered throughout several city agencies. But in 2013, 
several entities merged to form the Johannesburg City Parks & Zoo department, which consolidated and unified 
the city’s urban forestry activities.77

Forest management may also be fragmented across a metropolitan region, as in Santiago, Chile, where it is divid-
ed between 36 comunas, or municipalities, each with their own mayor, council, and budget.76 In such situations, 
a shared inventory of green spaces can be a useful mechanism for understanding ownership and establishing 
management and accountability. Under a less centralized system, regional collaboration and resource-sharing 
across municipal boundaries can be used to increase governance capacity for forest management.80

In some cities, dedicated urban forestry commissions, or elected legislative bodies, are created to spearhead 
forest activities. Other cities use citizen advisory boards to systematically include local perspectives.79

Finally, many cities co-manage their forests with non-profit partners. These types of partnerships may require 
special institutional arrangements and explicit establishment of roles, responsibilities, and permissions. Non-profit 
organizations can provide technical expertise on topics such as forest management and community outreach, as 
well as opportunities for public participation. They can also provide funding and labor to keep programs going 
when municipal budgets are tight. For example, Washington, D.C. partners closely with a non-profit called Casey 
Trees to engage volunteers and generate “report cards” to monitor forest health and management efficacy.75

https://caseytrees.org/take-action/citizen-science/
https://caseytrees.org/take-action/citizen-science/
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20.	 Case Study: Evolving Urban Forest Management in 
Seattle, WA, USA

Urban forest management in the City of Seattle, WA unites the efforts of many different entities. In 2007, the 
City released its first Urban Forest Management Plan, which outlined its goal to increase canopy cover to 30% 
by 2037 as well as its overarching vision and guiding principles.81

In 2009, the mayor and city council established a “Core Team” of representatives from seven municipal agencies 
involved in managing the urban forest to support its urban forestry commission in decision-making (see image 
below). But Seattle also works closely with the Green Seattle Partnership (GSP), a collaborative public-private 
organization, and Trees for Seattle, the city’s interdepartmental outreach and education program.82

Image: Cities4Forests. Based on information from City of Seattle, 2019.

To guide the development of the next iteration of its forest management plan, the City commissioned an assess-
ment of its existing urban forestry activities and its Urban Forest Management Plan. This assessment revealed 
areas of opportunity and provided recommendations for improvement.83

Seattle is also seeking to create a more inclusive and equitable program. In 2018 and 2019, the city conducted 
community listening sessions and other engagement activities in under-represented communities. The concerns 
and perspectives expressed will be incorporated into the Seattle’s revised 2020 Urban Forest Management Plan.84

Seattle Skyline, USA. Photo: Jerry Meadan, Flickr.

Seattle Parks and 
Recreation

Finance and 
Administrative 

Services
Seattle City Lights

Office of Planning 
& Community 
Development

Seattle 
Department of 
Transportation

Seattle Public 
Utilities

Green Seattle 
Partnership

Office of 
Environment & 
Sustainability

Seattle Center

Seattle 
Department of 

Construction and 
Inspections

Trees for Seattle

Core Team Additional 
Support By

https://cities4forests.com
http://www.seattle.gov/trees/management
https://www.flickr.com/photos/sworldguy/15248037137/in/photolist-peqbd2-2bLXuUY-QJnk8u-QJnjgu-23m8g2Q-C5Pvpo-oYyMLQ-2bkYywZ-22XBFGt-2btrV6t-QJnjJJ-2bRg6N6-Htxc1H-6Duxqe-P8qhYv-QKM9yu-CqKF4w-2camCxL-2btrVmZ-28tPEb5-DU1m3q-2bMx9sj-MJCnC3-ZPkCDS-QJnoyN-27bYnpk-GqRz76-TuXa7o-LQNvKh-QJnkrL-NedAFm-SWNadC-xuXxhV-YweU5N-QJnmpN-8MawY5-M6NQa3-26e3ELq-cQrMSS-8Rj23W-8Ri3U4-242nUSa-2btrX3K-ZC5fbX-2atxRdK-9j1Pby-28Ab78N-2btrWPi-K8rXcW-28uRE2g
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21.	 Funding and Valuation

Because trees can live for decades, funding for urban forests requires long-term planning. It should incorporate 
the costs of tree care and staffing.92 Successful cities combine multiple funding and financing tools to support 
the urban forest.88, 94

Municipal funding for urban forests can come from diverse sources, such as:

1.	 Municipal budget allocation. For example, some cities choose to allocate a portion of tax proceeds from 
real estate taxes to tree management. The cost of tree planting can also be included in municipal bonds 
for specific improvement projects, like street repairs.86

