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Promoting the urban forest

Travis Longcore, University of Southern California

Urban forests are well recognized as providing numerous benefits to residents, but recent studies from around the United 
States have shown a decline in urban forest cover.  Based on research from Los Angeles and the literature, I identify some 
obstacles to protecting the urban forest.  Researchers have found that tree protection, especially on private property, may be far 
more important in preserving urban forests than aspirational measures such as tree planting programs on private properties.  
Similarly, the trend to larger and larger dwellings directly reduces green cover.  In Los Angeles, poorly planned programs 
intended to conserve water in an extended period of drought that provide incentives to remove lawns has threatened the 
health of trees as well.  Landscape architects, policy makers, and designers can incorporate this knowledge to advocate for 
protecting trees in the urban landscape and to inform policies that better promote urban forests as territorial-scale green 
infrastructure.
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Introduction

The 21st Century is becoming the urban century.  
Landscape architecture and its associated applications in 
urban and site design will influence the character of cities 
and their suburbs, where the majority of humanity will 
live.  Among all landscape features, trees provide cities 
with an unparalleled range quantitative and qualitative 
of benefits, yet trends in urban forest cover show declines 
across the United States (Nowak and Greenfield 2012).  
By understanding the range of reasons for these losses and 
the motivations for creating and maintaining urban forest 
cover by both individuals and municipalities, landscape 

architects can more effectively promote urban forests with 
unique effectiveness.  In this essay I explore the benefits of 
urban forests, their decline in the United States, and the 
prospective role for landscape architects in promoting their 
revival.

Urban Forests as Infrastructure

Urban forests are treated in modern environmental science 
and urbanism as green infrastructure, which provides a 
series of environmental services. This is consistent with 
a recognized approach to the environment that assigns 
quantifiable values the ecosystem services provided to 
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society by natural features (Bolund and Hunhammar 1999; 
Costanza et al. 1997).  Certainly it is accurate; the benefits 
of urban forests are many (McPherson and Rowntree 1993; 
McPherson et al. 1994; McPherson et al. 2005; Nowak 
1993).  Increased temperatures in city centers are a familiar 
and well-documented byproduct result of urbanization 
(Akbari et al. 1990; Huang et al. 1987a).  Trees serve to 
counteract elevated temperatures, which is a form of local 
climate change to which urban residents have adapted for 
centuries.  Cooling is an important way that the urban 
forest results in decreased energy use in cities by reducing 
the need for air conditioning (Akbari et al. 1993; Carver et 
al. 2004; Huang et al. 1987b).

Trees intercept and removal various pollutants from the 
atmosphere, including carbon monoxide, nitrous oxides, 
sulfur oxides, ozone (Benjamin and Winer 1998; Nowak 
et al. 2000), and cancer-causing particulate matter (Nowak 
et al. 2014), accounting for approximately a 1% reduction 
in air pollution annually across the United States (Nowak 
et al. 2014). That 1% reduction, however, accounts for 
approximately $6.8 billion in avoided human health 
expenses annually (Nowak et al. 2014).

The urban forest is critically important in regulating 
stormwater runoff by intercepting and slowing precipitation 
that would otherwise fall on impermeable surfaces and 
promoting infiltration of water into the soil within tree 
root zones (Bolund and Hunhammar 1999).  It is in the 
realization of reduced stormwater runoff and avoided 
conventional stormwater infrastructure that the economic 
valuation of urban trees is perhaps the most straightforward 
(Longcore et al. 2004).  

Urban forests have a role to play in mitigating greenhouse 
gases, but probably more because of their cooling effects 
(especially shading of HVAC units) than through the 
sequestration of carbon.  Because urban trees have a finite 
lifespan and are often mulched and otherwise decompose, 
they contribute less to long-term sequestration than 
many expect (Nowak et al. 2002). In fact, if managed with 
equipment that uses fossil fuels (i.e., chainsaws, chippers, 
lift trucks), the urban forest will be a net emitter of carbon 
dioxide unless dead biomass is stored or energy savings 
from shading is great (Nowak et al. 2002).

Finally, urban forests provide a habitat infrastructure for 
wildlife (Fernández-Juricic 2000), generally providing 
benefits for some native and migratory species whether 

or not an area would naturally be forest (Strohbach et al. 
2013). 

Trends in Urban Forest Cover in the United States

In the course of urbanization, the amount of urban 
forest cover has a tendency to converge at a relatively 
low percentage value (e.g., 20%), regardless of the native 
vegetation of a region.  In forested biomes, cities have less 
forest cover than the historical landscape.  In areas that 
were non-forested prior to urbanization (e.g., deserts, 
grasslands, and semi-arid environments), cities have more 
trees than the previous landscape. In Los Angeles, tree 
stems per acre increased consistently from the 1920s to 
2000 (Gillespie et al. 2012), as former agricultural and scrub 
lands were replaced by commercial and residential land uses 
where trees were planted and watered.

