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Trees provide urban landscapes with shade, beauty, and 
habitat. �ey can also help lessen the e�ects of �ooding and 
urban heat buildup while storing carbon dioxide, a major 
greenhouse gas. When planted in the wrong place, however, 
trees can damage urban infrastructure like sidewalks. Most 
of a tree�s roots, including the large structural roots, occur 
within the top two feet of soil. In urban settings, this means 
as the roots grow, they can displace or crack nearby side-
walks, roads, and curbs (Randrup et al. 2001). On the other 
hand, root-cutting activity that commonly occurs with the 
installation and repair of infrastructure can result in tree 
instability, decline in health, or even death (Benson et al. 
2020). Shade trees such as live oaks (Quercus virginiana) 
are commonly planted in small planting areas, only to be 
removed a decade or so later when they begin damaging 
infrastructure or declining in health given limiting planting 
space.

Premature tree removal represents a signi�cant economic 
and environmental loss. When determining the economic 
value of urban trees, one must consider the resources 
spent growing and maintaining the trees (e.g., nursery 
production costs, water, transportation, mulch, etc.), as well 
as the bene�ts they provide. When a tree is planted in the 
landscape, it can take years before its ecosystem services 

(e.g., carbon storage, shade, and stormwater mitigation) 
outweigh the earlier costs associated with production and 
planting. Once this point is reached, tree bene�ts continue 
to increase as the tree grows. By supporting the growth of 
healthy, long-lived trees, communities can save substantial 
amounts of money. For example, recent research on 
Florida�s urban tree canopy has shown that the urban forest 
in the Tallahassee metropolitan area provides an estimated 
value of $300 million each year by reducing air pollution, 
stormwater runo�, and carbon dioxide (Mclean et al. 2020). 
If practitioners could adjust planting practices and provide 
adequate space to support tree health and survival, they 
could increase tree bene�ts, including the positive e�ects 
trees have on human health and well-being (Wolf et al. 
2020).

To maximize the bene�ts provided by urban trees, we need 
better-informed tree selection and larger planting spaces 
with the capacity to support big-canopy trees (particularly 
street trees). Information is available for recommended 
soil volume for urban trees in planting pits, which is the 
amount of soil in an area needed to support a tree�s root 
system. However, minimum soil volume recommendations 
do not look directly at the con�ict that occurs between 
infrastructure and the base of the tree when root space is 
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not limited (e.g., in the space between a road curb and a 
sidewalk). �is article provides a new piece of the puzzle by 
presenting recommendations on how far a tree should be 
planted from infrastructure using data from �eld measure-
ments. �is article focuses speci�cally at ground-level 
infrastructure like sidewalks and streets, not belowground 
utilities.

�is fact sheet is intended to help arborists, urban forest-
ers, landscape designers, landscapers, and anyone else 
responsible for the planting of trees in developed areas 
make informed decisions regarding the planting width 
requirements of the trees they select.

Applying Urban Tree Research to 
Planting Space Recommendations
Prior research conducted by UF/IFAS scientists and 
colleagues looked at the size of common street trees at 
two di�erent areas of the trunk: 4.5 feet o� the ground (a 
common forestry measurement called diameter at breast 
height, or DBH) and ground level (a measurement called 
trunk �are diameter, or TFD) (Figure 4). It is tricky to 
measure the diameter of the trunk �are, so researchers cre-
ated equations allowing users to predict TFD by plugging in 
the more common measurement, DBH (Hilbert et al. 2020; 
North et al. 2015). �is research focused on medium- and 
large-stature trees (Table 1), but future work will look at 
small-stature trees such as crapemyrtle (Lagerstroemia 
indica) and Japanese privet (Ligustrum japonicum).Figure 1. Residential trees like these in Pinellas County provide many 

bene�ts.
Credits: Deborah R. Hilbert, UF/IFAS

Figure 2. Sidewalk damage caused by a large southern live oak 
(Quercus virginiana).
Credits: Deborah R. Hilbert, UF/IFAS