2.	 Regulatory fees. Cities can apply proceeds from the enforcement of municipal codes or policies related 
to zoning or tree protection (such as permits outlining tree removal and replacement). When landowners 
fail to comply, the permit holder may be required to pay a fine.88

3.	 Partnerships. Both public-private and intergovernmental partners can pool resources for a common goal. 
Private donations, sponsorships, and endowments may also provide supplemental resources.91

(Source: McDonald et al., 2017; VCL, n.d.; Knuth, 2005)

Incentives can motivate residents, the private sector, NGOs, and communities to protect, manage, or expand 
the urban forest.88 Examples of such incentives includes:

•	 Fast-tracking of permits for development
•	 Exemption from taxes or refunds/waivers for private landowners to reward tree planting or protection of 

standing trees
•	 Provision of grants and loans for forest projects on private lands, when funding is available

(Source: Knuth, 2005)

Some cities utilize business improvement districts (BIDs), areas in which businesses voluntarily pay a levy in 
order to fund supplemental services such as landscaping, street cleaning, and safety, in the BID. The services 
are implemented by a non-profit partner, designed to retain businesses and attract people to the area.92 Such 
a program could provide funding for street tree plantings and maintenance.

It may be possible to recoup some costs of urban forest management. For example, reutilization and sale of 
waste wood from urban trees can create a revenue stream while diverting materials from landfills.90 Damaged 
or dying trees may be turned into commercial lumber or mulch.90

The importance of assessing value

Urban forests are often considered a type of natural capital, or element of nature that generates value for 
humans either directly or indirectly.93 Natural capital can be valued in both monetary and non-monetary terms.87

Economic valuation of urban forests may help decision-makers, city leaders, businesses, private property 
owners, and others to understand their benefits and costs.30 When the benefits of urban forests are not valued 
or understood by decision-makers, businesses, and residents, it may be difficult to prioritize their funding or 
management, especially in low- or middle-income countries with many urgent planning priorities.85

https://thought-leadership-production.s3.amazonaws.com/2017/09/19/15/24/13/b408e102-561f-4116-822c-2265b4fdc079/Trees4Health_FINAL.pdf
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22.	 Case Study: Expanding Urban Forests in Curitiba, 
Brazil

An araucaria tree, in Curitiba. Photo: Galante 86, Flickr.

The city of Curitiba, Brazil has been lauded as one of the greenest cities in Latin America. Recently, Curitiba 
successfully executed a large-scale tree planting initiative. From 2013-2016, the city planted 139,000 trees. This 
required technical expertise, coordination across departments, and careful planning.  

In urban parks, large native species like araucaria were planted to provide shade and habitat for other species. 
Experts also designed and planted ten “mini forests” in 500 square meters of formerly degraded land spread 
throughout the city. The city considered several criteria for planting of street trees, including: 

•	 Size at maturity (avoided large trees along streets) 
•	 Root system and canopy shape 
•	 Ability to produce flowers or edible fruit 
•	 Ability to produce large fruits or toxic substances (avoided) 
•	 Native vs. introduced status (planted 80% native) 
•	 Resistance to pests and disease 
•	 Adaptability to climate extremes 

But Curitiba’s efforts haven’t stopped since the trees have been planted. To protect existing trees, the city’s 
Plant Production Department issues permits for removal within the city. The Municipal Forest Code even states 
that when a hazardous tree is removed it must be replaced with two new trees, which may either be planted 
on one’s own property or in other specially designated areas. Curitiba’s holistic planning and implementation 
efforts set the stage for a healthy urban forest, capable of delivering desired benefits.

(Source: Curitiba City Hall, 2016)

https://www.flickr.com/photos/128386448@N04/15185924673/in/photolist-p8VQkt-dFPJj6-kByz9-Hy8N11-24jYQGg-atZJLZ-24XJb4R-DgpvQg-Jc2vyo-2BQrV6-8x21pF-25G5abH-DP6qmT-25G793X-24BdUDj-24k1CGF-2CHE19-6Z5fc7-q5Nynu-25CejLG-au3Wuq-2BQqUX-2xYF5Z-25CgeUJ-9yNKBx-25CgTFW-25CeUX7-9yRJoy-2goR6k-25Cfi5d-5cT5Hh-G2VwBg-71dtNz-25CgE8d-QXChpt-G2TiH4-G2TWJ8-GYJrJo-sX2sPm-25CgVXj-au44LW-a8J9jM-6YYNAv-au485C-86zk8j-au1oHV-a8HZ3g-c3Aa8J-ogEfCt-d9vCtL
https://www.curitiba.pr.gov.br/noticias/plano-de-arborizacao-colocou-139-mil-arvores-em-curitiba-desde-2013/40342
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23.	 Challenges

What are some of the barriers to sustaining healthy urban forests, capable of delivering ecosystem services 
to many residents?100, 107

•	 Multiple urgent priorities — Cities strive to provide clean water, safe transportation, food security, afford-
able housing, employment opportunities, and many other services to their residents. These urgent issues 
often define the urban policy agenda.

