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Abstract

Urban forests are not merely green amenities; they support critical ecosystem func-
tioning and services vital for healthy, resilient cities. Recognising urban forests as core
infrastructure is essential to reversing the loss of mature trees, preserving biodiversity,
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and maintaining liveability amid increasing climate and environmental pressures. Although the benefits of urban forests

for climate resilience, biodiversity, and public health are broadly acknowledged, policies to protect and enhance these vital
ecosystems are often limited, underfunded, and inadequately enforced. As mature canopy loss today takes decades to be
replaced (if ever), immediate and sustained investment is crucial to safeguard urban forests. This urgency reveals four inter-
connected gaps in current urban forest management and stewardship. First, urban forests require recognition, investment,
and maintenance as essential infrastructure contributing to urban resilience, including biodiversity support, and to maximise
the delivery of key ecosystem services such as cooling and carbon sequestration. Second, equitable access to greenspa-
ces across all communities must be ensured to redress long-standing social and environmental injustices. Third, integrating
urban forests into broader climate and biodiversity governance frameworks is critical to mainstreaming their management
and protection. Lastly, resilience must be strengthened through evidence-based management practices responsive to
evolving environmental changes and social contexts. These priorities must be complemented with strong legal protections,
rigorous enforcement of legislation against illegal tree removal, and robust community engagement supported by integrated
urban planning and improved monitoring. Without these, the ecological, social, and economic benefits provided by urban
forests will remain threatened. By reframing urban forests as essential living infrastructure embedded in legal, financial, and
planning frameworks, cities can become cooler, healthier, more biodiverse, and socially just. This framework offers timely
guidance for policymakers to prioritise urban forests within climate resilience and sustainability strategies, securing benefits
for current and future generations.

Introduction

By 2050, nearly 70% of humanity will reside in cities [1], intensifying demand for greenspaces and the vital ecosystem services
they provide [2,3]. Cities stand at the frontline of the climate crisis, concentrating both risks and opportunities for transformative
action [4]. Rapid urban expansion drives greenhouse gas emissions, alters local climates, and accelerates biodiversity loss
but also provides new opportunities for systemic change [4—6]. Recognising urban forests as key components of low-carbon,
climate-resilient development highlights the urgency of embedding them in global and local policy frameworks [7].

Urban forests encompass all trees and woody vegetation in urban landscapes, from city centres to peri-urban areas.
They range from forests and woodlands, which are characterised by trees and understory vegetation, to groups of indi-
vidual trees found along streets and in parks, gardens, private and public lots [8]. Trees on public and private properties
and urban woodlands (planted, spontaneous, and remnant) provide crucial ecosystem services (i.e., benefits that humans
receive), which sustain and enhance cities’ climate infrastructure. Notably, many classification systems differentiate ‘forest’
as areas with relatively closed canopies from ‘woodland’, which refers to more open, scattered tree formations. Much of
the tree-rich urban landscape falls within this woodland-like continuum. While we use ‘urban forest’ as the established
term, recognising this spectrum can enhance ecological framing and planning for resilient urban greenspaces.

Urban forests are not just green amenities. As a dominant feature of green infrastructure [9,10], they deliver multiple
ecosystem services, including cooling urban temperatures, reducing pollution and noise, enhancing soil infiltration, slow-
ing stormwater runoff, providing habitat, protecting from UV radiation, supporting social recreation, and providing cultur-
ally important spaces and resources, all leading to a better quality of life [10—20]. Urban forests also contribute to climate
adaptation and mitigation by buffering weather extremes, sequestering carbon, and lowering energy demand for cooling
[21-23]. They promote healthier lifestyles, reduce stress-related illnesses, enhance wellbeing, and can improve local
food security and health through urban foraging [24—28]. Cultural ecosystem services, such as recreation, aesthetics, and
spiritual enrichment, alongside traditional worldviews of nature, are gaining even more importance amid the climate emer-
gency [29,30]. When managed effectively, urban forests increase in value over time and their benefits far exceed costs to
maintain the tree resource [3,12,13].
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Trees in urban settings, however, face increasing pressures such as drought and heat stress, soil compaction,
restricted rooting volume, invasive pests and diseases, pollution, wounding, and sometimes vandalism, all of which can
lead to reduced growth or even mortality [31—34]. These pressures, driven by climate change and urban expansion, as
well as weak legal protection and inadequate funding, threaten ecosystem services and resilience (Fig 1) [21,35—42].
Furthermore, these threats can be even higher in areas with low species diversity, which is common in urban landscaping,
and make urban forests more vulnerable to pests, pathogens, and environmental stressors [42—44]. Additionally, urban
forests dominated by trees concentrated in the same age or size cohort compound the risks of canopy loss, structural
decline, and synchronous mortality events [45]. Promoting both taxonomic, genetic, functional, and structural diversity is
therefore essential to maintain resilience and ensure the long-term stability of urban forest ecosystems.

