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O Rationale for Selection

This intervention provides the evidence base to illustrate how strategies for climate
resilience can also have strong benefits for community health. Urban greening
projects create a virtuous cycle, enabling cities to mitigate the impacts of climate
change, while also helping communities adapt to climate health risks and promoting
broader positive health outcomes. As one of the most extensive urban greening
projects in U.S. history?, Green Heart Louisville provides insights into harnessing
these opportunities while ensuring equity, community resilience and long term
project sustainability. Project costs were higher due to the focus on meeting clinical
research standards, but similar projects could be replicated with a lower budget.

pm Outcome Areas

Urban greening, health, equity, community empowerment

Funding Sources

National Institute for Environmental Health Sciences, The Nature Conservancy, and
local donors
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Implementation

University of Louisville, The Nature Conservancy, Washington University in St.
Louis, Hyphae Design Laboratory, the United States Forest Service, and Louisville
Grows
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Context of Intervention

In Kentucky's largest city, Louisville, tree
canopy has been declining for decades.

The city loses an average of 54,000 trees
annually, partly because of the impact of
Emerald Ash Borer, an invasive insect that
has killed millions of ash trees in North
America?. Due to its proximity to industrial
rubber plants and the intersection of major
motorways through residential areas?®,
Louisville is also routinely identified by

the American Lung Association as having
dangerous levels of air pollution that are
harmful to human health*. One of the city's
priorities identified in its most recent climate
action plan is addressing the growing local
urban heat island effect®, a phenomenon in
which cities observe higher temperatures
than surrounding rural areas because of the
way buildings and pavements retain heat,
coupled with a lack of urban greenery®. Given
the important role trees play in cycling out
pollutants to purify air’ and in regulating
temperatures in urban spaces®, Louisville's
tree canopy is all the more in need of
protection and restoration.

Although Louisville is racially diverse, it is
also highly segregated® due in part to the
legacy of historic race-based housing and
zoning policies®. Tree canopy in Louisville

is similarly unevenly distributed, with much
denser canopy in neighborhoods with higher
proportions of White and middle-to-high
income residents!®. This means that the
environmental and health benefits of trees
in the city are divided spatially across racial
and socioeconomic lines.

Description of Intervention

Green Heart Louisville represents the first longitudinal clinical trial to test the
health impacts of urban forestation using the same rigorous methodology utilized
in pharmaceutical trials'. Guided by the principle that trees are medicine for
communities, the project planted more than 8,000 trees in historically under-
served areas over three years and examined the impact on residents. As well as
offering powerful findings on the health benefits of urban greening strategies,
the study's implementation experience provides a roadmap for addressing
climate-induced health, pollution and heat issues at the community level. Key
elements of the project could be replicated on a smaller budget using fewer and/
or younger trees, which would reduce costs while delivering benefits on a more
extended timescale.

Led by the University of Louisville School of Medicine, Green Heart Louisville
galvanized support from a broad coalition of partners to ensure the project'’s
success. The university took responsibility for the clinical trial research, receiving
funding from the United States National Institute of Environmental Health
Sciences. To support the roll-out of the urban greening initiative, The Nature
Conservancy provided funding for an ambitious tree planting effort and the
costs of maintaining the trees, including for the employment of an arborist and
tree maintenance staff. They also provided in-kind technical assistance. Smaller
environmental organizations and local community groups provided further
resources, expertise, and funding. This partnership between the University of
Louisville and organizations with expertise in urban greening laid the groundwork
for project success.

The location of Green Heart Louisville was selected in consultation with
community leaders and residents, culminating in the formation of a Community
Advisory Board that meets quarterly to provide input on the project. The team
assessed potential neighborhoods based on existing tree cover, proximity

to major roads, population density, community characteristics, and planting
conditions. The area selected for the study was a historically underserved
neighborhood with a population of 22,100 residents, intersected by major air-
polluting roads?2.

The project team partnered with local contractors and community organizations
to plant 8,425 trees in the intervention neighborhood from 2019-2022.

The trees were semi-mature at the time of planting, which increased costs
compared to using young saplings or whips, but reduced the lag time required
for the impacts of the planting to be observed. Planting locations included both
publicly-owned land and private properties, with some residents agreeing to
plant trees on their land. A trained arborist ensured a high survival rate, caring
for the trees all year round and supporting residents with information to care

for their trees. In addition to the Community Advisory Board meetings, project
managers held regular public community events and meetings. When residents
raised concerns about the cost of removing fallen trees, a community fund was
established by the project. During this time, the University of Louisville monitored
changes in local environmental data such as air pollution levels, using passive air
samplers installed on utility poles throughout the neighborhood, as well as real-
time monitors affixed to vehicles that researchers drove regularly along major
neighborhood traffic routes®e.