•	 Harsh urban conditions — As described on page 7, exposure to pollutants, extreme temperatures, and 
physical constraints challenge tree growth and survival.

•	 Lack of technical skills, knowledge of “best practices,” or expertise — Municipal agencies may not have 
the knowledge or resources they need to manage urban forests, or even know where to turn for external 
assistance.

•	 Tight budgets and limited investment interest — Despite the potential for economic and social benefits, 
cities often fail to value urban forests as more than an amenity, or to include them in cost-benefit assess-
ments, which reduces incentive to invest. Urban forests also require maintenance. Management of the 
urban forest may present yet another demand on limited municipal resources.

What are some key aspects to consider during planning, implementation, and management of urban forests?

•	 Equity Info-Circle — Without integrated planning, urban greening projects run the risk of contributing to the dis-
placement of vulnerable, low-income, or marginalized groups.108 This may be direct, as individuals are told 
to leave in order to create green space, or indirect, as rising property values following urban greening 
cause “ecological gentrification”.108 Urban greening can thus create greater disparities in social, health, and 
economic risks between groups. Meaningful engagement with residents and communities may prevent 
these unintended outcomes. Municipal policies should be transparent, inclusive, and evidence-based (see 
Selected Resources for more information).

•	 Fear of crime — Urban forests with dense shrubs may create fear of crime or reduce perceived safety, 
especially for women and minority groups.101 Poor lighting, litter, and graffiti in these spaces may reinforce 
this fear.101, 109 However, maintenance and management of these spaces to maintain lines of sight and tidy 
appearances may increase the perception of safety.101, 109

•	 Air pollution — Although urban forests can remove pollutants, tree canopies in urban “street canyons” 
may also trap air polluted by vehicle emissions near ground level and reduce the circulation of cleaner air 
from the atmosphere.96, 103 In these situations, planting dense rows of low hedges or smaller trees to create 
a barrier between pollutants and people may be preferable.96, 103 Guidelines for planting for clean air exist 
(see Selected Resources slide).

•	 Safety and conflicts with infrastructure — Urban trees may fall and injure people or damage property. They 
may also damage sidewalks or other infrastructure, which can also cause injury 106 or conflict with overhead 
or underground utilities or solar panels. Careful site selection and proper maintenance may reduce these 
risks. Many urban forests are planted with trees that produce allergenic pollen,99 which causes discomfort 
and lowers quality of life for urban residents.98 Trees that produce large amounts of pollen can be avoided, 
especially during large-scale tree planting initiatives.98

•	 Disease exposure — Urban forests and other green spaces may expose residents to disease vectors like 
ticks or mosquitos.102, 104

Info-Circle Equity: The absence of avoidable or remediable differences among groups of people, whether those people are defined socially, economically, 
demographically, or geographically (WHO n.d.).

https://www.who.int/healthsystems/topics/equity/en/
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Image: Cities4Forests

 Air Pollution in "Street Canyons"

Dense tree canopies can trap 
polluted air (black) and 
allergens (green dots) at 
ground level and prevent 
dilution with clean air from 
atmosphere (white).

Hedges may reduce 
exposure to polluted air 
(black) and allergens (green 
dots) for pedestrians but still 
allow for mixing with clean air 
from atmosphere (white).

Dark, dense forests may be 
perceived as a place for 
criminals to hide, and may 
cause psychological distress 
due to fear of crime, in 
women, the elderly, and other 
groups.

Regular maintenance, 
removal of litter, and the 
addition of lights may reduce 
fear of crime. Removal of 
dense shrubs at eye-level 
near trails may also help.

Fear of Crime

Image: Cities4Forests

https://cities4forests.com/
https://cities4forests.com/
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Interference with Infrastructure

Tall trees may conflict with 
utilities and infrastructure 
below and above ground 
(shown). When planted close 
to sidewalks or when soil is 
compacted, tree roots can 
cause damage.

