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Introduction

The Urban Forestry component of the 
Landscape Services Division at The 
University of Texas at Austin has the 
challenging task of not only providing 
day to day maintenance for campus 
trees, but also keeping them alive 
and safe for future generations. This 
essay will focus on the importance 
of maintaining a healthy urban forest 
by discussing the different methods 
used to protect trees from damaging 
activities, and ways to improve tree 
health after those activities occur.
Trees play a vital role in any healthy 
community. They provide us with 
much more than just shade on a hot 
Texas summer day and oxygen for our 
lungs. Recent research shows that 
urban forests can provide significant 
environmental, economic, and cultural 
benefits.  Trees help to improve air 
quality by mitigating air pollution and 
greenhouse gases; they also reduce 
storm water runoff and reduce the 
urban heat island effect as trees 

shade asphalt and other surfaces 
that can radiate heat in large urban 
areas.  Research from the USDA 
Forest Service shows that 100 mature 
trees can capture approximately 1.2 
million gallons of water per year.1   
For some perspective, UT-Austin has 
approximately 3600 mature trees 
(trees >10” diameter). Using this 
calculation, the mature trees on the 
UT-Austin main campus capture about 
43 million gallons of rainwater per 
year. 

Trees are proven to increase property 
values, positively impact consumer 
behavior, offset carbon emissions, and 
reduce energy costs if placed properly 
in the landscape. A 1989 research 
project in Austin showed that trees 
can contribute upwards of twenty 
percent (20%) of the sale price of a 
residential home.2   Figures based 
on average air conditioner usage in 
Florida show that trees placed on the 
west and east sides of a house save 
27% in annual cooling costs.3  In a 
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2005 analysis of the urban forest in the 
Houston area, researchers estimated 
that the region’s 663 million trees 
equated to approximately $131 million 
in energy savings and avoided carbon 
emissions.4 

Trees also have a direct impact to the 
quality of life in communities. They 
can reduce noise pollution and provide 
suitable learning environments for 
students of all ages.  Texas A & M 
University researcher Dr. Roger 
Ulrich, who studies the emotional 
responses of patients to plants 
and landscapes, finds that surgical 
patients recover faster and need 
fewer and milder analgesics if they 
are exposed to pleasant views of trees 
and nicely landscaped grounds than 
those who are exposed to a view of 
another building. From a sustainability 
perspective, the longer we provide 
quality care and act as good stewards 
of our urban trees, the longer trees 
will continue to act as valuable 
environmental assets.

Tree Placement in the Urban 
Landscape

There are critical steps that must be 
taken seriously if an urban tree is to 
live to maturity.  The first, and perhaps 
most important, issue to discuss in 
talking about a sustainable urban 
forest is how to properly place trees in 
an urban landscape.  Most landscape 
site plans are focused largely on the 
immediate benefit of the plants to 
the site, such as immediate shade 
and aesthetic qualities; instead, trees 
should be considered for their mature 
size and not planted to simply mimic 
forested environments.  Planting 
excessive numbers of trees in the 
landscape will lead to increased 
competition, possible health and 

disease issues, and land managers 
will incur higher maintenance and 
irrigation costs. Unfortunately, the 
norm is focused on more of an instant 
gratification mindset rather than on a 
long-term investment for the site and 
tree.  

For example, the live oaks planted in 
the 1930’s on UT Austin’s South Mall 
lawn are an average of 38 feet apart. 
Their canopies have nicely merged 
together to provide adequate shade to 
the sidewalk and buildings near them 
(Image 001). In contrast, the cedar elm 
trees planted in 2007 near the Blanton 
Museum of Art are 12-15 feet apart on 
average (Image 002).  They currently 
suffer from excessive squirrel damage 
(likely due to heavy amounts of 
irrigation which attracts rodents), and 
every other tree is almost obsolete in 
terms of providing shade and other 
benefits. 