While the benefits of urban forests are widely recognised, they are not without disservices. For example, certain tree
species can negatively affect urban inhabitants by releasing allergens that trigger respiratory issues [46—48], by emitting
biogenic volatile organic compounds (BVOCs), or via inappropriate planting locations, which can contribute to localised
urban air pollution [49,50]. In some instances, expansive or shallow root systems of some tree species can interfere with
pavements, water pipes or other adjacent infrastructure, resulting in structural damage over time [51,52]. Addressing
these risks requires inclusive, data-driven planning that aligns ecological goals with local community needs and prefer-
ences. Urban forest planning must incorporate thoughtful species selection in conjunction with local communities and

A

Fig 1. Examples of urban tree vulnerabilities to extreme weather events or pest/disease outbreaks events across the globe. (A) Loblolly pine
tree (Pinus taeda) killed by a bark beetle in Tallahassee, FL, USA; (B) Banksia spp. dieback after an extreme heatwave and drought event in Sydney,
Australia; (C) palm tree collapsed due to infestation by Rhynchophorus ferrugineus, in Ascea Marina, Salerno, Italy; and (D) fallen tree caused by Severe
Tropical Cyclone Alfred in Brisbane, Australia. These examples illustrate that, without proactive management and policy support, urban trees world-

wide remain at increased risk from biotic and abiotic stressors. Applying policy priorities, such as strengthening pest and disease monitoring, selecting
climate-resilient and diverse species, enforcing tree protection regulations, and investing in adaptive maintenance, can reduce future failures and help
safeguard urban forests as essential infrastructure. Photos provided by EL (A), MER (B), and AR (C and D).

https://doi.org/10.1371/journal.pcim.0000953.9001

PLOS Climate | https:/doi.org/10.1371/journal.pclm.0000953  July 1, 2026 4/20




PLON. Climate

equitable spatial design, supported by appropriate tree management, to minimise disservices. Balancing these consid-
erations with the goal of preserving and restoring urban ecosystems is essential for effective planning and sustainable
outcomes.

The complex trade-offs between the benefits and costs of urban forests, as well as the effects of policy interventions
on ecosystem services, are not yet fully understood [53,54], although the negative consequences of canopy loss are well
documented [55-61]. Notably, canopy losses are often most acute in densely populated neighbourhoods where bene-
fits are most needed [62]. Minimising these declines requires local and site-specific approaches that ensure appropriate
species selection based on site conditions, climate and local preferences and the implementation of policies that conserve
both remnant and newly planted urban forests. Moreover, inequitable access to urban forests exacerbates other social
and environmental injustices and increases health disparities [63—69]. In several countries, low-income and marginalised
communities can often be characterised by low canopy cover, limited proximity to green spaces, and greater exposure
to the adverse impacts of urban heat and air pollution [63—66,70]. These patterns contribute to disproportionate risks of
heat stress, poor air quality, and fewer opportunities for recreation and wellness benefits and provisioning services [63].
As a result, prioritising urban forestry policies that enhance equitable access to well-managed green spaces and target
tree-planting interventions in underserved areas is essential for promoting social equity and maximising the public health
benefits of urban ecosystems [71].

