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Welcome

“You are helping to raise the bar for urban forestry in
cities around the world, and there's never been a
more important time for it. We urgently need more
trees in urban areas to help foster healthier and
happier communities. The 2nd World Forum on
Urban Forests will be an amazing platform for
leaders and changemakers to come together for
meaningful discussion about developing greener and
more resilient cities. As a co-organizer, the Arbor
Day Foundation is eager to see innovative ideas take
shape over the next five days and, eventually,
become the catalyst for real-world impact. We
encourage you to welcome challenging questions,
explore the many resources available, and establish
strong connections with your peers. We're so
grateful you're here!”

Dan Lambe
Arbor Day Foundation CEO

"Welcome to Washington, DC!  The District of
Columbia earned the moniker City of Trees in the
mid 1800s, due to the sustained use of trees as
critical urban infrastructure. And while the myriad
benefits we now understand urban trees provide
were less well known at the time, these efforts,
beginning with L'Enfant's original plan up through
today's Sustainable DC Urban Tree Canopy goal,
reveal a sustained legacy of utilizing trees to create a
healthy, inclusive and resilient city. Please enjoy
your time in the District!”

Earl Eutsler
DDOT Urban Forestry Division
Associate Director/State Forester

"Welcome to the 2nd World Forum on Urban
Forests!

Warm greetings to all participants, distinguished
guests, experts, and enthusiasts. Over the next five
days we will embark on a journey dedicated to the
vital role of urban forests in shaping healthy,
inclusive, and resilient cities worldwide.

The Forum will serve as a platform to explore the
intricate relationship between urban environments

and the green spaces within them. Discussions will
highlight — innovative  approaches,  sustainable
practices, and research that addresses both benefits
and challenges of urban forests. Thank you for being
a part of the Forum. Your presence and active
participation are vital as we collectively envision
greener, healthier, inclusive cities. Let's make these
days of learning truly memorable. Welcome aboard
this inspiring journey!”

Zhimin Wu

Director, Forestry Division
Food and Agriculture Organization of the United
Nations (FAO)

"ISA is proud to partner in organizing the World
Forum on Urban Forests. As an event that promotes
the profession and professional development of
arborists and urban foresters, raises public
awareness of the benefits of trees, and facilitates the
dissemination of knowledge on urban forestry, the
forum aligns strongly with ISA’s mission and guiding
principles. We hope this event will facilitate new
connections, foster learning, and inspire innovation
in the management of urban forests and green
spaces for years to come”

Caitlyn Pollihan
ISA CEO & Executive Director

"The USDA Forest Service is proud to be a co-
organizer of the 2nd World Forum on Urban Forests.
Please visit our exhibit and explore our resources
that support healthy, inclusive, and resilient
communities. For more than 40 years, we have
worked to improve the forests and urban spaces
where more than 84% of Americans live, work, and
play. With your help — and the energy and capacity
of our tribal, state, and local community partners —
we will continue to lift vulnerable communities and
build capacity for the future to sustain the benefits of
trees and forests for generations to come”

Randy Moore
Chief, USDA Forest Service



"Welcome to our nation’s capital, to our museums
and gardens, and to the 2nd World Forum on Urban
Forests! At Smithsonian Gardens, we connect
people through plants and gardens to grow a better
world. We look forward to connecting with you over
the next week to grow greener, healthier, and
happier cities. Join us! Your voice is important as we
spend time sharing the latest science, exploring best
practices, and discussing how to scale up our
impacts and share that knowledge with those
making a difference in our urban landscapes”

Joy Columbus
Director, Smithsonian Gardens

“Welcome to the 2nd World Forum on Urban
Forests!

We are thrilled to meet all of you here in Washington
DC, to share knowledge, experiences, and
enthusiasm on urban forests! This forum will help us
all to advance in our specific fields of expertise but
more, to imagine new ways to work together, and to
create even better urban forests all over the world.
Happy forum to all!”

Stefano boeri, Maria Chiara Pastore
Politecnico di Milano
Stefano Boeri Architetti

"Leave no one and nothing behind - every person,
city, and forest is included in our vision for the future
Urbancene. This concept is rooted in the
interconnected, systemic life of forests. Using the
forest as an analog for cities encourages us to delve
into the complex structures and functions of socio-
ecological systems that are both interconnected and
integrated, linking bustling urban areas with serene,
remote forests and natural landscapes. In this
perspective, cities are nestled within nature, not the
other way around. This foundational realization calls
for a reimagined approach to shaping future cities,
demanding a renewed pact of collaboration between
societies and the environment. The initiative
supported by SISEF, ‘Forest Science for Cities,’
aligns with this vision, promoting harmony and

coexistence between human development and
nature's splendor”

Fabio Salbitano

SISEF



Intro duction

Urban forests play a vital role in sustainable and resilient urban development, contributing to
socio-economic and environmental benefits. However, their full potential often remains untapped
due to a lack of urban governance, planning, and knowledge. The 2nd World Forum on Urban
Forests aims to address this by creating a global movement that connects practitioners,
scientists, and decision-makers. Washington, DC, with its rich tradition of urban forestry and
urban greening, is the ideal city to host this Forum.

The Forum provides a platform to exchange experience, best practices and lessons learned, and
promote collaboration on the development of Urban and Peri-urban Forestry strategies and the
identification of urban forests as means towards a greener, healthier, and happier future.

The b-day Forum is designed to provide a comprehensive exploration of urban forests in relation
to three key topics, namely health, inclusivity, and resilience. During the first 3 days, participants
will have the opportunity to delve into these crucial areas through presentations, workshops, and
discussions led by over 100 experts from around the world. The program is thoughtfully
structured to offer a flexible format, ensuring a dynamic and engaging experience for all
attendees. Each morning, high-level keynote speakers will provide valuable insights and
inspiration, setting the stage for the day's discussions. In the afternoons, high-level discussion
panels will foster in-depth conversations, allowing participants to delve into specific topics and
exchange ideas with renowned experts in the field. Furthermore, the forum offers a rich array of
side events, training sessions, and field trips. These additional activities, organized by both
external and internal partners, aim to further enrich the overall experience and stimulate a
flourishing environment for the exchange of ideas.

Following the successful first edition, the aim of the 2" WFUF is to continue to highlight positive
examples of planning, design and management approaches that cities with diverse cultures,
forms, structure and histories have implemented to optimize the contribution that urban forests
can provide in terms of economic development, environmental conservation, improved social
cohesion, and public health and well-being. The forum is expected to have a significant impact
on advancing sustainable and resilient urban development, optimizing the contribution of urban
forests, and creating a healthier, more sustainable and more inclusive future for urban
communities.