Recent studies in the United States, however, have shown a 
decline in urban forest cover (Nowak and Greenfield 2012).  
Looking across twenty major cities, tree cover during the 
first decade of the 2000s declined on average 2.7 percentage 
points per decade with 17 of the 20 cities studied in both 
mesic and arid regions showing a statistically significant 
downward trend in tree cover and upward trend in 
impervious cover (Nowak and Greenfield 2012). This 
pattern is associated with corresponding increases in 
population density in these cities that explain approximately 
one third of the variation (Nowak and Greenfield 2012).  
Such results suggest that natural regeneration and tree 
planting programs are insufficient to offset the trends in 
city morphology that are resulting in decreased urban forest 
cover (Nowak and Greenfield 2012).  

Notwithstanding decreased urban tree canopy associated 
with development in the form of changes in land use, 
existing single family neighborhoods have also seen 
significant declines in urban forest cover (Lee et al. 2010; 
Lee et al. in preparation).  My colleagues and I have looked 
at single family neighborhoods in the 20 most populous 
cities in the Los Angeles Basin between 2000 and 2009 to 
investigate the role of home and lot design on urban tree 
canopy (Lee et al. in preparation).  During this decade, Los 
Angeles was in a housing boom with large investments 
going into redevelopment in existing neighborhoods.  To 
gauge the effect of home size and associated landscape 
design during redevelopment, we looked at samples of 
properties that had increases in residential living space 
recorded by the County Assessor and compared them with 
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properties where no increased building size was recorded.  
The results (Figure 1) indicate that for those lots with legal 
new square footage, the proportion of the lot taken up by 
tree and shrub canopy decreased from close to 30% to just 
under 15%.  But the downward trend was not limited to 
redeveloped sites.  Even for those sites without recorded 
new development the per city/council district mean 
tree cover declined as well.  Cumulatively, single family 
neighborhoods in cities and the 15 Los Angeles council 
districts over this period had declines between 10 and 39% 
in combined green cover (Figure 2), with an average rate of 
1.3 percentage points per year (Lee et al. in preparation).  
We separately investigated the role of municipal policies on 

overall green cover in the same 20 cities (Lee et al. 2010).  
The results, derived from multivariate modeling, showed 
that the most important factors predicting high forest cover 
was the number of tree species protected by ordinance, the 
size of lots, floor-area ratio, land value, minimum lot size 
allowable, percentage renters, and population density.  These 
factors provide a roadmap to possible regional strategies 
to promote urban forests for the purpose of maintaining 
livable cities.

Causes of Urban Forest Loss 

Where then, can landscape design and urban strategies 
intersect with the causes of urban forest canopy decline?  
Many urbanists promote density, but density can come at a 
cost to the quality of life in terms of the ecosystem services 
provided by trees.  Within single family neighborhoods, 
density has not been increased by building larger homes 
because household size is falling while home size in 
increasing. 

Urban design strategies that maintain setbacks, require 
a landscaped proportion of yards, protect existing trees, 
require street trees, and limit floor-area ratios would be 
successful in protecting urban forests that have been 
developed over decades in semi-arid cities like Los Angeles.  
The dramatically increased green cover in the historic 
preservation districts of Los Angeles provide support 
for this proposition along with our quantitative studies.  
Protected historic neighborhoods where mansionization is 
not allowed are greener and cooler than their surroundings.  

Our research also confirms the observation made across 
North American cities that tree cover is positively 
associated with neighborhood wealth (Schwarz et al. 2015). 
Poor areas have a tendency toward lower canopy cover, 
as a result of smaller parcel sizes, denser development, 
and probably the cost of tree maintenance. We showed 
negative trends in tree cover in the poorest cities and 
council districts in Los Angeles during the period 2000 
to 2009 (Lee et al. in preparation). But this trend is not 
limited to poor neighborhoods; wealthy neighborhoods 
also have significant negative trends in tree canopy coverage 
as a result of residential redevelopment and expansion 
(see Council District 11 in Los Angeles; Figure 2). The 
relationship between poverty and lower tree cover also 
holds true in Phoenix, where poor areas of the city have less 
tree cover resulting from low outdoor water use ( Jenerette 
et al. 2011).

Figure 1: Changes in land cover on single family residential 
lots in the 20 largest cities in the Los Angeles Basin. 
Properties that had no recorded increase in building square 
footage (top) and with increased square footage (bottom) 
were compared in 2000 and 2009.  For both categories the 
area of buildings (dark gray) and hardscape (light gray) 
increased, while trees and shrubs (dark green) and grass 
(light green) decreased. Data and graphic from (Lee et al. in 
preparation).
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Other factors play into the state of urban forests.  In Los 
Angeles a five-year drought has led to regulatory and 
policy initiatives to reduce the amount of water used for 
residential and commercial landscaping. In the resulting 
actions by residents, lawns have been targeted for removal 
and replacement by lower water alternatives.  For the 
lawn-removal incentive programs by both the Metropolitan 
Water District and the City of Los Angeles Department 
of Water and Power, no provision was made to encourage 
continued watering and maintenance of established trees.  