In addition to strong policy support, urban forest management requires continuous monitoring and community engage-
ment. It should follow inclusive local and site-specific approaches that balance biodiversity, ecosystem function, and social
needs and preferences, supported by quantitative and achievable canopy and diversity targets [72—74]. Many cities are
now developing quantitative, neighbourhood and local targets for urban forests that go beyond broad city-wide canopy
goals [72,75—77]. This shift can ensure that neighbourhoods with low canopy cover, where residents lack access to estab-
lished green areas and their benefits, are not overlooked within larger spatial scale targets [63]. Importantly, protecting
mature trees is essential, since newly planted trees cannot replace lost canopy in the short term and can take decades to
provide similar ecosystem services. This requires continuous investment, robust legal frameworks, enforcement mecha-
nisms, and site-specific management approaches that recognise the heterogeneity of urban forests [74].

This essay presents a framework advocating for the positioning of urban forests as essential living infrastructure sup-
porting climate resilience, biodiversity, and wellbeing (Fig 2). We identify four policy priorities—investment in infrastructure,
equitable access, mainstreaming governance, and evidence-based management—and discuss complementary actions for
effective stewardship, legal protections, and economic incentives. Ultimately, the goal is to guide policymakers in embed-
ding urban forests within broader sustainability and resilience strategies to benefit current and future generations.

Policy priorities for immediate action

1. Investing in urban forests as essential living infrastructure for health and resilience

Recognising urban forests as essential living infrastructure requires their integration into legal, financial, and plan-

ning frameworks, including municipal ecosystem accounting and city council budgeting processes [78,79]. Many cities
(although yet not enough) are already moving beyond tree planting targets to adopt site- and function-specific strategies,
aiming to retain and enhance existing green infrastructure rather than relying on a “clear and build” development approach
[e.g., 78-80].

Equally important is safeguarding and enhancing soils, understory vegetation, and habitat, often overlooked elements
critical for long-term tree health and ecosystem functioning [81-84]. Healthy soils support root growth, nutrient cycling,
water infiltration, and pollutant filtration [85,86], forming the foundation for resilient urban forests. Urban forestry initiatives
should thus adopt holistic approaches integrating soil management, habitat diversity, and species-rich planting to deliver
equitable ecosystem services across communities.
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Fig 2. Schematic diagram illustrating the four interconnected and complementary policy priorities essential for safeguarding and enhanc-
ing urban forests. These include: (1) investing in urban forests as essential and critical living infrastructure for climate resilience and biodiversity; (2)
delivering equity and access to ensure all communities benefit from urban forests and greenspaces; (3) mainstreaming urban forests within global

and local climate and biodiversity governance frameworks to secure sustained commitments and financing; and (4) strengthening resilience through
adaptive management supported by monitoring, community engagement, and diversified nursery supply chains. The framework emphasises the need
for integrated legal, financial, and planning mechanisms that recognise urban forests as living infrastructure and critical public assets requiring long-term
stewardship. This policy foundation supports thriving, equitable, and climate-adapted urban forests that deliver multiple benefits to current and future
urban residents. Image generated by ChatGPT (OpenAl, 2025).

https://doi.org/10.1371/journal.pclm.0000953.9g002

Equating urban forest stewardship with other core urban infrastructure, such as drainage and sewer systems, roads
and bridges, and electricity and water supply networks, is essential to reversing losses of valuable mature trees, cre-
ating viable planting spaces, preserving biodiversity, and ensuring future cities are liveable and healthy. Consequently,
municipal budgets should incorporate urban forest management plans, allocating resources for staffing and long-term
maintenance, as they do for built infrastructure. This mindset shift matters because it can help in removing the silos and
prioritisations currently relegating urban forest management to the background, and can create opportunities for dedicated
funding streams, enabling more strategic and sustained investment in urban forestry. As a result, such initiatives facilitate
improved maintenance, expansion of canopy cover, and urban resilience.
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A related and critical challenge that must be acknowledged within such frameworks is the strong profit motive driv-
ing some landowners to prioritise land sale and development over urban forest preservation. This economic imperative
presents a persistent challenge, as landowners, regardless of parcel size, hold primary responsibility for tree stewardship
on their property. Recognising that protecting urban nature constitutes a valuable community service, policy frameworks
should combine regulatory measures with meaningful economic incentives. This includes penalising illegal tree removal
and damage (e.g., poisoning), while also rewarding preservation and enhancement. While fully compensating landowners
for unavoidable development profits may be unrealistic, legislation could mandate minimum levels of urban nature provi-
sion on private lands, with enforceable penalties for non-compliance. Complementary measures, such as tax reductions
for land supporting permanent tree cover, could further encourage stewardship. Together, these approaches frame tree
care as both a legal obligation and a shared social responsibility, balancing economic interests with ecological outcomes.
Incentives for private property owners to conserve trees can further augment conservation efforts [87].

