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Urban Forests in the Anthropocene: The Responsibility of Urban
Forestry in Meeting Global Sustainability Challenges

Jessica M. Vogt*

Abstract

Scientists now acknowledge that our planet has entered the Anthropocene—a new geologic
epoch in which humans are the drivers of rapidly changing global and local environmental
conditions. The pressures of the Anthropocene threaten the future of humanity: extraction of
increasingly limited natural resources; pollution of air and water; loss of biodiversity and
ecosystem services; and rapidly increasing human populations. Moreover, climate change—
increasing temperatures, greater rainfall variability, and extreme weather events—compounds
all other pressures. The majority of these impacts will be felt by urban areas; 54% of people
already live in cities, and by 2050, this number will be 66%. To make sure that future urban
societies have the physical, human, social, and natural capital necessary to produce a
reasonable quality-of-life despite the pressures of the Anthropocene, we need radical efforts to
redesign our worldviews and activities to recognize the biophysical limitations of our planet.
Urban forests and greenspace have the ability to mitigate some of the above pressures on
urban societies. For instance, urban forests produce environmental benefits—e.g., carbon
sequestration, reduced air temperatures, stormwater management, air pollution reduction—
and economic benefits—e.g., decreased energy costs—that can lessen the impacts of climate
change on cities. However, less quantified are the social benefits of urban forests and the
potential of these benefits to contribute to sustainable cities in the Anthropocene. Social
benefits from trees and greenspace accrue to individuals and communities, including improved
human and social capital resulting from participation in greening activities. In this article, |
discuss the pressures of the Anthropocene through the lens of sustainability science, and make
a case for the responsibility of the urban forestry and urban greening community to contribute
to the capacity of people and cities to respond to and prepare for the challenges of the
Anthropocene.

Key words: anthropocene, urban forestry, sustainability.

*Environmental Science and Studies Department, College of Science and Health, DePaul University, Chicago,

Illinois, U.S., jessica.m.vogt@gmail.com.
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Introduction

Humanity is facing challenges unprecedented in our past—extraction of increasingly
limited natural resources; pollution of air and water; loss of biodiversity and ecosystem services;
and rapidly increasing human populations (Steffen et al. 2015a). Moreover, climate change—
increasing temperatures, greater rainfall variability, and extreme weather events—compounds all
other pressures (IPCC 2014). The urgency of responding to these challenges is now paramount:
each passing month is routinely declared the hottest on record (NOAA 2016), and scientists have
recently declared that human impact on the planet is so significant as to have caused the Earth to
enter an entirely new geologic epoch called the Anthropocene (e.g., Steffen et al. 2015a; Waters
et al. 2016; Brondizio et al. 2016).

Urban forests and greenspace have the ability to mitigate some of the above pressures on
urban societies. In this article, I outline the pressures of the Anthropocene through the lens of
sustainability science, and make a case for the responsibility of urban forestry and urban
foresters to contribute to the capacity of urban communities to respond to and prepare for the
challenges of the Anthropocene. I argue that the urban forestry and urban greening community

has a responsibility to effect dialogue and action towards sustainability.

The Anthropocene

It took humans 4 million years to get to 1 billion people on the planet, yet in the 12 years
from 1999 to 2011, the population grew from 6 to 7 billion (Steffen et al. 2015a). Primary energy
use today is more than 30 times what it was in 1750. Water use has increased by a factor of six in
the last century alone. Paper use today is 500% of use in 1961. Global gross domestic product
(GDP) has increased by more than 140 times between 1750 and 2008. Tropical forest loss has
accelerated dramatically, and tropical forest cover is now nearly 30% less than it was 400 years
ago (Steffen et al. 2015a). A recent widely publicized paper in Nature estimated that nearly half
of trees have been cut down since the dawn of human civilization (Crowther et al. 2015). As a
result of humans burning fossil fuels and changing land use patterns, carbon dioxide (COz) in the
atmosphere now far exceeds natural levels: as of December 2016, global mean monthly CO»
levels were 404.5 ppm, as measured at Mauna Loa observatory (NOAA 2017). These levels are
“unprecedented” on planet Earth in the last 800,000 years according to the Intergovernmental

Panel on Climate Change (IPCC 2014). Along with CO» levels, temperatures have risen 0.85° C
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(1.53° F) between 1880 and 2012 (ibid.), and are currently 0.5° C (0.9° F) warmer than the
average from 1961-1991 (Steffen et al. 2015a).