The following criteria need to be 
considered for a tree to reach maturity 
and in turn, provide the necessary 
ecosystem benefits:

•	 Plant quality nursery grown trees
•	 Plant native or well adapted trees 

for your region
•	 Use quality nutrient-rich soils
•	 Ensure proper rooting area
•	 Ensure proper canopy area

Proper Tree Maintenance

The second issue to be concerned 
with when managing urban forests is 
that trees receive proper maintenance 
as they mature.  Because tree 
maintenance is the most costly and 
time consuming part of urban forestry, 
it is often overlooked for more exciting 
endeavors such as new tree plantings 
or community engagement activities.  
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Maintenance such as pruning, creating 
clearances from lights and buildings, 
or assessing storm damage are all 
critical to tree health and ensure the 
value of a long-term investment.  To 
ensure tree health, the following 
arboricultural criteria should be 
considered:

•	 Provide proper pruning techniques 
to keep trees safe and healthy

•	 Monitor disease and insect issues
•	 Conserve appropriate amounts of 

area for root growth
•	 Reduce competition from other 

plants or turf (mulch application)

Site Planning and Development

The final area of importance 
when managing urban forests is 
the conservation of trees during 
the development process and on 

construction sites, clearly one of 
the most difficult issue to address 
in urban forestry.  It is important to 
determine the full scope of the project 
and how trees will be impacted on 
the site. Because it is impossible 
to save all trees on most sites, it is 
critical that tree health and location 
be assessed for each tree impacted.  
Typically, damage to root systems and 
mechanical damage to above ground 
parts of the tree are the most common 
issues.  While some trees can 
initially withstand damaging effects 
of excavation and grading activities, 
problems may arise many years later.
 
One of the biggest issues we face 
on campus is the problem of excess 
soil, mulch, or stone placed on root 
systems and up against the root 
flare or trunk of trees during the 
construction process.  Two problems 
can stem from this: the first is that 
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even a few inches of fill soil on top of 
the existing root system can cause 
tree decline by reducing the trees 
ability to absorb moisture and oxygen; 
the second problem is “stem girdling 
roots” that arise from adventitious 
buds on the tree stem which wrap 
themselves around the tree base and 
restrict the trees ability to transport 
water and nutrients, basically choking 
it (Image 003). Many of the mature 
trees on campus suffer from girdling 
roots. Landscape Services utilizes 
an air spade or air knife that uses 
compressed air to excavate around 
the base of the tree and locates any 
girdling or buried roots, being careful 
not to damage them in the process. 
If needed, any damaging roots are 
removed to allow the tree to assume 
its normal growth pattern.

The following must be addressed for 
trees impacted by construction:

•	 Protective fencing must be 
installed as close to the dripline 
(edge of tree canopy) as possible

•	 Reduce cut and fill in trees’ critical 
root zones as much as possible 
(no more than 50% disturbance)

•	 Create realistic tree wells and 
islands to preserve critical root 
zones

•	 Post-construction activities must 
include (but are not limited to):
•	 Monitoring
•	 Water requirements
•	 Fertilization/feeding if needed
•	 Reduce impacts of compaction 

and raised grade (fill soil) on 
root systems

Conclusion

James Urban uses the term “The 
Functional Tree” in his book Up By 
Roots, Healthy Soils and Trees in 
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the Built Environment. According to 
Urban, a functional tree is a tree that 
grows to maturity and provides both 
societal and environmental benefits. 
But most importantly, it is a tree 
whose benefits are not outweighed 
by the cost of maintenance and 
replacement.5  This observation 
speaks to the heart of sustainability 
with regard to urban trees. All parties 
must work together when placing 
trees in an urban environment, 
assessing tree maintenance, and 
designing and building around trees; 
trees must be brought up early enough 
in the planning process so that they 
are incorporated successfully into the 
project. We all have the responsibility 
to care for the natural environments in 
which we live, and while trees are just 
one of our many responsibilities, they 
are a very big one.
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