Targeted recommendations for enhancing urban forest conservation and planning are summarised in Box 1.

2. Deliver equity and access

Closing gaps in urban tree provision in underserved neighbourhoods requires setting locally appropriate, site-specific
canopy cover, biodiversity and access targets, co-designed with communities to reflect their needs and values [63,88,89].
Public engagement campaigns must actively involve all communities, incorporate cultural perspectives, and deliver
outreach in multiple languages [90-93]. Empowering marginalised populations through meaningful inclusion in planning,
decision-making, access to resources, and promoting stewardship partnerships is essential to preserve urban forests from
climate stressors, pests and pathogens, and inappropriate development [94]. Furthermore, incorporating Indigenous Peo-
ples’ and local communities’ perspectives ensures equitable stewardship that better respects Indigenous Cultures, Knowl-
edge and Rights, promoting inclusive and just urban forest management [71,95-97]. Targeted planning and resource
allocation must affirm greenspace as a fundamental right and diversify the urban forestry workforce to improve represen-
tativeness and equity [63,64].

Strategic planning should extend from dense urban centres, often dominated by impervious surfaces and limited or no
tree cover [98], to peripheral neighbourhoods. Low-income and marginalised areas often disproportionately experience
limited canopy and biodiversity, exacerbating heat and pollution exposure [99—-102]. Integrating urban forests within city
centres and corridors can enhance climate resilience and social cohesion, reduce disparities, and extend green benefits
to all residents [103]. To avoid green gentrification, municipal greening initiatives must coordinate with housing and urban
planning departments [98].

Key recommendations to enhance urban forest equity and access are summarised in Box 2.

3. Mainstream urban forests in climate and biodiversity governance

Effective policies rely on strategic, high-level targets. Thus, urban forests must be integrated across global, national,
regional, and local climate mitigation, adaptation, and biodiversity conservation strategies, supported by collective cli-
mate finance mechanisms. Linking urban forestry efforts with global governance frameworks, such as the United Nations
Framework Convention on Climate Change, the Paris Agreement, the Convention on Biological Diversity, and the UN
Sustainable Development Goals [104—106] can help ensure that local actions contribute to global climate and biodiversity
targets. Policymakers should embed urban forests within National Adaptation Plans (NAPs), Nationally Determined Con-
tributions (NDCs), National Biodiversity Strategies and Action Plans (NBSAPs), and Nature Restoration Plans (NRPs) to
achieve policy coherence and reduce reporting and implementation costs.

Securing dedicated, long-term finance for stewardship, maintenance, and monitoring is essential. Globally, nature-
based solutions address critical challenges such as climate mitigation and strengthening community resilience to environ-
mental hazards [9]. However, funding often prioritises tree planting, while the long-term costs of maintenance, monitoring,
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and survival are frequently overlooked. Urban forests, as nature-based solutions, remain severely underfunded, with
estimates indicating a need for over $500 billion annually to meet climate and biodiversity goals [107]. Innovative financing
through green bonds, biodiversity credits, and carbon markets can supplement public budgets. Incorporating urban forests
into ecosystem accounting provides evidence to support investment decisions. Initiatives like Tree Cities of the World,
Trees in Cities Challenge, and the Sustainable Forestry Initiative’s community standards provide valuable governance
models, promoting municipal action and global coordination [108—110]. While public funding dominates, private sector
investment mechanisms are key to complementing municipal efforts.

Multi-level governance and active engagement of stakeholders, from community groups to scientists and urban
planners, are vital to implement these global commitments (Fig 3). Local governments, community organisations, and
residents can jointly support and engage in urban forest stewardship. Adoption of blue-green infrastructure performance
standards and municipal level ecosystem accounting will embed forests as central to resilient, equitable urban develop-
ment [111,112]. As urban forests gain recognition as multifunctional infrastructure, rigorous legal protections and transpar-
ent monitoring systems must sustain progress toward equity, climate, and biodiversity objectives.