These are just some of the statistics highlighted in a January 2015 article from scientists
at the International Geosphere-Biosphere Program (IGBP) and Stockholm Resilience Institute
(ibid.). Earth systems scientists now argue that humanity and planet Earth has entered a new
geologic epoch—the Anthropocene, in which humans are the single, overwhelmingly dominant
force on the planet (ibid.; first named in the literature by Crutzen [2002]; see Brondizio et al.
[2016] for a recent bibliometric review of publications on the Anthropocene). The Anthropocene
is geologically and biogeochemically distinct from the last ~11,700 years of the Holocene
(Waters et al. 2015). It is characterized by dramatically increased and increasing human use of
materials and natural resources and expulsion of wastes into the environment, starting with what
these authors call The Great Acceleration of these activities beginning after World War II
(Steffen et al. 2015a). Recently, geologists have verified that the Anthropocene is
stratigraphically distinct from the Holocene. Soil and ice cores from the last several thousand
years are distinctly different from recent layers in terms of plastics, nitrogen deposition, nuclear
fallout, which signals human dominance on Earth’s air, water, and land systems (Zalasiewicz et
al. 2015; Waters et al. 2016). This evidence of change in ice cores starts at approximately 1950,
the date that many sustainability scientists argue marks the beginning of the Anthropocene epoch

(e.g., Zalasiewicz et al. 2015; Steffen et al. 2015a; Waters et al. 2016; Brondizio et al. 2016).

Sustainability for cities in the Anthropocene

Given these challenges, scientists from the Stockholm Resilience Institute have defined a
set of nine “planetary boundaries,” or key Earth system limits that we must stay within in order
to operate “safely” in the Anthropocene (Rockstrom et al. 2009; Steffen et al. 2015b). These
authors call this a “safe operating space for humanity”—where (1) atmospheric CO- levels are
below 350 ppm; (2) forest cover is maintained at 75% of natural levels (and 85% of tropical
forests are intact); (3) species extinctions are closer to natural background rates than present
rates; (4) nitrogen and phosphorous runoff into aquatic ecosystems is limited; (5) freshwater use
is below natural regenerative capacities; (6) excessive ocean acidification is prevented; (7)
atmospheric air pollution is below levels dangerous to human and ecosystem health; (8) chemical

pollution and other anthropogenic novel entities that harm people and the environment are
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managed; and (9) the depletion of stratospheric ozone is prevented (ibid.). Ultimately, the
planetary boundaries aim to provide guidance and ensure that key Earth processes remain at
levels that do not threaten ecological integrity and human persistence on the planet. Based on the
planetary boundaries framework (Rockstrom et al. 2009), Oxfam fellow Kate Raworth (2012)
proposed the addition of eleven key human needs called the “social foundations™ to the mostly-
environmental planetary boundaries. The social foundations are food, water, healthcare,
education, energy, jobs, income, gender equality, social equity, resilience, and voice. This space
in between the planetary boundaries and social foundations—where we are not exceeding any of
the Earth systems biophysical limits, but we are providing for the needs of all people on the
planet—forms a ““safe and just space for humanity” (emphasis added, ibid.; Leach et al. 2013).
The true challenge of the Anthropocene, then, is to meet the social foundations for people while
remaining within the Earth’s planetary boundaries. This is sustainability in the Anthropocene.
The sustainability challenge—meeting human needs for present and future generations
without sacrificing ecological integrity—is amplified in cities. Eighty percent of people in
industrialized nations and 54% of the global human population live in urban areas, a figure
projected to rise to two-thirds by 2050 (UN Population Division 2014). The stressors of the
Anthropocene—rising population, climate change, limited natural resources including water,
increased incidence of pests and diseases, threats to ecosystem integrity and more—are
predominantly experienced and caused by urban areas. Cities are responsible for an estimated
60-70% of the anthropogenic greenhouse gas emissions that are causing climate change
(Kammen and Sunter 2016), produce 70% of global waste, and account for 70% of global
economic activity (as measured by GDP) (UN Habitat III). Making sure cities are sustainable in
the future will be crucial for ensuring community livability and sustainability for the nearly 4
billion current urban residents, not to mention the additional 2.5 billion city-dwellers that will be

added by mid-century (UN Population Division 2014).
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Urban Forestry in the Anthropocene