Selection of shorter species 
near utilities with desirable 
canopy and root structures can 
prevent conflict with utility lines. 
Planting street trees in tree 
boxes and providing adequate 
space for root growth can 
minimize conflict with sidewalks 
and underground utilities.

Images: Cities4Forests

In general, however, many of the possible dis-benefits of urban forests can be avoided with proper planning, 
management, maintenance, and community input — especially when these concerns are explicitly incorpo-
rated into planning and decision-making.104, 109 Participatory planning Info-Circle and research that incorporates local 
knowledge and perspectives can create equitable solutions that empower local communities.97

Please see the Selected Resources slide for more information on green infrastructure for air quality.

Info-Circle Participatory planning: “Joint actions of local people and project staff with the objective of formulating development plans and selecting the 
best available alternatives for their implementation. It should be a two-way learning process of dialogue, negotiation and decision-making be-
tween insiders and outsiders, concerning activities to be undertaken by the insiders and supported by the outsiders. It is thus conceptualized in 
terms of what can be called a ‘negotiating dialogue’ between local people and project staff, aimed at conforming project support to local needs, 
constraints and opportunities. Simply stated, participatory planning is an effort of the parties involved to elaborate a common agenda for future 
development actions.” (FAO 1995)

https://cities4forests.com/
http://www.fao.org/3/x2103e/X2103E00.HTM#TopOfPage
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24.	 Gaps in Knowledge

•	 What are the impacts of policies, regulations, and plans on urban forests, in both the near-term and 
the long-term? 

•	 How can we best assess the effectiveness of these plans?

•	 Which plans, policies, or regulations are most necessary? 

For example, urban forest management plans are the “defining documents” of many urban forest programs, 
but not all cities have the capacity to develop such plans.112 For those that do, formal assessment methods of 
urban forest management plans are lacking.112

Mumbai, India. Photo: Edwin, Flickr.

Other gaps in knowledge:

•	 How do benefits and dis-benefits differ in various social, political, climatic, geographic, and economic 
contexts? Much of the research has been conducted in North America, Europe, China, and Australia.113 It is 
important to remember that in other contexts, benefits and dis-benefits may change.110

•	 How do the services provided by “natural” or remnant forest patches differ from those of street trees or 
non-native planted trees?

•	 How can city officials best assess the value of urban forests, considering local environmental and economic 
conditions, in order to incorporate this value into decision-making?113

•	 How can city officials best assess the intangible social value of urban forests? 

•	 How will rising global temperatures due to climate change and increasingly frequent extreme weather 
affect the ability of urban forests to provide benefits?

•	 What are the best ways to engage local communities, especially disadvantaged communities, when both 
parties have only limited time and resources? Some cities have taken innovative approaches, such as 
creating phone-lines to increase resident input, or creating community advisory boards.111

https://www.flickr.com/photos/edwinchen/38973326161/in/photolist-22nWu4k-LmjvKw-kRzJYB-22GWvTP-22jFyff-2fjsy1Q-6HNCbZ-22nVSQp-FenSDv-2dpirDD-9dz4uW-2dphF9g-rM6maL-RGSnTo-HrfjVD-21hFChf-2cNkw6R-27JxnwG-2dpi9E8-22qUgtM-EbKSZU-HrcuJT-24GDfqb-boxy5Y-2eN3YpB-dWa23i-R2F9sx-FiYuvD-GkwC5W-292PqYE-2bMyypq-R2Fd4v-2dpi8QH-24bBt7v-SDW1DJ-HspcHi-R2FbTK-SDVE19-GGYxys-23TszLU-FBSUbE-ef3jTT-2eN3Z2P-SDVJAG-22munth-254c3ra-2cdDETK-276XBZi-28u9Xar-28pgk8J
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ADDITIONAL RESOURCES

25.	 Summary

•	 The urban forest encompasses the trees and associated vegetation in an urban area. The urban forest is 
part of a larger network of green infrastructure.

•	 Urban forests can help to create more livable cities by providing ecosystem services, or benefits. They 
also create some dis-benefits, or costs, which should be considered during policymaking, planning, man-
agement, and consultation with stakeholders.

•	 Cities are challenging environments for trees, and development pressure continues to increase with the 
growth of urban populations. In different contexts, trees may provide benefits or dis-benefits to urban dwellers. 

•	 Plans, policies, regulations, and institutional arrangements can support urban forests—either directly or 
indirectly. Interventions to influence planning and management of urban forests could be included in com-
prehensive or strategic plans, ordinances, by-laws or codes, urban forest management plans, and zoning 
for the city and local context.

