
A recent report from the EPA reveals that
although greenhouse gas emissions in the U.S.
fell in 2020, carbon dioxide concentrations in
the atmosphere remain 49% higher than their
pre-industrial levels (EPA, 2022). These
emissions increase global temperature and
play a key role in climate change. On the local
level, they pose a significant threat to human
health through their contribution to air
pollution. Air pollutants, including greenhouse
gasses, are linked to increased prevalence of
chronic obstructive pulmonary disease,
asthma, respiratory infection, and stroke
(WHO, 2021). In 2016, outdoor air pollution
was estimated to cause over 4 million
premature deaths worldwide (WHO, 2021).
Greenhouse gas emissions are not only a
health crisis for our planet, but a health crisis
for our people.

To address this emergency, city planners must
direct resources to urban greenspaces, a long-

term investment that will reap sizable returns.
In New York City, it is estimated that every
dollar spent on tree planting and maintenance
produces $5.60 in benefits, such as improved
air quality and energy savings (Peper et al.,
2007). These benefits also include carbon
sequestration, a process in which plants
capture atmospheric CO2 through
photosynthesis and store it in their bodies.
While a young tree sapling today can
sequester around one pound of carbon each
year, in adulthood, that same tree can capture
over 100 pounds of carbon annually, which
equates to the carbon emissions from driving
a car almost 150 miles (Groth et al., 2008;
Greenhouse Gas Equivalencies Calculator,
2022). Compared to the time of planting,
carbon uptake increases 50-fold after 20 years
and 108-fold after 30 years for the average city
tree (Park & Jo, 2021). Considering these long-
term gains, it is imperative to invest in carefully
planned urban greenspaces now, priming city
landscapes to efficiently store carbon in the
long-run.

To maximize the positive impact of their
investment, city planners should strategize
carefully, promoting many ecosystem services
while minimizing the greenhouse gas
emissions from the park itself.

Work with what you’ve got.
First and foremost, it’s important to assimilate
native ecosystems into the process of
landscape design (Chon et al., 2014).
Removing existing trees to plant new species,
even those with more carbon uptake potential,
requires machinery that burns fossil fuels and
releases greenhouse gasses (Park & Jo, 2021).
Prioritize preserving existing plants, and when
adding to your greenspace, consider
cultivating native plants rather than
transplanting foreign species. In addition to
improving the chances of survival, choosing
local species reduces the greenhouse gas
emissions from transporting saplings and
supports native fauna (Park & Jo, 2021; Kendall
& McPherson, 2012).
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Executive Summary
With metropolitan areas driving emissions
trends (Wang et al., 2021), investing in city
ecosystems is essential in combating
greenhouse gas emissions and their effects
on human well-being. Urban greenspaces
provide a wide range of ecosystem services
that effectively remediate the impacts of
climate change. To maximize the benefits of
metropolitan ecosystems, city planners
should tailor greenspace design to native
species in their area, incorporate many plant
types into their greenspace, and avoid high-
carbon construction materials in parks.

Abigail Orbe, Georgetown University
March 2022



Take a multi-layer approach.
Rather than designing urban greenspaces that
separate plant types, consider densely planting
many species, preferably those that are fast-
growing and hardy in size (Jo, Kim, & Park,
2019). Species diversity will make your
greenspace more productive and resilient to
environmental changes. Research also shows
that multi-layered areas that overlap trees,
shrubs, and herbs demonstrate carbon uptake
that is 60-times higher than that of single-
layered planting areas (Park & Jo, 2021).

Grass isn’t greener
Because grass requires frequent maintenance,
it emits 2.7 times more carbon than it
sequesters (Park & Jo, 2021). Prioritize plants
with high carbon sequestration potential over
new sod.

Opt for low-carbon building 
materials in your park.
As well as carefully selecting the plants in your
greenspace, it is essential to consider the
carbon footprint of your construction
materials. For example, brick and concrete
production emits 24 times more carbon than
other materials (Park & Jo, 2021). Choosing
stones, soil, and biomass will reduce your
project’s carbon footprint and may have other
benefits like improved water percolation.

Chip away at your carbon footprint
If you’re incorporating wood chips into your
landscaping, consider using local felled wood
to decrease the carbon emissions from
processing and transportation (Park & Jo,
2021).

To fully address greenhouse gasses in city
centers, collaborations between governmental
departments, corporations, and other leaders
in innovation are essential (Zhao & Sander,
2015). However, metropolitan ecosystems are
central to these efforts because of the
multitude of services they efficiently and cost-
effectively provide. The course of action for
urban planners is clear: expand urban
greenspaces.
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Think big, think evergreen
Researchers have found that evergreen trees
have high average carbon sequestration rates
compared to other species and retain that
carbon through seasonal changes (Wang et
al., 2021). In addition to mitigating a wide
range of air pollutants, evergreens have low
maintenance costs and provide optimal
locations for birds to nest and forage (Wang
et al., 2021).
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