Urban forestry and urban greening could play a significant role in ameliorating the
stressors of the Anthropocene. There are two primary pathways through which this might
happen. First, urban forests and other types of vegetation and greenspace in cities (including
street trees, parks, remnant forests, and other natural areas and green infrastructure, managed or
unmanaged) produce environmental and economic benefits that can lessen the impacts of climate
change on cities. The physical presence of urban forests can impact local climate through direct
mitigation of greenhouse gases: Trees and vegetation photosynthesize, sequester and (for woody
vegetation) store CO> (McPherson and Kendall 2014; but see also Pataki et al. [2005] re: the
limitations of carbon storage capacity in urban soils and vegetation). Urban forests also help
cities adapt to climate change: trees lower temperatures and moderate the urban heat island
(Armson et al. 2012), help cities cope with extreme heat events (Stone et al. 2012), decrease
energy consumption (Zhang et al. 2014), manage stormwater during rainfall events (Livesley et
al. 2016), and reduce air pollution (Nowak et al. 2013, 2014; but see also Setdld et al. [2013]).

The second pathway through which urban forests might help cities cope with the
Anthropocene is via the social benefits of urban forests and urban greening. Benefits such as
improved social capital (Holtan et al. 2014), personal empowerment (Westphal 2003), civic
engagement (Fisher et al. 2015), ties between neighbors (Kuo et al. 1998), and decreased incidences
of certain types of crime (Wolfe and Mennis 2012) might arguably improve capacity of a community
to deal with the challenges of the Anthropocene (e.g., climate change: Adger 2003).

To make sure that current and future urban societies have the capacity necessary to
produce a high quality of life despite the pressures of the Anthropocene, we need radical efforts
to redesign our worldviews and activities in order to live within the biophysical limitations of our
planet (O’Neill 2012; Kallis et al. 2012, 2014; Asara et al. 2015). As such, in this section, I argue
that the urban forestry and urban greening community has a responsibility to effect dialogue and
action towards sustainability. The remainder of this piece begins to answer two questions in this

dialogue (Figure 1):
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Question I:  How can urban greening generate the natural, built, human, and social capital to
sustain individuals and communities?
Question 2:  Can urban greening improve the capacity of individuals and communities to deal

with the pressures of the Anthropocene?

Question 1 Question 2
r A 1\ T . 1
Urban greening
generates active All types of capital These improved
and passive improve capacity capacities lead to
benefits for of individuals and an ability to
individuals and communities, incl. respond to and
communities in the capacity to self- prepare for the
form of natural, organize, adapt, pressures of the
built, human, and learn, etc. Anthropocene
social capital

Figure 1. Theoretical linkages between urban greening, and the capacity of individual,
organizations, and communities to respond to and prepare for the pressures of the
Anthropocene.

How can urban greening generate the natural, built, human, and social capital to sustain

individuals and communities?

Urban greening in the Holocene

Urban forestry and the related term urban greening include any efforts to manage green
infrastructure or greenspace in cities and towns, including planting and caring for trees;
landscaping medians, boulevards, or other common spaces; creating small pocket parks;
community gardens (food or otherwise); installing and maintaining rain gardens; undertaking
ecological restoration activities in semi-natural areas in and around cities; and any number of

other activities relating to managing urban natural resources.
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Although urban forestry is a term developed during the Anthropocene (attributed to a
1965 address by University of Toronto professor Erik Jorgensen), people have attended to urban
nature ever since there have been permanent settlements (Gerhold 2007). Over the last 8,000
years of the Holocene during which humans have lived in relatively stable settlements (Gowdy
and Krall 2013), there are examples of ancient civilizations, including the Egyptians in as early
as 1400 B.C.E., planting rows of trees in gardens and along streets (Gerhold 2007). The
systematic management of urban nature and trees, however, is a much more recent phenomenon.
In the United States during the late-1800s wave of interest in environmental conservation, the
first “tree warden” laws were passed by states in the Eastern U.S., allowing municipalities to take
responsibility for the care of shade trees on public land and in the right-of-way (Ricard 2005).
Frederick Law Olmsted and his contemporaries began designing large public parks about the
same time (Central Park in New York City in 1857 [Gerhold 2007]; Boston’s Emerald Necklace
of greenspace corridors ringing the city in the 1870s [http://www.fredericklawolmsted.com
/boston.html]) (Eisenman 2013). With the formation of the International Society of Arboriculture
in 1975 (Gerhold 2007) and the explosion of research and practice of the 1970s and 1980s
(Konijnendijk et al. 2006), management of trees became standard in many cities in North
America.

