Utility Work & Tree
Mortality:

Analysis:
As the table below shows, the utility work was adjacent to more
squares that showed a higher mortality, while the control group was adjacent to more squares with a lower mortality rate. A Chi Square analysis of the squares adjacent to utility work vs the control group X2 (4, N =
3599) = 46.9, p < .001 shows that the difference in mortality rate is
statistically significant. From this, one might conclude that proximity to
utility work is associated with a higher annual mortality rate for trees.
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Number of Squares adjacent to Utilty Work vs Control Group

Introduction:
The City of Somerville has 14,251 standing public trees. In the past
few years, Somerville has both committed to planting more trees and
has increased its efforts to preserve these trees. At the same time,
construction, including road work, within the City has increased. While
infrastructure improvements such as roadwork are crucial to a growing
city, there is a risk that construction that impacts a tree’s root zone
can wound or kill the tree. To determine policies and best practices for
protecting trees, it could be helpful to determine whether certain roadwork that involves digging into the roots of trees has a significant impact on tree mortality.
Unfortunately, the City does not readily have city-wide data on tree
mortality. For this analysis, I have created an Annual Tree Mortality feature by combining inventories of street trees conducted by consultants
to the City in 2009 and 2018, and calculated annual tree mortality per
1000 square feet.
Using this map, I conducted analysis of tree mortality adjacent to utility
work to determine if the areas adjacent to this sort of road work exhibited a higher degree of tree mortality than those areas that are not adjacent to utility work.

Challenges:
In order to calculate mortality I needed to contrast the 2009 and 2018
inventories. The 2009 inventory used imprecise and inconsistent methods to map the locations of trees. Trees in this inventory may be in an
accurate physical location, in the center of a parcel near the tree or in
the middle of the street. Some trees were as more than 40 feet away
from their actual site. A further complication is that tree size measurement methods between the two inventories. As a result, a determination of tree mortality would be a manual and painstaking process.

Comparison of Tree Inventories

Application of 100 foot Grid

-34.95% - -5.19% -5.20%
2.75%

2.76% 10.05%

10.06% - 24.03% Total
24.02% 100.00% Squares

Squares Adjacent to Utility
Work

9

1157

257

90

294

1807

Squares Adjacent to Control
Group

43

1248

224

53

224

1792
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Methodology:

Conclusion:

The first step of calculating annual mortality was to prepare the datasets. Because the analysis concerned road work, all non-street
trees (e.g. trees in parks, on the grounds of buildings, etc.) were removed from the analysis. Trees smaller than 5” were removed from
the 2018 inventory based on an assumption that these trees were
planted after the completion of the 2009 inventory.
After the datasets were prepared and projected onto the map, a 100
foot by 100 foot grid was applied to the map. Within each square of
the grid, I calculated the annual mortality of the square using the formula:

The analysis indicates that there may be a significant negative effect of
utility work on the survival of Somerville’s street trees. Armed with this
information, City staff may consider setting policies around the granting
of utility work and other road work permits that mitigate these negative
effects. Such a policeis might include measures such as requiring
those doing work in the roadway to erect barriers that physically protect
trees near work zones, and/or the assessment of additional permit
fees for road work that could be dedicated to the replacement of dead
street trees.
This analysis of utility could be duplicated for other types of road work
that might negatively impact tree mortality, including curb cuts, water
and sewer work and sidewalk replacement. Additionally, heavy construction work that results in heavy equipment or materials being
stored in trees’ root zones can cause damage to trees without roots
necessarily being cut.
Finally, the analysis could be improved by expanding the time frame of
the permits and mapping older utility work data. Unfortunately, the permit data currently only goes back to 2013.

with time=0 referring to the 2009 inventory and time=t referring to
the 2018 inventory. Then, each square of the grid was colored based
on the result of the equation. This produced a City-wide map of tree
mortality.
Finally, I mapped all 824 utility road work permits granted from 2013
to 2015, as well as an equal number of random points along Somerville’s Streets as a control group, and identified all squares falling
within a 25 foot buffer of these points.
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