We extend our gratitude to the organizers who have made this Forum possible, including the
Food and Agriculture Organization of the United Nations, Arbor Day Foundation, Government of
the District of Columbia, Politecnico di Milano, SISEF - Societa Italiana di Selvicoltura ed
Ecologia Forestale, USDA Forest Service, Smithsonians Gardens and the International Society
of Arboriculture.

Finally, we remind that World Forum on Urban Forests is a solid ongoing initiative that
encourages knowledge exchange, partnerships, and collaboration among local and international
entities, working tirelessly to improve urban forests worldwide.
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Healthy Cities

Chairperson: Simone Borelli

Keynote Speakers:

Aruni Bhatnagar
Kuo Ming

Moderators:
Session 1.1: Kathy Abusow
Session 1.2: Thomas Hofer

Session 1.3: Francisco Escobedo

Session 1.4: Cynnamon Dobbs
Session 1.5: Yujuan Chen

Session 1.6: Kathleen Wolf
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Healthy Cities

Session 1.1 Elysium: Creating the policy and legal framework to support the role of urban
forests as public health infrastructure

The relationship between green infrastructure and public health in land use planning
Anna Sunding

Urban Forests for Life: The public policy in Bogota D.C
Martha Liliana Perdomo Ramirez

Nature in Urban Planning for Better Human Health
Kathleen Wolf

Fulfilling the promise of urban forestry: How do we align site-level urban forest management to achieve
city-wide plans?
Corinne Bassett

On tree-related microhabitats in urban areas
Thomas Campagnaro

Bogot4's pruning plan, an essential planning and governance instrument
German Tovar Corzo
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Healthy Cities

The relationship between green infrastructure and public health in land use planning

Anna Sunding', Thomas B. Randrup', Helena Nordh2, Asa Ode Sang’, Kjell Nilsson?

1. Dept. of Landscape Architecture, Planning & Management, Swedish University of Agricultural Sciences, Lomma,
SKANE, Sweden

2. Department of Urban and Rural Development, Swedish University of Agricultural Sciences, Uppsala, Sweden
3. Nilsson Landscape Inc. , Lund, SKANE, Sweden

Urban forests constitute a key part of urban green infrastructure (Gl), and as such play a crucial role in tackling
public health related challenges (Tzoulas et al, 2007). While land use planning is fundamental for delivering
increased and equitable public health outcomes (Sallis et al, 2016), it is largely unknown to what extent this is
implemented in planning practice. In the Nordic countries, comprehensive plans have a common purpose of
setting visions for future land use and prioritizing key values for future urban development.

The aim of this study was to identify the conditions set for developing health-promoting green infrastructure in
land use planning in a Nordic context. Six municipal comprehensive plans were studied concerning terminology
and goals describing Gl and public health. The analysis was based on a framework adapted from the “Causal
model of impacts of urban green spaces on human health and well-being” (HH&W), presented by WHO (2017).

The results revealed diverse and nuanced terminology describing properties and functions of Gl that was similar
in all six plans, while health outcomes were superficially described and rarely referred to. Though all plans
contained an abundance of information potentially relevant to health outcomes, it was seldom framed in a health
perspective. When mentioning functions of Gl, emphasis was on physical activity rather than rest and experience
of nature. Goals relating to the GI-HH&W connection were found in five of the six plans, but were overarching
and general.

Overall, current descriptions fail to acknowledge that health outcomes vary with the properties and functions
provided by e.g. urban forests, and may thus fail to provide sufficient arguments to withstand other strong land
use interests. Consequently, the general lack of nuance in the way Nordic comprehensive plans describe
envisioned health outcomes may lead to uncertainty concerning (i) the land claims required and (i) how allocated
land should be configured in order to promote HH&W via Gl and e.g. urban forests. Furthermore, the general
descriptions of the GI-HH&W relationship in comprehensive plans may create additional uncertainties for
prioritization in subsequent planning phases.

Additionally, the lack of focus on rest and nature experiences risk promoting more activity centered and thus
programmed green spaces, at the cost of larger and more un-programmed and natural spaces such as urban
forests. A more explicit health focus in the early and visionary stages of local government planning would aid a
more holistic approach to promoting HH&W through public Gl.

1. Sallis, J. F,, Bull, F,, Burdett, R, Frank, L. D,, Griffiths, P, Giles-Corti, B, & Stevenson, M. (2016). Use of
science to guide city planning policy and practice: how to achieve healthy and sustainable future cities.
Lancet, 388(10062), 2936-2947. doi:10.1016/s0140-6736(16)30068-x

2. Tzoulas, K, Korpela, K, Venn, S, Yli-Pelkonen, V., Kazmierczak, A, Niemeld, J., & James, P. (2007).
Promoting Ecosystem and Human Health in Urban Areas Using Green Infrastructure: A Literature Review.
Landscape and Urban Planning, 81, 167-178. doi:10.1016/j.landurbplan.2007.02.001

3. WHO Regional Office for Europe (2017). Urban green spaces: a brief for action. Copenhagen: WHO
Regional Office for Europe. https://www.euro.who.int/en/health-topics/environment-and-health/urban-
health/publications/2017/urban-green-spaces-a-brief-for-action-2017 [Retrieved [2022-01-24]
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Healthy Cities

Urban Forests for Life: The public policy in Bogota D.C

Manuel José Amaya Arias', Marha Liliana Perdomo Ramirez'!, Germén Dario Alvarez Lucero', Paola Liliana
Rodriguez!

1. Jardin Boténico José Celestino Mutis (Bogota - Colombia), Bogota, BOGOTa D.C., Colombia

The proposal of the Land Management Plan -POT 'Bogota Reverdece 2022-2035' is the future vision of a city
at the service of all that protects the planet and takes care of us, that responds to short-term needs, without
renouncing to the bets of a smart city. With the aim of mitigating the problems of availability, quality and
accessibility of green public space, the POT declares wetlands as ecological reserves, increases plant cover by
30%, consolidates b ecosystem connectors and prioritizes the formation of 19 urban forests in 139 hectares..

The POT has defined Urban Forests as elements of the pedestrian public space, made up of tree covers grouped
in mass or linear with interlacing or overlapping of the crowns, with a differential plant composition, which
integrates native and naturalized species with different sizes (trees height greater than 5 m), which facilitate
transit, nesting and shelter for wildlife. They contribute to the protection of the natural and cultural heritage of the
city and increase the quality of the landscape, reduce air pollution, contribute to climate regulation, provide shade
and provide benefits for people's mental and physical health.