The primary reason for managing trees and greenspace in cities (and the means of
justifying expense of public tax dollars to do so) is the many benefits urban forests, trees, and
vegetation provide to city residents. Through these benefits, urban greening contributes to
building capital in the city. Capital, in economic literature, is often equated to wealth, in
particular financial wealth and tangible assets. However, capital comes several main forms:
financial capital (money, monetary assets, stocks, bonds, etc.), but also, natural capital
(ecosystem services provided by communities of living organisms in the natural world, or from
natural elements installed or restored by humans; see Costanza et al. [1997] for an early
discussion of the valuation of the natural capital provided by the Earth’s natural ecosystems);
built capital (or physical capital assets, human constructed elements of the physical environment;
complementary to natural capital [O’Neill 2012]); human capital (abilities and capacities of
individual people, including education, health, skills, efc.; fostered by social capital [Coleman
1988]); and social capital (communities of connected individuals and groups and the

relationships between them [Sampson et al. 1999; Sampson and Graif 2009; Collins et al. 2014];
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collective efficacy or organizational capacity, neighborhood cohesion, competence, and sense of
community, are all part of social capital [Lochner et al. 1999]).!

Urban forestry and urban greening activities (both research and practice) in the late
Holocene (pre-1950) and early Anthropocene (1950-present) have mostly concentrated how trees
generate built and natural capital in cities. Contributions of the urban forest to natural and built
capital are perhaps the most concrete as these two types of capital are visible in our
environments. The five most commonly valued? benefits of urban trees and vegetation—
stormwater management, carbon sequestration and storage, air pollution removal,® energy
savings, and property value increases (e.g., McPherson et al. 2016)—are direct expressions of
benefits resulting from the physical presence of the urban forest. These and other ecosystem
services generated by the physical presence of trees in cities have been well-studied for the past
couple decades (enabled largely by the use of the tree valuation software suite i-Tree
[http://www.itreetools.org]; e.g., McPherson et al. 2016). Because these environmental
ecosystem services have been largely “mainstreamed” into urban forestry and urban greening
discourse and practice (Silvera Seamens 2013; Young 2013), I will focus in the next section on
the social benefits of urban greening, which have more interesting implications for engagement

with sustainability in the Anthropocene.

The social benefits of urban greening as human and natural capital

The human capital and social capital benefits of the urban forest have been less well
quantified and valued (Wolf et al. 2015), despite the increasing interest in these types of benefits,
particularly over the past half-dozen years. Examples of active transdisciplinary research efforts

(applied research, involving multiple disciplines as well as practitioners) that are examining the

! Some also add cultural capital to this list to refer to the wealth of knowledge, traditions, customs, efc., gathered by
experiences of individuals (Lewicka 2005). I consider this definition of cultural capital similar enough to human
capital for the purposes of this paper.

2 Here, “valued” means monetized, though monetization of benefits is by no means necessary to connecting the
benefits of trees and greenspace to natural, built, human, and social capital. Indeed, “social capital” is frequently
measured—see Lochner et al. (1999), Sampson et al. (1999), Sampson and Graif (2009), Collins et al. (2014)—but
almost never monetized.

3 But see the emerging debate around whether or not urban trees actually reduce nef air pollution concentrations in
all areas within a city, the varied impacts of trees on different types of air pollutants, and the need for much better
data about this and other biophysical benefits provided by urban trees: Pataki et al. 2011; Setila et al. 2013; Pataki et
al. 2013.
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social benefits of tree planting and urban greening activities include (but are not limited to) those

in the following cities (select publications since 2010 listed in parentheses):

¢ Indianapolis, Indiana (Mincey and Vogt 2014; Vogt and Fischer 2014; Vogt et al. 2015;
Watkins et al. 2016)

e Los Angeles, California (Pincetl et al. 2013)

e New York City, New York (Lu et al. 2010; Morani et al. 2011; Moskell and Allred 2013;
Fisher et al. 2015)

e Philadelphia, Pennsylvania (Yang and Matthews 2010; Wolfe and Mennis 2012; Roman
et al. 2015; Watkins et al. 2016)

e Portland, Oregon (Donovan and Butry 2011; Donovan and Mills 2014; Driscoll et al.
2015; Shandas 2015)

Social benefits research has also been conducted at the two U.S. National Science
Foundation-supported urban Long-term Ecological Research (LTER) sites in Baltimore,
Maryland (http://www.beslter.org) and Phoenix, Arizona (https://sustainability.asu.edu/caplter/).