Figure 3. A large laurel oak (Quercus laurifolia) planted in a narrow 
planting strip. The lighter-colored pavement squares on the left were 
most likely replacements due to tree root damage.
Credits: Deborah R. Hilbert, UF/IFAS

Figure 4. Researchers measured the diameters of trees at breast height 
(A) and at trunk �are (B) to create predictive equations.
Credits: Deborah R. Hilbert, UF/IFAS
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For this article, we looked at the maximum diameter at 
breast height of common urban trees by searching through 
champion tree registers. �is gave us an idea of how large 
a species� trunk can grow in natural conditions (i.e., the 
maximum genetic potential of the trees). �en we plugged 
those DBH values into a series of equations from our 
abovementioned research (Hilbert et al. 2020) to calculate 
these species� TFDs. To determine recommended planting 
space, we added 4 feet of bu�er to either side of the trunk 
�are to account for large supportive roots that (while hid-
den below the soil surface) could still li� or crack sidewalks 
(Hauer et al. 2020; Johnson & North 2016; Perry 1992). �e 
�gures below help explain this.

How to Use the Planting Space 
Recommendation Tables
�e tree species in Table 1 and Table 2 are medium- and 
large-stature trees featured in the planting lists for 8 com-
munities representing north, central, and south Florida 
(i.e., Fort Lauderdale, Gainesville, Miami, Minneola, Ocala, 
Pensacola, Tallahassee, and Tampa). Table 1 outlines species 
information including hardiness zones (north, central, and 
south Florida), status as a Florida native tree, mature tree 
height and spread, drought tolerance (high, moderate, and 
low), and the DBH from state champion tree registers.

Table 2 outlines the planting space recommendations for 
these species. �Planting Distance� tells you how far to plant 
a tree from a single road, driveway, sidewalk, etc. �Planting 
Width� gives the necessary width of a planting strip, such 
as the space between a road and sidewalk or the width of a 
median. See Figures 5 and 6 for help visualizing this. �Max 
Genetic Potential� refers to the space needed to support 
a tree that will grow to the diameter of the referenced 
champion tree. Because few trees grow to their full genetic 
potential, we included columns to show the planting width 
required to support a tree that grows to be 75%, 50%, or 
25% of the maximum size listed in Table 1.

Table 3 can be used if the species you are interested in is 
not featured in Tables 1 and 2, or if you simply want to 
accommodate a tree to a given DBH (i.e., 10 in, 20 in, 30 in, 
or 40 in). Using this table requires some research and only 
applies to medium and large shade trees, not small trees. 
To determine the species� typical habitat, visit the USDA 
PLANTS database and look at its �wetland indicator� status 
for the Atlantic and Gulf Coastal Plain region (or whatever 
region your state falls within). Additionally, it may be 
helpful to use a champion tree register to make sure you 
are not selecting an expected diameter that is beyond the 
maximum genetic potential of the species.

Future research will need to look at how these planting 
space recommendations should be modi�ed when technol-
ogy like suspended sidewalks is used. We suspect the 4-foot 
planting bu�er can be reduced if suspended sidewalks are 
used because large, supportive roots are situated below 
infrastructure in these designs. By following planting 
space recommendations, damage to urban infrastructure 
can be minimized while supporting the growth of healthy, 
long-lived shade trees. When planted for long-term suc-
cess, mature shade trees provide ecological, �nancial, and 
environmental bene�ts to communities for many years.

Figure 5. A Chinese elm tree (Ulmus parvifolia) in a planting strip 
between street and sidewalk. Recommended planting strip width 
is 8 feet of bu�er (4 feet on each side) plus the expected trunk �are 
diameter (TFD). For this Chinese elm, that would be 10 feet total. 
(Figure not to scale.)
Credits: Deborah R. Hilbert, UF/IFAS

Figure 6. Live oak (Quercus virginiana) in a lawn adjacent to a street. 
Recommended planting distance is 4 feet of bu�er plus half of the 
expected mature trunk �are diameter (TFD). For this live oak, that 
would be 13 feet total. (Figure not to scale.)
Credits: Deborah R. Hilbert, UF/IFAS