•	 Cities around the world have taken different approaches to managing their urban forests. Many successful 
cities have taken steps to coordinate the activities of the government, the private sector, civic organizations, 
and residents themselves. 

•	 Integrated planning and policy can support funding streams to manage, restore, and grow urban forests.

•	 Understanding and including the various stakeholders involved in the governance of urban forests typically 
reduces conflict and helps to ensure equitable distribution of urban forest ecosystem services. 
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26.	 Selected Resources

General Urban Forest Resources:

•	 Cities4Forests Toolbox
•	 Guidelines on Urban and Peri-urban Forestry (FAO)
•	 Urban Forest Management Plan Toolkit
•	 Routledge Handbook of Urban Forestry (2017)
•	 Urban Forestry: Planning and Managing Urban Greenspaces (Miller, Hauer, and Werner, 2015)
•	 Legal and Institutional Aspects of Urban and Peri-urban Forestry and Greening (FAO)
•	 Planning for Urban Forests, American Planning Association (2009)
•	 Funding (Vibrant Cities Lab)
•	 Community Assessment and Goal-Setting Tool (Vibrant Cities Lab) 

Resources for Public Space Interventions:

•	 Cities Safer by Design (WRI)
•	 Toolkit for Community Participation in Pocket Parks (EMBARQ)
•	 Complete Streets Local Policy Workbook (Smart Growth America)
•	 The 8 Principles of the Sidewalk: Building More Active Cities (WRI Brasil)

General Green Infrastructure Resources:

•	 Green Infrastructure: How to Manage Water in a Sustainable Way (NRDC)
•	 Integrating Green and Gray: Creating Next Generation Infrastructure (WRI)

Social Equity Resources:

•	 Cities4Forests Social Equity Learning Guide (Coming Soon)
•	 Roadmap for Inclusive Planning (C40)
•	 Mapping Social Landscapes Guide (WRI)
•	 Meaningful Stakeholder Consultation (IDB)
•	 Equity (Vibrant Cities Lab)

Guidelines and Literature on Urban Trees/Green Infrastructure and Air Quality:

•	 Using Green Infrastructure to Protect People from Air Pollution (Greater London Authority)
•	 Implementing Green Infrastructure for Air Pollution Abatement: General Recommendations for Management 

and Plant Species Selection (University of Surrey)
•	 Using Green Infrastructure to Improve Urban Air Quality (GI4AQ) (Hewitt, Ashworth, and MacKenzie, 2020)

https://cities4forests.com/toolbox/
http://www.fao.org/3/a-i6210e.pdf
https://ufmptoolkit.net/
https://www.routledgehandbooks.com/doi/10.4324/9781315627106.ch15
https://books.google.com/books/about/Urban_Forestry.html?id=VdI_CQAAQBAJ
http://www.fao.org/fileadmin/user_upload/legal/docs/ls88-e.pdf
https://www.planning.org/publications/report/9026879/
https://www.vibrantcitieslab.com/toolkit/funding/
https://www.vibrantcitieslab.com/toolkit/how-does-your-urban-forestry-program-match-up-against-best-practices/
https://www.wri.org/publication/cities-safer-design
https://wriciudades.org/sites/default/files/pocket_parks.pdf
https://www.smartgrowthamerica.org/app/legacy/documents/cs/cs-policyworkbook.pdf
https://thecityfix.com/blog/the-eight-principles-of-the-sidewalk-building-more-active-cities-paula-santos/
https://www.nrdc.org/stories/green-infrastructure-how-manage-water-sustainable-way
https://www.wri.org/publication/integrating-green-gray
https://cdn.locomotive.works/sites/5ab410c8a2f42204838f797e/content_entry5ab410fb74c4833febe6c81a/5d935901b8f2fb0080030ecd/files/Policy_Recommendation_Summaries.pdf?1570213237
https://www.wri.org/publication/social-landscapes
https://publications.iadb.org/en/meaningful-stakeholder-consultation
https://www.vibrantcitieslab.com/toolkit/equity/
https://www.london.gov.uk/sites/default/files/green_infrastruture_air_pollution_may_19.pdf
http://epubs.surrey.ac.uk/852553/1/Pollution%20Abatement%20v7%20-%20FINAL%20VERSION.pdf
http://epubs.surrey.ac.uk/852553/1/Pollution%20Abatement%20v7%20-%20FINAL%20VERSION.pdf
https://link.springer.com/article/10.1007/s13280-019-01164-3
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Lumpinee garden and Sathorn building in Bangkok, Thailand. Photo: Tonkid
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