Social benefits derived from urban greening can be classified by whether they accrue due
to passive experience of or active engagement with urban green infrastructure, and by the level
of society to which these benefits accrue (to individuals, to an organization, or the community)
according to a typology developed by Westphal (2003). Table 1 contains select examples of
social benefits observed in the literature in a modified version of the Westphal (2003) typology.
Benefits from the physical presence of urban trees and greenspace are passively derived, since
they result from humans passively experiencing trees in their city, and do not require direct
interaction between people and the trees or vegetation producing benefits (Westphal 2003).
Active involvement in urban greening activities—for example, when individuals physically
participate in the act of planting or caring for trees or engage in urban gardening activities—
results in different types of benefits to individuals or communities (ibid.). Both active and
passive greening can arguably build all of the aforementioned types of capital (natural, built,
human, and social), but I focus here on how a particular type of active greening—tree planting
(by individual homeowners, volunteers in coordination with nonprofits or municipalities, efc.)—

can build human and social capital.
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Table 1. Examples of social benefits of urban greening (and select citations), according to a
typology modified from Westphal (2003).

Passive experience Active involvement
Personal health: Faster recovery from

surgery (Ulrich 1984) and stress Civic engagement capacity (Fisher et al.

(Ulrich et al. 1991); Improved health 2015); Personal empowerment

perception (Kardan et al. 2015); (Westphal et al. 2003); Sense of
Individuals Decreased attention deficit symptoms satisfaction and ownership of

(Faber-Taylor et al. 1991) and body yard/neighborhood (Sommer et al.

mass index (Bell et al. 2008) in 1994a; Summit and McPherson 1998;

children; Increased likelihood of Locke et al. 2015, Conway 2016)

walking (Lachowycz and Jones 2014)
Communities Organizational capacity/effectiveness
(groups, Increased retail sales for businesses (Mincey and Vogt 2014; Roman et al.
organizations, (Wolf 2005a, b); Public/community 2015); Community capacity for
neighborhoods, safety (Wolfe and Mennis 2012) collective action (Mincey and Vogt
cities, efc.) 2014)

Tree planting builds human capital

The earliest studies of the social benefits of urban tree planting were those of Sommer,
Summit and colleagues in Bay Area California in the mid-1990s. Sommer et al. (1994a)
surveyed residents in Fresno, California with experiences in tree planting: some residents had the
city plant a tree in front of their house (a passive experience), while other residents participated
in the tree planting activities, either independently (owners planted trees) or with a local
nonprofit organization. Active experiences led to greater satisfaction with outcomes (tree
location, staking, aesthetics) and yielded greater overall positive feelings about the neighborhood
including higher ratings of “neighborhood friendliness” and “neighborhood attractiveness,” and
those residents who had collaborated with the nonprofit to plant trees reported the highest levels
of satisfaction (Sommer et al. 1994a). A separate study by the same research group revealed very
low satisfaction for trees planted by developers (Sommer et al. 1994b).

With respect to human capital, valuing and taking charge of the aesthetic appearance of
one’s yard has emerged as a motivating factor for tree planting in several studies. Summit and
McPherson (1998) observed that aesthetics and shade dominated among criteria for planting

trees, while convenience was the primary motivator of any tree care or maintenance actions
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performed, for residents in Sacramento, California. Research nearly two decades and an entire
continent away confirms these findings exactly: a study by Locke et al. (2015) of New Haven,
Connecticut residents again found aesthetics to be the motivator for resident requests for a street
tree to be planted near their home. And most recently, Conway (2016) found that residents in
Mississauga, Ontario, Canada are taking ownership of their urban forest and are actively engaged
in managing the trees in their yards, and that aesthetic appearance was the leading motivator of
planting and removal decisions. This sense of satisfaction and ownership of one’s yard and
neighborhood is an important component of what environmental psychologists call a ‘sense of
place.” Sense of place (alternatively, place attachment) has been found to be positively related to
civic activities (e.g., participation in neighborhood activities, involvement with local nonprofits,
political action) as well as to neighborhood ties (Lewicka 1999).