Key targeted recommendations for mainstreaming urban forests in climate and biodiversity governance are sum-
marised in Box 3.

4. Strengthen resilience through evidence-based management and continuous learning

Governments must invest in integrated urban forest management systems grounded in comprehensive planning,
cross-sectoral collaboration, transparent implementation, and long-term stewardship [113]. Community engagement,
including incorporation of Indigenous and rural traditional knowledge, enhances relevance and equity [96]. At the local
level, ambitious and measurable targets should extend beyond canopy cover to include 3D forest structure metrics

(e.g., tree volume, biomass), habitat connectivity, biodiversity conservation, and equitable access to quality greenspa-
ces [77,86,114]. Transparent tracking via robust, cost-effective tools, such as remote sensing, validated by independent
audits, can enable evidence-based management and accountability [115]. Furthermore, artificial intelligence (Al) is
increasingly vital for managing urban forest data, integrating information from remote sensing, sensors, and community
science to improve tree monitoring and ecosystem assessments [116]. Al-driven tools enable more accurate and cost-
effective urban forest management, especially benefiting cities with limited resources, and help amplify social and health
benefits by supporting evidence-based stewardship [117,118]. Importantly, learning from past urban forest initiatives is
crucial to avoid repeated failures. However, many cities lack systematic records of tree planting success, limiting assess-
ment and evidence-based management [119]. Improved data management and monitoring of planting outcomes will boost
long-term urban forest resilience.

Establishing baselines through comprehensive monitoring of urban forest condition, including size-class distribution,
species and functional diversity, and structural and ecological attributes, is essential for understanding trends and inform-
ing management. However, establishing and maintaining robust local databases to support such monitoring and research
remains a major challenge. Although these systems are critical for decision-making [120], many cities, particularly in the
rapidly developing Global South, still lack the technical capacity and financial resources to develop and sustain them [121].

Building long-term capacity through international collaboration, knowledge exchange, and investment in local exper-
tise is central to equitable global progress [122]. National and non-profit organisations can create centralised hubs for
standardised urban forest data collection and sharing. While many cities maintain local inventories, updating and consis-
tent monitoring remain under-resourced [123—125]. Monitoring must extend to trees on private lands, which often rep-
resent substantial urban canopy yet are under-documented despite their contributions to species diversity and structure
[73,125,126].

Policymakers should also recognise trade-offs associated with urban forests, including irrigation demands conflict-
ing with sustainable water management, spatial competition with mobility infrastructure, and potential health risks for
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Fig 3. Examples of multi-level governance and stewardship initiatives around urban forests in Greater Sydney, Australia. (A) A flexible ‘tree
hugger’ with positive messaging of services provided by street trees during ‘Love your trees’ week in the City of Willoughby. (B) A sign with a QR code
to learn more about new street tree plantings in the City of Sydney. (C) A sign on newly planted trees in the City of Parramatta, notifying the public that
the trees are part of an offset program compensating for tree removal for a new light rail line. (D) A free plant giveaway, including trees, for ratepayers of
Hornsby Shire. (E) Community training in best-practice tree planting in Blacktown. Images provided by SP.

https://doi.org/10.1371/journal.pclm.0000953.9003
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vulnerable populations [46,63,127]. Developing prioritisation tools that integrate spatial data on ecosystem services,
disservices, equity, tree diversity, urban heat islands, costs, and community needs will support tailored, transparent, and
evidence-driven decision-making [128,129].

Diversification of tree species supports climate adaptation and resilience as well as other ecosystem services [130].
Overreliance on narrow species palettes increases vulnerability to climate extremes, pests and pathogens, as evidenced
by historic monoculture losses [131,132]. Urban forest policies should adopt functional and genetic diversity, combining
species with complementary traits, such as drought and pest resistance, to enhance the resilience of urban areas [130].
This diversity extends to understory vegetation and soil biota, forming multi-layered, functional urban forests. Importantly,
native species richness provides a buffer against ecological risks, though climate change and social factors often require
the integration of carefully selected and rigorously risk-assessed non-native species for functional complementarity,
based on local and site considerations [133—135]. Importantly, species selection and urban forest diversification must
be grounded in site assessments and local preferences [22], as environmental conditions, social contexts, and urban
gradients vary widely not only between regions but also within cities. This spatial variability influences tree performance,
resilience, and ecosystem service provision, needing localised evaluation and adaptive management to ensure successful
urban forest outcomes. Balancing diversification with respect for cultural values and Indigenous and local knowledge is
essential [97]. Investment in nursery and supply chains that produce a broad range of high-quality, climate-resilient spe-
cies supports this goal [63].