In 2022, the City Council issued a regulation with which urban forests are integrated into the dynamics of the
planning and territorial ordering of the Capital District, as a strategy for environmental conservation and
adaptation to the climate crisis”; which was later developed by the environmental authority of Bogoté -SDA- who
established the guidelines for the implementation of urban forests in the urban area of the Capital District, and
delegated to the Bogoté Botanical Garden its identification, characterization, and silvicultural study.

In addition, and in development of the Naturaleza-Salud y Cultura program of the Botanical Garden of Bogots,
which aims to raise awareness about the therapeutic potential of reconnecting with nature, urban forests are the
setting in which the research is carried out, which has with the objective of measuring the effects of immersion
therapy in nature "Vitamin N" on stress levels in health workers in the city. It is a study that is in clinical trials and
is developed under the leadership of the National Institute of Health.

In this way, Bogotd advances in its commitment to care for its inhabitants and plant cover, and constitutes a
regulatory and public policy framework, aimed at the formation and maintenance of urban forests, thus
increasing the supply of green areas for use and enjoy citizenship.

13



Healthy Cities

Nature in Urban Planning for Better Human Health

Jennifer M Egan', Kathleen L Wolf?, Sagar Shah?

1. University of Maryland Environmental Finance Center, Newark, DE, United States
2. University of Washington, Seattle, WA, USA
3. American Planning Association, Chicago, IL

Research documenting the positive associations between human health and urban forests, as well as nearby
nature experiences, in parks, gardens and streetscapes, has expanded in recent years. Recent studies also
indicate that trees and green spaces are unevenly distributed across urban areas potentially contributing to
health disparities. The planning discipline lacks tools and guidance to connect planning for green space with
evidence-based health outcomes.

The project underway with partners from University of Maryland Environmental Fianace Center, the American
Planning Association and the University of Washington is funded by the US Forest Service National Forest
Resiliency Innovation Challenge Cost Share Grant Program. The project will translate health benefits of nearby
nature to planning practices. This work will promote the broader network of not only forests, but also the
spectrum of green spaces as essential to health and resilience across all communities, including the importance
of improving equity. The built and natural environments are crucial social determinants of health, and thus, all
environments that impact health must be considered in planning and policy-making processes. Current planning
guidance for nature-based human health primarily focuses on access to parks. Professional planning processes
and frameworks typically do not incorporate the detailed extent of the linkages between nearby nature and
health outcomes. The project will provide planning guidance to treat nearby nature as a comprehensive system,
including trees, parks and natural areas, to promote nature access for all, and to support physical, mental and
social health in communities.
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Healthy Cities

Fulfilling the promise of urban forestry: How do we align site-level urban forest
management to achieve city-wide plans?

Corinne G Bassett!, Susan D Day', Cecil C Konijnendijk'-2, Lara Roman3 4

1. University of British Columbia, Vancouver, BC, Canada

2. Nature Based Solutions Institute, Malmé, Sweden

3. USDA Forest Service Northern Research Station, Philadelphia, PA, USA

4. USDA Forest Service Pacific Southwest Research Station, Davis, CA, USA

Cities around the world are setting goals and creating plans to alleviate mounting, diverse, problems like flooding
during rainstorms, extreme heat, declines in mental and physical health, food insecurity, and disappearing wildlife
habitat. While professionals in our field know that urban forests can and do help address these issues by
providing a range of ecosystem services, there are frequently gaps in knowing how to change site-level
management practices to better align with particular city-level objectives. Additionally, how urban foresters
connect operations to such goals, and the challenges they face in doing so, have not been documented, despite
their potential to significantly impact urban resilience.

We synthesize findings from a study of professionals in small, medium, and large cities across the United States
and Canada. Targeted cities had (1) one or more ambitious city-wide ecosystem service-related goals and (2) an
advanced urban forestry program (assessed by the presence of indicators such as a recent management plan,
public tree inventory, and active Tree City USA or Tree Cities of the World status). Interviews were conducted
with employees with responsibility for managing urban forests, including street trees. Participants were broadly
aware of their city's goals and plans related to issues such as climate change, urban heat, and stormwater
management. In some cases, participants indicated that they had been consulted when the plans were made, but
most noted insufficient alignment between the plans their city produces and the urban forestry programs they
manage. A frequently repeated motivation for including urban forestry in broader sustainability and resilience
plans was that this would present ways to increase funding for their urban forestry programs.

To increase urban resilience, cities need to effectively harness the potential of nature-based solutions such as
urban forests to contribute ecosystem services. With this study, we establish the current challenges and best
practices of municipal urban forest programs for aligning site-level management actions to contribute to city-
level ecosystem service goals.
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Healthy Cities

On tree-related microhabitats in urban areas

Thomas Campagnaro’-2, Nicola Menon', Dina Cattaneo’, D. Johan Kotze?, Yoan Paillet?, Paolo Semenzato'

1. Department of Land, Environment, Agriculture and Forestry, Universita degli Studi di Padova, Legnaro, PD, ltaly
2. National Biodiversity Future Center, Palermo, Italy

3. Faculty of Biological and Environmental Sciences, Ecosystems and Environment Research Programme,
University of Helsinki, Helsinki, Finland

4. INRAE, LESSEM, Université de Grenoble Alpes, Grenoble, France

Urban trees and forests have a crucial role for biodiversity in cities. However, while attention towards urban forest
biodiversity is increasing, there are only few studies that have investigated the role of trees as biodiversity
providers within cities. In this context, the survey and monitoring of tree-related microhabitats, i.e. small structures
on trees of value for living organisms, in cities and in different urban green infrastructures can contribute to
identify and acknowledging biodiversity. Their monitoring would provide important knowledge on the role that
trees potentially play in supporting cities with biodiversity. However, many of these structures also indicate
possible unstable or unhealthy trees (e.g. fungi, trunk-base rot-holes, dead branches) raising risks within heavily
populated environments. Therefore, when aiming at biodiversity conservation in cities, appropriate planning and
management should consider possible trade-offs and prioritize actions. Here we discuss the relevance of
considering tree-related microhabitats when assessing biodiversity in cities and the specific implications for
management and planning. This contribution will consider information from the literature on tree structures in
urban areas and use specific data from urban parks and monumental trees in European urban areas.
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Healthy Cities

Bogotd’s pruning plan, an essential planning and governance instrument

GERMAN TOVAR CORZQ'
1. SERAMBIENTE, Bogota, BOGOTa, Colombia

Pruning Plan is a planning instrument developed by Bogota’s government to carry out the really necessary
pruning, in an organized and technically applied manner. It was adopted in 2019 and its formulation was based
on the urban trees census and focused on the detailed study of the species, tree architecture, type, intensity and
the pruning cycle required for each tree, taking into account the location and the microclimatic zone in which it is
located. Knowing that Bogotd's urban trees census exceeds 1.200.000 individuals in public space, and that a
large part of them require recurring pruning, it became necessary to establish this mechanism to authorize and
monitor by the Bogota’'s Environmental Authority ( SDA). This plan initially has an application permit for 8 years,
between 2019 and 2026.