It is perhaps for this reason that civic engagement also has been found to be both a
motivator and a result of involvement in tree planting. Civic engagement is the participation in
discussion and/or addressing issues of general public concern, and may also be called civic
activity (as in Lewicka 1999) or citizen participation. Examples of civic engagement include
voting or participating in an election or other political action, joining a parent-teacher association
or crime watch group, volunteering for a local community group, or discussing community
health issues with a neighbor. Fisher et al. (2015) reported on the experiences of volunteers who
planted trees in New York City with the MillionTreesNYC program organized by NYC Parks
and a local nonprofit greening foundation. They found that volunteers in tree planting also were
more engaged in other civic activities (but note that these findings were tightly entwined with the

demographic characteristics of volunteers; ibid.).

Tree planting builds social capital

Nonprofit-led tree planting can also build social capital. Summit and Sommer (1998)
examined the tree-planting programs of four northern California nonprofits that distributed trees
at low or no cost and required that neighborhood residents participate in tree planting during an
event at which the nonprofits instructed on how to properly plant and care for trees. In surveys of
participants, they observed that planting not only improved individual capacity and efficacy

(human capital), but also neighborhood cohesion: 45% reported giving or receiving help to or
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from a neighbor during the planting event, while 53% of participants reported knowing their
neighbors better after the planting (Summit and Sommer 1998).

On an organizational and community level, Mincey and Vogt (2014) found increased
collective action capacity in neighborhoods that had participated in collaborative projects to plant
and water trees in neighborhoods in Indianapolis, IN with a local nonprofit organization. Among
participating neighborhoods, neighborhoods that watered trees together as a group actually
engaged in more collective activities (such as a crime watch or neighborhood cleanup) after the
tree planting than before, compared to neighborhoods where trees were watered by individuals
acting alone (Mincey and Vogt 2014). Additionally, the nonprofit organization that coordinated
these tree-planting activities was fostering neighborhood empowerment and capacity to self-
organize by allowing neighborhoods to choose their own tree watering strategies (Mincey and
Vogt 2014). Finally, the nonprofit was building their organizational capacity and social capital
by (1) creating partnerships with neighborhood and community groups, local businesses, and the
City of Indianapolis; and (2) adaptively managing their tree planting activities to change planting
tactics and strategies to respond to observations of tree success (e.g., making sure to plant trees
so that the root flare is above ground after observing lower survival rates for trees planted too

deeply and without a visible root flare; Mincey and Vogt 2014).

Can urban greening improve the capacity of individuals and communities to deal with the
pressures of the Anthropocene?

While the social benefits of urban greening and connections to improved urban quality of
life and human and community wellbeing are clear, research has not yet explicitly connected
participation of individuals, organizations, or neighborhood/community groups in urban greening
activities to their ability to respond to the challenges of the Anthropocene or the impacts of
climate change.* The previous section described human capital in the form of satisfaction with

personal yards as well as the neighborhood, ownership of the aesthetic appearance of these

4 For instance, a recent special issue of Landscape & Urban Planning on green infrastructure and climate change
(vol. 38, June 2015; editorial: Jim et al. 2015) included mostly articles about the ability of the urban forest to
physically ameliorate the impacts of climate change, with just three pieces examining social aspects (concerning
knowledge among residents of a Chinese city [Byrne et al. 2015]; an Indonesian city’s residents’ valuation of the
benefits of green infrastructure in the context of climate change [Vollmer et al. 2015]; and, the barriers to
widespread implementation of green infrastructure for climate adaptation [Matthews et al. 2015]), none of which
explicitly examined tree planting or community capacity.
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spaces, not to mention the individual experience and expertise accrued through participating (or
even organizing) tree planting; and, social capital in the form of neighborhood ties and cohesion,
neighborhood empowerment and capacity to self-organize, organizational partnerships, and
adaptive capacity. These manifestations of human and social capital could be important to the
ability of a neighborhood or community in responding to the various pressures of the
Anthropocene.