Finally, guided natural regeneration, a cost-effective restoration method supported by natural seed banks, can acceler-
ate canopy development, reduce planting demands, and increase species diversity [136—139]. Effective management of
competing vegetation and protection from disturbance can enable rapid regeneration with minimal inputs [140,141].

Key targeted recommendations for strengthening resilience through evidence-based management and continuous
learning are summarised in Box 4.

Conclusions

Urban forests are among the most effective nature-based solutions available to cities. Despite their importance, many
global policies aimed at protecting urban forests remain underfunded (especially for maintenance and monitoring), and
inadequately enforced, limiting much-needed climate action. Thus, immediate investment and safeguarding of urban for-
ests will secure long-term benefits. We have described four urgent policy priorities for immediate action to safeguard and
enhance urban forests: investing in urban forests as essential living infrastructure; delivering equitable access to green-
space; mainstreaming urban forests into climate and biodiversity governance frameworks; and strengthening resilience
through evidence-based management and continuous learning. These priorities form the foundation for effective urban
forest stewardship that can support significant climate, environmental, health, and socio-economic benefits. As urbanisa-
tion and climate pressures intensify, urban forests offer a vital pathway to sustain greenspaces and ecosystem functions
at a global scale. Greening cities is not just a climate mitigation strategy but a necessity for resilience, health, and social
equity for current and future generations. Recognising and investing in urban forests as essential and critical living infra-
structure is urgent to secure a sustainable future for Earth’s billions of urban residents.

Box 1. Targeted recommendations to enhance urban forest conservation, stewardship,
and planning, aiming to protect mature trees, expand canopy cover, and integrate living
infrastructure into broader municipal strategies.

1. Establish clear legal frameworks protecting trees on both public and private land, including private tree bylaws that
restrict unauthorised removals and mandate minimum levels of urban nature provision on private parcels.
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10.

Strengthen enforcement and deterrence through advanced monitoring tools such as remote sensing to detect can-
opy loss at fine spatial scales, paired with tiered penalties for repeat or large-scale illegal tree removal, including
possible criminal sanctions where appropriate.

Reinvest fines and reward stewardship by directing penalties collected from illegal removals back into urban for-
estry programs and providing incentives for property owners to conserve mature trees, such as property tax reduc-
tions linked to canopy cover.

Integrate urban forest conservation into strategic urban planning to prevent conflicts with infrastructure develop-
ment, preserve mature trees and soils, and limit land-use incentives that favour deforestation over stewardship.

Differentiate restoration planting from maintenance planting, with restoration focused on degraded sites and main-
tenance planting aimed at sustaining mature tree populations, each supported by dedicated budgets.

Capitalise on large infrastructure projects as cost-effective opportunities to expand urban tree canopy and diversity
through coordinated tree planting.

Facilitate comprehensive tree risk assessments and expand knowledge of mitigation techniques to safely extend
the lifespan of valuable urban trees.

Explicitly include urban forests in climate risk, pandemic preparedness, and critical infrastructure planning, incorpo-
rating tailored investment, depreciation, and risk management strategies to address environmental stresses.

Set ambitious, measurable, and transparent urban forestry targets that include 3D forest structure, habitat connec-
tivity, biodiversity conservation, and equitable access to greenspace.

Incorporate soil health and habitat quality monitoring as integral components of urban forestry initiatives to enhance
long-term ecosystem resilience and align urban forests with essential living infrastructure.

Box 2. Targeted recommendations to promote equity and access in urban forestry.

1.

Develop site-specific canopy cover, diversity, and greenspace targets co-designed with local communities, ensuring
representation of diverse cultural values and needs.

Design and implement multilingual public outreach and engagement programs that empower marginalised and
underrepresented populations to participate in urban forest stewardship.

Ensure meaningful inclusion of marginalised communities in urban forest planning, and decision-making processes
through accessible forums and resource provision.