Pruning Plan main objective is to carry out adequate pruning maintenance (type, intensity and cycle), to all
Bogotd's public tree cover for the conformation of structurally strong trees, with a single dominant stem, with a
compensated crown and branches joined strongly. Very important purposes are also pursued, such as: prioritizing
technical criteria to define the appropriate treatment; reduce recurring procedures that can overwhelm
administrative offices; avoid the over intervention of trees and the programming and performance of unnecessary
pruning due to commercial, political or community pressure; progressively improve the physical and sanitary state
of the city’s tree cover; update the urban trees census; rationalize the use of logistical, technical and economic
resources of the city government; and clearly define the annual budget required to carry out adequate
maintenance of the entire urban forest mass.

Operators must fill out a format in which they record the pruning information performed on each tree with
photographs before and after treatment, identifying the tree treated with their unique identification number from
the Urban Tree Information System (SIGAU). With this procedure, the SDA performs follow-up in order to control
that the treatment applied is technically appropriate in the three variables, that is, type, intensity, and that the
minimum cycle is also fulfilled to avoid new interventions prematurely. The defined treatment routes prioritize the
trees located in the circulation system, that is, those located on platforms, separators, squares and active
recreation sites, and then schedules pruning to those located in sites of passive recreation and near to the water
flows.

During the first 4 years, 505.573 interventions were recorded, pruning 377.368 trees that represent 31.24% of
the urban tree census, which means that the same number of dasometric data updates have been made in the
SIGAU. 10.48% of the tree census, corresponding to 126.570 trees, have already received the second pruning.
Compared to what was previously done, pruning has been reduced by 41.5%, with the corresponding reduction
in waste generated per year. Progressively, the improvement in trees’ physical and sanitary state is appreciable,
and the volume of foliage maintained in the treetops has increased, which increases the environmental offer for
Bogota's residents’ benefit.
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Healthy Cities

Session 1.2 Barefoot in the Park: How contact with nature can affect our health and
wellbeing

Creative Community Engagement Strategies for Green Infrastructure Projects
Matthew Lépez-Jensen

Effects of nature immersion therapy: Results from a pilot study
Diana Marcela Paredes Céspedes

Community Tree Stories: Exploring Healthy Environments in Three Boston EJ Neighborhoods
David Meshoulam

Introducing a Human-Centered Planting Metric
Rachelle Lim

Healing Power of Nature: Forest Therapy in Action
Won Sop Shin

Type of nature users: pathways towards our health and well being
Cynnamon Dobbs
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Healthy Cities

Creative Community Engagement Strategies for Green Infrastructure Projects

Matthew Lépez-Jensen!

1. Parsons School of Design/Fordham University, Bronx, NY, United States

*Warning: This presentation features art and not a single graph, chart, or diagram.

Historically underserviced communities may not fully benefit from green infrastructure projects like urban forests,
street trees, rain gardens, and green roofs without first encountering these topics through some form of
community engagement. This presentation will cover three socially engaged art projects by environmental artist
Matthew Ldpez-Jensen. Each project was designed to educate participants and viewers while also building
pathways to stewardship.

Talking about storm water management and heat island effect is fun for all ages. The Tibbetts Estuary Tapestry1
is a 1b-foot long, community embroidered tapestry designed by Matthew Lépez-Jensen in collaboration with
artist Ana de la Cueva and completed with the help of over 100 volunteers. Each volunteer was provided free
materials, Zoom lessons, and detailed video instructions on how to stitch hardy, sun-loving plants. The tapestry
features neighborhoods built on land that was once an estuary. And residents of these neighborhoods now face
perpetual floods because Tibbetts Brook was diverted into the sewer system, where it causes a host of
problems. The finished tapestry is an educational tool for teaching about storm water management and it is also
a patchwork of beautiful, sometimes surprising, occasionally comical, notions of a greener future.
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Healthy Cities

Effects of nature immersion therapy: Results from a pilot study

Diana Marcela Paredes Céspedes’, Jeadran Malagén-Rojas’, Norida Vélez Cuellar’, Yesith Toloza Pérez!,
Martha Liliana Perdomo Ramirez?, Paola Liliana Rodriguez?, Layda Marfa Zuluaga Rivera?, Viviana Racero?,
Ronald Lépez Herndndez', Alejandra Parada-Lépez'!, Marien Palma Parra’, Eliana Téllez Avila'!, Edgar
Antonio Ibafiez Pinilla’

1. Bogota D.C., Instituto Nacional de Salud, Bogotd, Colombia
2. Bogota D.C., Jardin Botanico de Bogota José Celestino Mutis, Bogota, Colombia
3. Caldas, Universidad Catdlica de Manizales, Manizales, Colombia

Introduction: Recent studies on healthcare workers in Colombia have shown a considerable increase in stress,
anxiety, depression, and other psychological disorders as a result of the COVID-19 pandemic. Scientific and
worker societies have demanded greater attention to these risks and the development of strategies to prevent
them, such as nature immersion therapies. As far as it is know, there are no robust studies with appropriate
designs to evaluate the effect of this type of intervention on reducing psychosocial risk in the worker population.
The aim of this study was to evaluate the effects of nature immersion therapy on reducing stress, anxiety, and
sleep quality levels in a population of workers in Bogota city.

Materials and Methods: A randomized clinical trial comparing three study groups: control, intervention in
metropolitan parks, and intervention in urban forests. The intervention was defined as participation in a guided
nature immersion therapy in a metropolitan park or forest environment once a week for a month. The control
group did not receive intervention, only two stress management talks conducted by the occupational health and
safety department. Stress level (Perceived Stress Scale-14), fatigue (Yoshitake subjective symptoms of fatigue
questionnaire), anxiety (State-Trait Anxiety Inventory), and sleep quality (Pittsburgh Sleep Quality Index) were
evaluated at enrollment and at the end of the intervention. Medians, averages, and standard deviations were
estimated for quantitative variables, and frequencies and percentages were estimated for qualitative variables. A
bivariate analysis was performed to compare nominal or ordinal variables using a Pearson chi-square test with
Yates' correction. The Fligner-Killeen test was used for median differences. This study was approved by the
Ethics Committee of the National Institute of Health CEMIN-21-2021 and registered in a repository
(https://clinicaltrials.gov/ct2/show/NCT05315388).