Collective action, social capital, and the trust and reciprocity required therein are critical
to a community’s adaptive capacity (Adger 2003). Adaptive capacity is defined as the ability of a
community to respond to and manage change or disturbances, both exogenous and endogenous,
and 1s highly linked to trust and reciprocity, and the strength of relationships between individuals
(i.e., social capital; ibid.). Adger (2003) argues that adaptive capacity can make a community
more capable of coping with the potential change and uncertainty posed by climate change as
well as adapting to other adverse circumstances. A theoretical example of adaptive capacity
could be neighbors organizing to build a small cooling shelter in a neighborhood park to cope
with the increasing frequency and magnitude of extreme heat events as a result of climate
change. Particularly in marginalized communities where the established social order results in
inadequate provision of public goods and services, social capital can be crucial and can substitute
where the government fails (ibid.). Tree planting, as a type of collective action, offers an
opportunity for the strengthening of within-community social capital such as neighborhood ties
and social cohesion as well as the creation of partnerships and networks with external entities,
which could help a marginalized and underserved community build the capacity needed to
improve the neighborhood through crime protection efforts or mitigate local urban heat island
impacts and improve environmental quality through creation of pocket parks. Given that urban
tree canopy cover is in some cities inequitably distributed, with less canopy cover in low-income
neighborhoods (Heynen 2006; Heynen et al. 2006; Wilson and Lindsey 2009), tree-planting
activities in marginalized areas therefore have the dual benefits of increasing canopy cover while

potentially building social capital and adaptive capacity.

Distributional inequities of urban greening activities in the Anthropocene
It is important to note at this juncture that organizations that engage in urban greening

activities may not systematically evaluate the distribution of those activities (and hence the
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benefits therefrom) in neighborhoods across a city. For instance, collaborative nonprofit-
neighborhood tree planting is at risk of resulting in uneven and inequitable distribution of trees
and the ecosystem services they provide (Watkins et al. 2016). These organizations may rely on
applications from neighborhoods or groups that self-identify as being interested in tree planting,
or may require a certain level of investment (either monetary, or in the form of a certain number
of volunteers, or a required level of post-planting follow-up tree care), and this might
systematically bias against traditionally underserved neighborhoods that are low in resources
(ibid.). Watkins et al. (2016) found that nonprofit street tree plantings across four U.S. cities
were significantly less likely to occur in neighborhoods (U.S. Census block groups) with higher
tree canopy cover, higher household income, or proportions of African American or Hispanic
residents, and that when canopy cover or income was low, plantings were even less likely to
occur in minority neighborhoods. Landry and Chakraborty (2009) observed similar disparities in
tree cover in the public right-of-way (i.e., canopy cover of street trees) in Tampa, Florida.
However, inequities in tree planting or canopy cover is not universal across all cities: for
instance, Berland et al. (2015) found no relationship between income, race, or ethnicity and
canopy cover and that terrain alone explains distribution of trees in Cincinnati, Ohio. Thus, one
of the challenge for urban forest practitioners for achieving a sustainable and inclusive
Anthropocene is to make sure we consider which neighborhoods are served via tree planting and

other urban greening activities, as well as the context in which greening activities occur.

Conclusions

Engagement of urban greening with the global dialogue about the future of cities

The years 2014-2016 have been big for sustainability internationally, and not only
because each of the three years were consecutively declared the warmest years on record (NOAA
2016). In September 2015, the United Nation (UN) General Assembly adopted the Sustainable
Development Goals (SDGs), 17 goals inclusive of 169 specific targets that set the global
sustainability agenda for the 2015-2030 period (UN 2015). The SDGs set specific indicators that
communities and nations should strive to meet, such as solving hunger and poverty, ensuring
energy access, but also preserving ecosystem integrity (UN 2015). Goal 11 is specifically

targeted towards cities (“Make cities and human settlements inclusive, safe, resilient and
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sustainable”), and since over half of people live in them, cities will be key players in
implementing all 17 goals (ibid.). In December 2015, the Paris Climate Agreement emerged
from the 215 UN Conference of the Parties to the UN Framework Convention on Climate
Change (COP21) meeting (UNFCCC 2016). This landmark agreement (ratified by 126 parties as
of November 2016 when it entered into force) aims to ensure that the Earth maintains less than a
2° C (3.6° F) rise in global average temperature associated with climate change, and to do so will
require significant reductions in greenhouse gases (ibid.). The Paris Agreement will require
substantial action on the part of cities in meeting the reductions in greenhouse gas emissions
committed to by the 197 countries that submitted ‘intended nationally determined contributions’
(INDC:s; ibid.). Finally, in October 2016, the UN ‘Habitat III” conference (full name: Conference
on Housing and Sustainable Urban Development) provided guidance to cities in meeting the
Paris Agreement as well as a post-2015 agenda for global sustainable development in cities (the
adopted Habitat III policy document ‘New Urban Agenda’ is available on the conference
website; UN Habitat 11 2016).