There is evidence of removal of mature trees being stressed 
and dying as a result of landscaping projects that prioritized 
minimizing water use, without appropriate consideration of 
the potential benefits of supporting existing vegetation.  

Tree trimming practices also factor into the state of urban 
tree canopy.  With Los Angeles again as an example, tree 
trimming by either the City or private parties (see Figure 
3) rarely complies (personal observation) with standards 
established by the ANSI A300 Pruning Standards that 
ban a range of harmful practices that include removal of 

Figure 2: Cumulative loss of green cover (trees, shrubs, and grass) in single-family residential neighborhoods from 2000 to 
2009 (Lee et al. in preparation).
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more than 25% of a tree’s foliage within a growing season 
(Longcore et al. 2001). 

Strategies to Protect Urban Forests

Within the context of many threats to urban forests 
described here, what strategies might be successful 
to promote them at the level of the urban landscape?  
Approaches might be categorized into those that appeal to 
policies and regulations and those that appeal to individuals 
and organizations making decisions about landscapes under 
their control.  Both are necessary and landscape architects 
are in a privileged position of being able to influence and 
implement both.  

In the context of communicating about biodiversity 
conservation, market researchers have identified the 
differences in messages to motivate public change (that is, 
individual decisions made by the public) and policy change 
(adjustments to public policy made by elected or appointed 
officials (Futerra 2010). An effective communications 
strategy for public change requires a message that includes 
possible actions motivated by positive emotional response 
(Futerra 2010).  That is, the public is most strongly 
motivated to action on biodiversity and environmental 
action based on personal emotional satisfaction (Rich 
1997).  This finding for environmental messaging in general 
also holds true for tree cover. Surveys of property owners 
show that by far the top reason for planting trees is their 

beauty, not direct appreciation for the economic value trees 
provide or an abstract sense of environmental services 
(Conway 2016). 
One way that beauty or love motivates landscape choices 
is through wildlife.  In a study of all of the properties in 
California that have received the Certified Wildlife Habitat 
designation from the National Wildlife Federation, my 
students found that properties with certified habitats had 
on average 47% more tree canopy cover (an average of 
32.9% instead of 22.5%; Figure 4) relative to paired nearby 
property owners who did not have certified wildlife habitats 
(Chan et al. 2014).  Creation of a habitat for wildlife, which 
is presumably motivated by appreciation of or affinity for 
wildlife, is associated with choices to provide high tree 
canopy cover.

The motivation of individuals differs from that of 
policymakers, who rely on an argument supported by need 
that preferably is quantified in terms of public benefits, 
which are usually quantified in terms of economic costs and 
benefits (Futerra 2010).  Such framing must be combined 
with economically feasible proposals for action.  These 
messages may not resonate with the general public, but are 
important in securing limited resources from policymakers 
through bureaucratic processes. 

My point is that landscape architecture and landscape 
architects are essential in the communication of both 
types of the messages that will protect and enhance the 
urban forest.  Design of landscapes that appeals to a desire 
for beauty and creates places that people love may will 

Figure 3: Typical poor tree trimming seen in urban areas. 
This example is on private property in Los Angeles.

Figure 4: Percent tree canopy cover at residences that are 
either Certified Wildlife Habitats or paired controls (Chan 
et al. 2014).
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lead the way with individual clients, project by project.  
Landscape architects are also well equipped to interpret 
and implement policies that serve the larger public by 
providing social, environmental or economic benefits.  
Policy based economic and ecosystem services arguments 
are necessary for territorial scale projects with government 
and institutional clients.  

The majority of policy language about urban forests 
at the municipal scale is about ecosystem services and 
carbon sequestration.  This is unlikely to be the winning 
argument with clients who feel that they have personal 
property rights and determination over the by-right 
development of their lands.  Landscape architects can create 
beautiful and compelling places that incorporate critical 
ecosystem functions.  Funding can sometimes be found 
from the selling of those ecosystem services, especially 
for governmental clients.  But for private clients, creating 
beautiful places that have trees, and protect existing trees, is 
an approach that landscape architecture is singularly suited 
to promote (Meyer 2008). 

As an environmental scientist, I am not completely 
comfortable with this message.  My inclination is to 
maintain that the need for an urban forest canopy or other 
environmentally appropriate design should be enough to 
motivate people to act.  But current trends confirm this is 
not true.  Rather, improving the urban landscape, including 
the urban forest, might have greater traction and true 
sustainability if tied to the beauty of trees and people’s 
emotional reaction to them (Meyer 2008). If properly 
informed by modern ecological thought, publically funding 
projects toward city beautification might be more effective 
as a means to protect and restore urban tree canopy cover 
than casting these efforts as providing climate mitigation or 
air pollution removal. An approach concentrating on beauty 
and love of wildlife is probably going to be more effective 
than one based on fear of an uncertain future and yet yield 
more benefits for both wildlife and climate adaptation.  
The discipline with the mandate and breadth to do this is 
landscape architecture. 
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