Results: The average age of the participants was 42 + 13 years, with women being the predominant sex at 56%
(n = 14/25). At baseline, there was no significant difference in stress, anxiety, fatigue, and sleep quality levels
among participants at the time of enrollment in the study. It was found that completing the intervention led to a
decrease in stress levels in the intervention groups (forest and metropolitan park) compared to the control
(p=0.048). There were no statistically significant variations in anxiety, fatigue, and sleep quality scales. No
significant differences were found in the forest and control groups pre vs. post-intervention. When comparing
within groups, no statistically significant differences were found (p>0.05).

Conclusions: These results suggest that nature immersion therapy (whether in parks or forests) could be
effective in reducing stress levels in the working population. Larger studies are needed to evaluate the long-term
effect of this type of intervention on stress levels.
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Community Tree Stories: Exploring Healthy Environments in Three Boston EJ
Neighborhoods

David Meshoulam?, Jerel Ferguson'

1. Speak for the Trees, Boston, Dorchester, MA, United States

This novel project, supported by a grant from the Environmental Protection Agency (EPA), serves to expand a
small urban forestry NGO's understanding of residents’ relationships to trees while also engaging residents
understanding of and leadership in local issues of community forestry. The nonprofit, Speak for the Trees,
Boston, ran a series of workshops in 3 environmental justice (EJ) neighborhoods of Boston. These workshops
were facilitated by a professional journalist, doctoral students in biogeosciences, and a professional in urban
forestry. Residents shared their stories, learned about the relationship between trees and soil, methane leaks,
and air pollutants, and explored tree equity in their neighborhood. In the coming months residents will use this
information to craft a tree walk in their community.

In April and May 2023, each neighborhood group will host two tree walks and will invite local residents and
leaders to learn about the importance of trees in creating and maintaining strong, healthy, and vibrant
communities. The resulting walks and stories will be captured by videographers and shared on the organization’s
website. Through this bi-directional process of listening and learning, SFTT aims to build trust, develop deeper
collaborative relationships, and expand its understanding of the role that trees play in residents’ lives. Residents,
meanwhile, will have had an opportunity to build community through story-telling, learn about the science of
urban forestry and its role in public health, and become tree ambassadors in their community.

This project is predicated on the axiom that residents' voices, concerns, and aspirations regarding the distribution
of tree canopy coverage must be elevated. The tools and products of the project empowers residents to:

1. Better understand the intersections of environmental justice, system racism, public health, and tree
canopy cover;

2. More effectively advocate for improved air quality through future tree-related campaigns;

3. Organize community-based outreach activities related to urban forestry, environmental justice, and
public health;

4. Amplify their personal stories about trees and their relationship to public health; and

5. Identify the type of data that should be included in developing the future plans for Boston's urban forest.
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Introducing a Human-Centered Planting Metric

Rachelle Lim', Mark McPherson', lan Leahy?

1. City Forest Credits, Seattle, WASHINGTON, United States
2. American Forests, Washington, DC, United States

Urban forestry has made significant strides towards quantifying the ecosystem services and environmental
outcomes of urban tree planting and canopy restoration projects(1). But the field has made less progress
towards developing tools that measure the impacts on local people where those projects occur — the human and
social benefits.

Yet city trees are valuable precisely because of their human impacts: urban trees are planted and maintained for,
around, and by people. This presentation will report on the development of a *human-centered metric™: a
geospatial tool that represents the first step towards quantifying the number of people impacted by tree planting
and canopy restoration at a project-level scale.

City Forest Credits developed the human-centered metric as part of a larger effort to create a standardized
framework and set of reporting metrics for Microsoft's global Nature-Based Solutions Program, a collaborative
effort between Microsoft, American Forests, One Tree Planted, and the Society for Ecological Restoration. The
program aims to catalyze local nature-based solutions that provide health, equity, and environmental benefits to
people in cities around the world. The human-centered metric was created to quantify the scale of people
benefitted by these projects.

The first of three sections in the presentation introduces the Nature-Based Solutions Program and the
partnership. The second section describes the importance of a human-centered metric and the tool's design
process. CFC began by identifying 60 science-based project-scale health, social equity, and environmental
indicators and impacts. It then identified a subset of those impacts that operate on a spatial scale and defined
four beneficiary groups:

1 Direct Impact Group — People directly involved during the project, e.g., volunteers involved in site
selection, planting, or other community engagement efforts;

1 Proximate Impact Group — People living near the project area who experience ongoing health and social
benefits from the project;

{1 Intermittent Impact Group — For projects sited at high-traffic facilities (e.g, schools and hospitals),
people experiencing proximity benefits intermittently when visiting the project site;

1 Regional and Global Impact Group — People benefited by large-scale impacts, e.g., stormwater
mitigation has municipality-wide impacts, while carbon sequestration has global benefits.

The tool provides a geospatial pipeline that quantifies the Proximate and Intermittent Impact Groups at a project-
level scale. Planting and maintenance projects can add to these their own tracking and calculation of the Direct
Impacts Group. To provide a conservative estimate of the number of people impacted by a project, the tool will
not include an estimate of the Regional and Global Impact Group.

The presentation concludes with examples of how the metric is being deployed by One Tree Planted, American
Forests, and the Society for Ecological Restoration through a prototype measuring the local and human impact
of diverse tree planting and restoration projects worldwide. The human-centered metric illustrates a new way that
corporate and government investments can be quantified and project design improved to optimize community
benefit. Ultimately, the tool may help to shift the focus away from numbers of trees planted to numbers of people
benefitted from an urban forest project.
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Healing Power of Nature: Forest Therapy in Action

Michiko Martin', Guangyu Wang?, Tamberly Conway®, Won Sop SHIN#, Liza Paqueo®, Kay Oh®

1. United States Forest Service, Albuquerque, NM, United States

2. Asia Forest Research Centre, University of British Columbia, Vancouver, Canada
3. Conservation Conexions, Lubbock, Texas

4. Korea Forest Therapy Forum, Seoul, Korea

5. United States Forest Service, Washington, DC

6. Korea Forest Welfare Institute, Seoul, Korea

Forests have always supported human survival and well-being. Besides tangible products, the gorgeousness of
the natural world attracts people to walk outside, breath fresh air, or listen to the sound of nature. Although
present societies are more urbanized, the pull towards natural places has never faded away and has become
even more critical given the mental health stresses of urban residents. Simultaneously, the interest on
researching the interconnections between forests and human well-being has increased remarkably over the last
decades. So has the exploration on best implementation practice. In particular, forest therapy, as a nature-based
healing intervention and also a multidisciplinary research area, is gaining momentum globally among scientists,
policy-makers, practitioners, and the public.