Coordinate urban greening efforts with housing, social, and urban planning departments to mitigate green gentrifi-
cation and promote affordable, inclusive access to ecosystem services.

Prioritise equitable tree planting and maintenance in socio-economically disadvantaged neighbourhoods, with
transparent monitoring and reporting of progress.

Expand and diversify the urban forestry workforce to reflect community demographics, improving cultural compe-
tency and representativeness in stewardship roles.

Promote partnerships among governments, community organisations, and Indigenous groups to support
co-management and culturally inclusive urban forest governance.
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8.

9.

Promote equitable distribution of tree benefits by explicitly tracking canopy cover, species composition, and
ecosystem service supply by neighbourhood socioeconomic status and ethnicity, and using these data to guide
investment.

Support community or Indigenous stewardship initiatives with dedicated funding, technical resources, and
long-term institutional backing, recognising them as core partners in urban forest governance and management.

10. Explicitly monitor and report on green gentrification risks when implementing new greening projects, linking canopy

expansion with housing-stability and affordability measures.

Box 3. Targeted recommendations to mainstream urban forests in climate and biodiversity
governance.

1.

Establish city-level urban forest governance platforms that coordinate climate, biodiversity, and urban planning
agencies, as well as community stakeholders, to align urban forest strategies with national and international
commitments.

Mainstream urban forests into national climate and biodiversity reporting, ensuring that urban canopy, ecosystem
services, and equity metrics are systematically included in National Adaptation Plans (NAPs), Nationally Deter-
mined Contributions (NDCs), National Biodiversity Strategies and Action Plans (NBSAPs), Nature Restoration
Plans (NRPs), and national inventories to track progress and accountability.

Develop and enforce minimum urban forest performance standards for municipalities, setting thresholds for canopy
cover, species diversity, and equitable access, and requiring regular public reporting to maintain transparency and
policy coherence.

Embed urban forests into Regional and National Adaptation Plans, Nationally Determined Contributions, and Biodi-
versity Strategies to align local actions with global climate and biodiversity goals.

Secure dedicated long-term financing through public budgets, green bonds, biodiversity credits, and carbon
markets.

Align financial policies to eliminate incentives for urban forest degradation and promote investments recognising
urban forests as essential living infrastructure.

Promote multi-level governance approaches engaging local communities, scientists, planners, and policymakers.
Integrate urban forests into municipal ecosystem accounting and blue-green infrastructure standards.

Use global initiatives (e.g., Tree Cities of the World, Trees in Cities Challenge) as frameworks for coordination and
knowledge sharing.

10. Promote communications strategies that highlight urban forest benefits to catalyse private-sector investment.

Box 4. Targeted recommendations to enhance resilience through evidence-based urban
forest management.

1.

Invest in integrated urban forest management systems that combine cross-sector collaboration, transparent imple-
mentation, long-term stewardship, and active community and Indigenous Knowledge engagement.
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2. Develop and maintain standardised urban forest monitoring systems and databases at local and regional scales,
supported by national or international hubs, incorporating canopy cover, species diversity, tree vitality, and struc-
tural attributes through field data, remote sensing, and independent field-based audits.

3. Expand capacity building in rapidly growing and under-resourced cities, especially in the Global South, through
international partnerships and knowledge exchange programs.

4. Include private lands in urban forest inventories and monitoring to capture the full extent and diversity of urban
canopy cover.

5. Establish ambitious, measurable, and transparent urban forestry targets that incorporate 3D forest structure, habitat
connectivity, biodiversity conservation, and equitable access to greenspace.

6. Develop prioritisation and decision-support tools that integrate spatial data on ecosystem services and disservices,
equity, costs, and community needs to guide transparent, evidence-based management.

7. Promote species and genetic diversification, incorporating native and carefully selected non-native species with
complementary functional traits to build ecosystem resilience.

8. Invest in nursery and supply-chain capacity to produce diverse, high-quality, climate-ready tree species aligned with
local ecological and cultural values.

9. Implement and scale guided spontaneous regeneration and support adaptive management through continuous
monitoring of planting success, survival, and failure, with feedback loops to improve long-term resilience.

10. Communicate the complexities and trade-offs of urban forest management transparently to support informed decision-
making among policymakers and stakeholders.
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