There is significant opportunity for the urban forestry and urban greening community to

contribute to these global efforts towards sustainability as follows:

1. Continue to engage in the types of transdisciplinary efforts that have recently come to
characterize urban forestry research and practice (e.g., Campbell et al. 2015; Vogt et al.
in review) and are frequently called for as part of the urban sustainability science-policy-
practice interface (McAllister and Taylor 2015; Simon and Schiemer 2015; McDonnell
and MacGregor-Fors 2016; McPhearson et al. 2016);

2. Be sure that greening activities (including planting, stewardship, and monitoring of green
infrastructure in cities) contribute to the implementation and monitoring of the
Sustainable Development Goals, in particular Goal 11 which calls for “inclusive, safe,
resilient and sustainable” cities (UN 2015);

3. Contribute data from urban forestry and urban greening activities (e.g., tree planting
locations, urban forest inventory data, data about the human investment and other costs
collected during stewardship and maintenance of urban greenspaces) to understanding

and monitoring progress towards sustainability in our cities; and,
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4. Participate as often as possible and at all levels (neighborhoods, cities, states and
communities) in the global dialogue about what our future on planet Earth should be (a la
the SDGs, and the post-2015 New Urban Agenda from Habitat III, ezc.).

A final thought experiment

In closing, I invite the reader to join me in a brief thought experiment. Recall that
sustainability in the Anthropocene is about meeting the needs of human communities without
compromising the ecological integrity of our planet by overusing natural resources and polluting
our land, air, and water (Steffen et al. 2015b; Raworth 2012; Leach et al. 2013). If the main
question lurking in this piece is, How can we in the urban forestry and urban greening
communities help our cities deal with the challenges of the Anthropocene and foster transitions
to sustainability?, then would not the best way to do this be to keep the needs of human
communities and the ecological integrity of planet Earth constantly in our mind during our daily

professional practice? Consider the following hypothetical questions (Figure 2):

...contribute not just
to lower building energy
costs but to off-grid

conversations?

...empower households to
reduce their automobile

...inspire neighborhoods
use?

to create a sharing
economy?

...generate a local
foods
movement?

...build citizen ability for
political advocacy?

...help meet human needs
while respecting Earth’s
ecological limits and
move toward true
sustainability in the
Anthropocene? L

...build communities
with greater capacity
to respond to
storm events?

Figure 2. An invitation for to urban forestry and urban greening to perpetuate dialogue and action
towards sustainability in the Anthropocene. (Background photo: Lake Michigan over rooftops in the City
of Chicago. Photo credit: J. Vogt)
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e What if urban greening could contribute not just to lower energy costs, but to community
conversations about going off grid or switching to alternative, zero-carbon-emissions
energy sources?

e What urban greening could inspire neighborhoods to create a sharing economy, where
neighbors who had engaged in tree planting together could share tools and instead of each
household owning one of everything and needlessly consuming the Earth’s material
resources?

e What if urban greening could build citizen ability for political advocacy for sustainable
energy technologies, or for inclusive politics and inclusive policies that help all members
of human society meet their basic needs?

e What if urban greening could generate a truly local foods movement by creating
networks of community gardens, food forests, and edible pocket parks all over the city?

e What if urban greening could build communities with greater capacity to respond to
storm events, to check on one another during an electricity outage or power surge, to
create networks and partnership that ensure swift disaster responses when required, to
self-organize to clean up after storm damage, or to set up cooling shelters for extreme
heat events?

e What if urban greening could empower households to reduce their automobile use, and

instead walk or bike down aesthetically pleasing, shaded pathways?

What if all urban greening activities sought to help meet human needs while respecting
Earth’s ecological limits, and move our planet and human society towards true sustainability in
the Anthropocene?

There are many out there already participating in dialogue and action. I invite you to join us.
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