Forest therapy has emerged as an accessible and reliable means to alleviate physiological and psychological
conditions. Numerous researches have provided extensive scientific evidences suggesting that forest therapy
can boost immune functions, improve cardiovascular and respiratory health, assist attention restoration, and
lessen stress and depression. Specifically, some recent studies have applied forest therapy as a key approach to
reduce pandemic-related anxieties. As an interdisciplinary field, forest therapy research also requires close
collaboration among experts from forestry, human health, sociology, psychology, ecology, and others. T

In addition to research, since its origin in Japan as “Shinrin-youku” in the 1982, forest therapy practice has been
advancing in countries all over the world, and policies are developing to advance its application in many areas of
individual life. For instance, the Korea Forest Service has been creating and operating therapeutic forests in
Korea since 2009, with 1.8 million visitors in 2019. Focalizing on relational forest therapy, the Association of
Nature & Forest Therapy (ANFT) has been offering forest therapy guide training since 2012. In Latin America,
the Bogota Botanical Garden has been seeking to reconnect citizens with nature by forest therapies. Despite
those great efforts, forest therapy is still in the early stages of its development and implementation. Ongoing
dialogues on its integration into public health systems, accreditation, governance, training and education are
crucial for moving forest therapy forward.

This session will be dedicated to discussing the most recent research on forest therapy, including physical and
mental benefits derived from forest therapy, how it can facilitate connection to nature, as well as the latest
applicable technology. Another key focus of the session will be on exploring best and novel practices for
implementing forest therapy, including lessons learned from existing schemes, and financial and practical facets
of regulating forest therapy initiatives.
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Type of nature users: pathways towards our health and well being

Cynnamon dobbs'

1. University of Connecticut, Storrs Manstfield, CT, United States

Contributions of nature in human health and well-being has increasingly been researched in disciplines from
public health to ecology. However, evidence on the different pathways in which this relationship occurs is still
lacking. Following Marzeille et al. (2021) we quantify four pathways related to nature exposure and experience
including, i) reducing harm by quantifying regulating ecosystem services, ii) restoring capacity by quantifying
cultural services in relation to mental health improvement, iii) building capacity by understanding the use of
nature; and iv) causing harm by quantifying disservices. We apply this framework in the Metropolitan Region of
Santiago, Chile. Focusing on sampled data from urban forests in 120 green spaces and 2800 people surveyed
from 52 municipalities we quantify the relations between nature exposure and experience and how that occurs
in relation to environmental, individual and socio-cultural moderators. We quantify four regulating ecosystem
services, frequency, use and activities in green spaces, accessibility, quality of those green spaces and the
diversity of birds supported by those green spaces to account for the framework variables. With this, we were
able to identify type of nature users and necessities from those users to support future planning for improving
health and well-being from Latin America urbanizing city. We identified different users of nature that followed
similar patterns along all the studied sociodemographic range. Most pathways of nature contribution to human
health and well-being are moderated by the socioeconomic position and age at the individual level, while
accessibility and urban forest species were identified as environmental moderators. The reducing harm and
causing harm pathways are very local and determine also by local governments more than individual
characteristics, related to the segregated nature of Latin American cities. The restoring and building capacities
can be overcome through mobility of people looking for ‘better’ nature, however sustainable and resilient cities
should be planning for democratizing nature and make good quality and quantity of nature equally available for
all. Exposure and experience of nature showed to have different relation with people’s health and well-being,
where people spending at least once a week during 1 or 2 hours in nature contemplating have a positive relation
to less amount of stress and anxiety. While people in areas with a larger abundance of allergenic trees and
visiting less nature tend to have worst physical health. Efforts should be put on maintaining a healthy and well
distributed urban forest in order to positively impact urban inhabitants quality of life
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Session 1.3 In the Cool of the Day: The role of urban forests in improving microclimate and
reducing the heat island effect

Amount and distribution of street trees for cooler neighbourhoods
Yehan Wu

Urban Tree Canopy Reduction of Solar Ultraviolet Radiation: Mechanism and Assessment
Yadong Qi

Analysis of urban forest effects on urban microclimate: a case study of Nyarugenge Sector, Kigali City,
Rwanda
Hyacinthe Ngwijabagabo

Quantifying tree canopy volume’s effect on human thermal comfort within urban parks using a 3D laser
scanner.
Lihua Cui

Melting cities and our cool trees -mitigation potentials
Mohammad Rahman

New Tools that Provide the Evidence of How Many Trees and Where, to Maximise Co-Benefits: Case
Studies from Australia
Jenni Garden

25



Healthy Cities

Amount and distribution of street trees for cooler neighbourhoods

Yehan Y Wu', Agnés A Patuano', Bardia B Mashhoodi', Sanda S Lenzholzer', Laura L Narvaez Zertuche?,
Andy A Acred?

1. Landscape Architecture and Spatial Planning Group, Department of Environmental Sciences, Wageningen
University & Research, Wageningen, Netherlands

2. Foster + Partners, London, United Kingdom

With the urban heat island issues getting increasingly serious under climate change, climate adaptation
measures are urgently needed. Urban greening, under this context, is gaining attention as it plays a key role in
ameliorating the temperature. However, within the limited urban space, how and where to add street trees is
becoming a challenge for urban designers and planners in their decision-making process. This research aims to
understand the amount and distribution of street trees in the neighbourhood on the cooling effects. The
temperate climate was selected as the focused climate type, and western Europe was chosen as the study area
considering the detrimental heatwaves that are more frequently seen these years. Four representative heat-
prone neighbourhood typologies of the cities of Amsterdam, London, and Paris were selected with the
differences in the combinations of street orientations and height-to-width ratios. For each neighbourhood
typology, five different green scenarios were designed, which are 1) 30% coverage of the neighbourhood (big
trees covering both main and secondary streets), 2) 20% coverage (big trees covering only secondary streets),
3) 10% coverage (big trees covering only main streets), 4) 10% coverage (small trees covering both main and
secondary streets), 5) 15% coverage (same distribution as 1 but only the high radiated side). In total, 20
simulations were conducted using the microclimate simulation tool ENVI-met with the weather input of the
hottest day of the year. Two scales of metrics were used to evaluate the performance: neighbourhood level and
street level. It was found that regarding the whole neighbourhood-level cooling effects, scenarios 3 and 5 are
both efficient. The cooling effects on the neighbourhoods with wider streets and N-S and E-W oriented streets
are more prominent. At the street level, it was found that even for two streets with the same planting conditions
and street profiles, if the surrounding streets are covered by street trees, it will result in 2 °C cooling in thermal
comfort. The green design and simulation results from this research can provide practical guidance on the
cooling effective amount and distribution of street trees in heat-prone neighbourhoods, which urban planners
and designers can refer to as microclimate evidence in their decision-making process.
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Urban Tree Canopy Reduction of Solar Ultraviolet Radiation: Mechanism and Assessment

Yadong Qi', Vanessa Ferchaud ', Wei Gao?