Researchers recruited 745 residents to participate in the study and collected
extensive baseline health data. Some participants lived in the area selected for
planting, while others lived in an adjacent neighborhood that would not receive
the benefits of the intervention. The health data of these two groups was
compared over the course of the project. The changes in the health of residents
living in the treatment area, compared to residents where greening did not take
place, were used to prove the impacts of urban greening.

Green Heart Louisville researchers found that residents of the urban greening
neighborhood had 13-20% lower levels of a biomarker of inflammation called
high-sensitivity C-reactive protein, compared to the control group. A reduction
of this magnitude translates to an approximate 10-15% reduction in the risk of
heart attacks or cancer. The intervention was also widely regarded by residents
as having improved overall community wellbeing. Nearly all (92.8%) participants
surveyed believed that Green Heart Louisville had enhanced their community,
with 68.5% stating they had learned to appreciate spending time outdoors and
60.3% having learned more about the positive aspects of their neighborhood.
Green Heart Louisville has now received further funding from the National
Institute of Environmental Health Sciences to continue researching the effects
of the intervention. During this next phase, researchers will study broader
environmental and psychological benefits such as mental health impacts.



Intervention Funding

The United States National Institute of
Environmental Health Sciences provided
funding to support the clinical research
portion of the intervention, contributing
USD$4.6 million for the collection of
participants’ health information, baseline
environmental data, and to facilitate stage
two of the clinical research. The Nature
Conservancy contributed over USD$8.7
million for the roll out of tree planting

and maintenance. This supported the
employment of an arborist, as well as the
hiring of contractors to plant and maintain
trees. These funding contributions were
supplemented by USD$3 million of financing
from smaller organizations.

Outcomes from the Intervention and Dissemination

Evidence Base: Co-Benefits of Climate Resilience and Health

Green Heart Louisville's findings indicate that strategies for climate resilience
can also be used to promote health. Urban trees have a well-documented impact
on reducing temperatures in warming cities, sequestering carbon, and reducing
air pollution’. These functions are all key in helping cities both mitigate and adapt
to climate change. Green Heart Louisville demonstrated that urban greening

can be used to counteract some of the direct health effects of climate change,
given that the inflammatory markers measured in study participants are affected
by temperature fluctuations and air pollution®*. As such, the project illustrates
the complementary benefits of urban greening for both climate resilience and
community health.

Equity and community empowerment

Since this intervention targeted a historically under-served area, it also improved
equitable access to the benefits of urban greening. Forest canopy is sparser in
lower socio-economic areas of Louisville'©, while pollution is more concentrated®®.
Green Heart Louisville addressed this inequality gap, while strengthening
broader community resilience. In addition to improved health and air quality
outcomes, residents were empowered to contribute to their community and
cultivate hope for their neighborhood. Locals engaged in community meetings
and planting efforts and study participants reported a more optimistic view of
their neighborhood due to the intervention.erosion control. Participants gained
specialized skills that could be used for future assessments.

Considerations

Community engagement and resourcing

Neighborhood community engagement was an important driver of Green

Heart Louisville's success. By early consultation with the residents prior to

even the site selection, engagement efforts gained neighborhood support for
landscape changes and secured commitments for tree placements on private
properties. Aside from presentations at local events and regular information
sessions, a Community Advisory Board provided regular project input. Further,
engagement efforts were demonstratively responsive to neighborhood
concerns; consternation about fallen or damaged trees precipitated the creation
of a fund to support tree removal. Fieldworkers, responsible for tree planting
and maintenance, were also trained as ambassadors to explain their work to
residents. The long-term investments in partnership generated shared trust and
good will.

Tree selection and maintenance

Consideration for tree selection (species, varieties) and long-term maintenance
is critical for urban greening initiatives. A cost-benefit analysis can help to
determine how many trees should be planted, of which species and size, and at
which maturity stage. Since the first stage of Green Heart Louisville focused on
the impacts of pollution on human health, tree varieties were selected based on
their known ability to filter pollutants. In other contexts, the criteria for selecting
tree varieties could also consider the benefits of native trees or how certain
trees adapt to changing climate conditions. Similarly, Green Heart Louisville
prioritized planting semi-mature trees to reduce the lag time for effects to be
observed. In other contexts where speed is not a main priority, planting young
trees and saplings could enable cost reductions. Finally, planning for long-term
maintenance of trees is critical; at the conclusion of Green Heart Louisville,
residents will be responsible for maintaining trees on their property and the city
will be presumed responsible for public maintenance.

Green gentrification

Greening initiatives in historically low-income neighborhoods can result in

a phenomenon called green gentrification. Because urban greening can

make neighborhoods more attractive, it can stimulate demand and drive up
neighborhood prices. Long-term market dynamics can displace the low-income
residents and negate the equity benefits of investing in the area. In the United
States, expanding tree canopy cover in an area may also lead to higher property
taxes?®. While there is currently no evidence of green gentrification occurring

in Louisville, leaders of the project were cautious about its potential negative
implications for local residents. Community engagement is one of the strategies
they have utilized in order to understand and be deliberate about their impacts.
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