1. Southern University and A&M College, BATON ROUGE, LOUISIANA, United States
2. Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, USA

Stratospheric ozone depletion has resulted in a significant increase in solar ultraviolet radiation (UVB, 280-
316nm and UVA, 315-400nm) on Earth's surface. Forests account for the largest biomass on Earth and play a
significant role in regulating global climate. Urban forests as an integral part of urban green infrastructure
provide enormous ecological benefits to urbanites including reducing the harmful solar UVB radiation, thus
protecting our living environment. With the future uncertainty of the ozone recovery and global climate change,
there is a critical need for systematic evaluation of UV impacts on trees and forests. The main purpose of this
research was to investigate UV tolerance mechanisms in diverse broadleaf tree species in southern USA and
assess tree canopy reduction power of UV radiation in urban environment. Very little such information was
available prior to our research. This presentation highlights our research results on how diverse southern
broadleaf tree species interacting with solar UVB and UVA radiation, their biophysical, biochemical, anatomical,
and genetic aspects of UV tolerance characteristics, and how urban tree canopy reducing solar UVA and UVB
radiation using live oak (Quercus virginiana) as a model tree species. The results have implications in better
understanding UV-tolerance mechanism in diverse broadleaf tree species in Southern USA, modeling urban tree
canopy reduction of solar ultraviolet radiation, and urban forest management in the changing climate. The project
has trained undergraduate and graduate students and strengthened our institutional research competitiveness
and partnerships with USDA-NIFA, USDA-UVB Monitoring and Research Network, USDA-FS, USDA-ARS, and
several research institutions including Colorado State University, LSU, University of Maryland, and University of
Wyoming. Current research is investigating the ability of mixed forest canopies (e.g, in the park) on UV (A/B)
reduction and assess UV (A/B) induced DNA damage and repair mechanism in selected group of southern
broadleaf tree species. The goal is to fully understand urban forest interaction with UV radiation and their genetic
aspect of UV tolerance mechanism.
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Analysis of urban forest effects on urban microclimate: a case study of Nyarugenge
Sector, Kigali City, Rwanda

Hyacinthe Ngwijabagabo', Josephine Malonza'

1. University of Rwanda, Kigali City, KIGALI, Rwanda

Cities, especially in developing countries, are rapidly urbanizing, which in turn causes significant changes in local
microclimate conditions due to the rapid transformation of land surface characteristics and intensification of
activities in urban areas. This research looks into the role of urban forests in regulating urban microclimate, using
the case of the Nyarugenge sector in Kigali city. It also investigates the correlation between Land Surface
Temperature (LST) and Normalized Difference Vegetation Index (NDVI) in the urban area using Geographic
Information System (GIS) and Remote sensing techniques. The selected image was of a cloud-free environment
in the late dry season of July, with a resolution of 30 m. To calculate LST, the thermal channel of the satellite
image was processed, and the visible and near-infrared bands (4 and 5) were used to calculate the NDVI. The
findings revealed that urban forests and areas with high vegetation cover have the lowest LST, whereas areas
with low tree density and green space have high LST. LST was found to be linear and negatively correlated
(0.42) with NDVI. This study is an important decision-making tool that can help policymakers, urban
environmentalists, and urban planners effectively plan for the protection and expansion of urban forests and
green spaces in Kigali and other cities.

Keywords: Urban forests, Urban microclimate, Geographic Information System, Remote sensing, Nyarugenge,
Kigali.
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Quantifying tree canopy volume's effect on human thermal comfort within urban parks
using a 3D laser scanner.

Lihua Cui', Shozo Shibata'
1. Kyoto University, Kyoto, KYOTO, Japan

Urban parks are the primary green spaces in Japan's highly urbanized cities. With the continuing global warming
and increasing extreme weather, urban parks are becoming more crucial as they provide cooling effects and
reduce people's thermal stress in the warm season. Previous studies suggest urban parks improve outdoor
thermal conditions in various ways, while in hot and humid regions, shade provision of trees is considered the
dominant cooling effect. Studies also suggest tree placements significantly affect thermal comfort and so as tree
species. However, there still needs to be a greater understanding of optimal tree placements in urban parks for
thermal comfort within the parks. This study aims to expand the knowledge of the relationship between trees,
specifically tree distribution and its volume, and people's thermal experience within urban parks in Kyoto City,
Japan. We evaluated the thermal conditions of resting areas such as benches and pavillions in 28 small urban
parks through field measurements on hot summer days. For thermal comfort evaluation, we applied modified
Physiological equivalent temperature (mPET), which is suitable for assessing thermal comfort in subtropical
regions. In addition, we investigated tree distribution and measured tree canopy volume in the study parks using
a laser scanner, Leica BLK 360. The mean air temperature of the resting areas was 32°C, and the mean mPET
value was 34.7°C, evaluated as a "warm" condition. Although the thermal conditions of some resting areas were
assessed as "very hot", most of the resting areas were at a "warm" level, indicating that these urban parks can
efficiently improve visitors' thermal experience. Tree coverage and tree canopy volume in the study parks were
diverse. Tree coverage ranged from 6% to 100%; regarding the tree canopy volume, we found tree canopy
volume could be vastly different even though the trees have the same canopy area, thus providing different
cooling levels. Lastly, we presented and compared the results of two linear regressions, one between resting
area thermal comfort and canopy area and another between treecanopy volume.
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Melting cities and our cool trees — mitigation potentials

Mohammad Rahman!, Astrid Moser-Reischl’, Eleonora Franceschi’, Nayanesh Pattnaik!, Thomas Rétzer!,
Stephan Pauleit!

1. Technical University of Munich, Freising, BAYERN, Germany

Global climate change in conjunction with urban growth and densification have led to unbearable heat loads in
cities. Urban green infrastructure, in particular urban trees, have already proved to have significant mitigation
potentials by alleviating urban heat island (UHI) and improving microclimates to reduce heat stress for humans.
However, a detailed understanding of shading and transpiration cooling from urban trees on reducing heat loads,
in particular, at microscale as well as in different climatic conditions is still limited. With accelerated climate
change and the time lag needed for trees to mitigate this ecological disaster requires immediate attention to
choose right strategies regarding urban forest types (composition and configuration), species and site selections
for maximizing heat mitigation potentials of urban green infrastructure. We investigated surface energy balance,
boundary layer air-cooling through evapotranspiration and the human thermal comfort over the last six years
across two major cities in Germany — Munich and Wirzburg. Firstly, we found that the differences between sun
and shade were steeper over the grass surfaces and during wet spells (evapotranspiration rate > 1.5 L m? d).
In contrast, sensible heat fluxes between grass and paved surfaces were not markedly different during dry spells.
On a separate study in Wirzburg, we found that mean air temperature (AT) of inner city sites were higher by 1.3
°C during summer compared to sub-urban sites. Regarding species traits, we compared two ecologically
contrasting species - Tilia cordata and Robinia pseudoacacia. T. cordata with 35% higher leaf area index and
diffuse porous wood anatomy provided four times more transpiration, thus up to 2.8 °C AT reduction (gAT) and
up to 2.6 g m 7 2(guAH) increase in absolute humidity compared to 1.9 °C of gAT and 1.9 g m 7 2 of gAH within
the tree canopies of R. pseudoacacia. Consequently, the decrease in physiological equivalent temperature (PET)
was up to 4 °C under the shade of a R. pseudoacacia compared to 11 °C under a T. cordata tree than the open
sunny surfaces. However, moderation of energy balance through the canopies of urban trees also varies along
with underneath surfaces and background climate. While investigating vertical air temperature profiles under the
shade of T. cordata and R. pseudoacacia trees, we found that shading is the prominent cooling benefit when the
days are very hot. Whereas transpirational cooling is significant in mild or summer days. This is due to the fact
that global radiation, vapour pressure deficit and soil temperature increase as the days got warmer but soil
moisture decreases. This has a significant impact on cooling benefits of trees, in particular, from arid climate.

However, there were trade-offs between different indicators of ecosystem services such as carbon gain and
transpiration; number of trees and wind flow. Our results feature the importance of species selection to optimize
the cooling benefits as well as the configuration of tree planting considering urban topography (e.g. street
orientation), surrounding environment (e.g. geometry) and urban design to reduce the hindrance of wind flow and
proportion of greenspaces.
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New Tools that Provide the Evidence of How Many Trees and Where, to Maximise Co-
Benefits: Case Studies from Australia

Jenni G Garden', Mark Siebentritt!, Justin Vanderberg' 2

1. Edge, Adelaide, SA, Australia
2. EnDev Geographic, State College, Pennsylvania, USA

Extreme heat has severe consequences for human health and is a leading cause of increased global morbidity
and mortality rates. In urban landscapes, the issue of heat is particularly significant, given that most of the world’s
population now lives in urban areas, and the increasing impact of heat due to climate change and the Urban
Heat Island effect.

Trees are now recognised as a key mechanism to help alleviate urban heat, with multiple benefits for people, the
environment, ecosystem functioning, local economies, and infrastructure maintenance and lifetimes. Given the
urgent need to cool our cities and towns, particularly in the face of increased urbanisation, many decision-makers
around the world are striving for increases in urban tree canopy cover. The challenge is that future canopy cover
targets are often set without an understanding of how many trees will need to be planted to achieve the target,
whether there is enough space to achieve the target, and what it will cost, leading to the risk of unfunded
commitments. Forecasting future canopy cover and the cost of achieving this is complex and requires strong
evidence base of a range of different factors like the ratios of different trees being planted, the growth rates of
trees for a given location, current rates of canopy loss, establishment success, impact of irrigation, and the cost
of establishment.

The Tree Planting Predictor™tool (TPP) was developed by Edge to directly support urban land managers and
decision-makers make evidenced-based decisions about setting future canopy cover targets. The tool is Excel-
based and designed to be delivered in a workshop process, which helps tailor its application for given locations
and build confidence from technical staff through to decision-makers about the underlying technical rigour.

Once we know how many trees need to be planted, the next important decision is where to start planting in order
to maximise cooling benefits and other co-benefits provided by trees. Edge’s Street Tree Prioritiser™ tool (STP)
quantifies planting locations across a City, and prioritises these locations based on integrated-prioritisation
analyses of user-defined input criteria. By default the STP prioritises planting locations in the hottest areas, with
the lowest canopy cover, highest plantable opportunities, and most vulnerable community concentrations.
Through combining the outputs from the TPP and STP, you can make powerful, evidence-based
recommendations on annual prioritised planting programs that will contribute to achieving canopy cover targets
whilst being implemented in such a way as to maximising the impact of co-benefits provided by trees.

In this presentation, we will provide an overview of selected case studies from Australia where these tools have
been applied. A summary of key findings will outline some of the resulting impacts on strategic planning and
operational delivery of tree planting programs.
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Session 1.4 In the Cool of the Day: The role of urban forests in improving microclimate and
reducing the heat island effect

Addressing interactions between landcover and urban heat at local and regional scales
Peter Ibsen

The greener the cooler. Earth observations and Al to check the performance of Urban Forest in contrasting
heat islands
Fabio Salbitano

Beyond Canopy Coverage: The Impact of Shrubs and Evaporative Cooling on Human Thermal Comfort in
Urban Forests
Nayanesh Pattnaik

Monitoring urban surface temperatures using UAV-derived thermal imagery
Katrina Henn

Impacts of water restriction on the development of urban trees and their associated climate services.
Dorine Canonne

Tree Species Influence in Reducing Urban Heat Island Effects in Local Climate Zones of Nairobi City,
Kenya
Sharon Onyango
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Addressing interactions between landcover and urban heat at local and regional scales.

Peter C Ibsen’, Kenneth J Bagstad', Lucila Corro', Brandon McNellis?, Jay E Diffendorfer!

1. United States Geological Survey, Denver, CO, United States
2. Southwest Biological Science Center, United States Geological Survey, Moab, UT, USA

Municipalities and the federal government in the United States are investing billions of dollars into tree-planting
initiatives, often with a goal of urban heat mitigation. However, quantifying the results of these initiatives is

difficult due to the comilexities surroundinﬁ how multi-scale bithisical Erocesses affect land cover influences
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