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Urban forests reduce runoff
Trees playa
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significant part in reducing the negative effects of stormwater runoff in our

cities and towns.
By John Slater
ater. It seems like we either have too
much or not enough these days. We
need to figure out a way to better manage
stormwater to help reduce flooding and
protect our drinking water from pollution.
Stormwater is the water that originates during a
rain event. Surface runoff is the water that flows into
streams or is channeled into storm drains, which later is
discharged into streams.
Trees in our communities provide many services
beyond the inherent beauty they lend to streets and
properties. One of the most overlooked and underappreciated is their ability to reduce the volume of water
rushing through gutters and pipes following a storm.
This means less investment in expensive infrastructure
and, importantly, cleaner water when the runoff reaches
rivers and lakes.
I grew up in a home that was across the street from
the neighborhood creek, which was a concrete drainage
ditch. I guess you would now call it a storm drain. It
flowed into the San Gabriel River that was restrained in a
broad concrete control channel, which emptied into the
ocean six or seven miles away from our home. Which
creek would you like in your neighborhood to help manage stormwater-concrete-lined
or tree-lined?
Speaking of trees, let's look at how nature manages
stormwater. How does the forest handle stormwater? It
allows only 15 percent of the surface water to run off.
During a normal storm event, 35 percent of the water is
held onsite, and it slowly infiltrates to recharge our underground aquifers. Fifty percent goes through a process
that is called evapotranspiration. This is the return of
moisture to the air through both evaporation from the
plants/soil and transpiration by plants.
In developed areas, such as the city I grew up in,
55-70 percent ofthe rainwater runs off. Only 15 percent
is held to infiltrate and recharge our underground
aquifers. Only 15-30 percent goes through evapotranspiration, rather than the 50 percent that occurs in a forest
setting. For example, if 1,000,000 gallons of water lands
in a forested area, there is only about 150,000 gallons
of water runoff; however, in a city setting it could be
550,000 to 700,000 gallons of water runoff. That's a
Significant amount of water. A creek that was expected
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to handle 150,000 gallons now has to handle four to five
times that amount. Guess what happens-it starts to
flood everything downstream.
Trees help reduce storm water runoff in several ways.
One way is to simply capture and hold the falling rain
on the leaves and bark. Part of this water will evaporate,
and part will fall or run down the tree to the ground,
where it will have time to be absorbed by the soil. A tree
helps to reduce the impact of the falling water and slows
it down. On the ground under the tree, fallen leaves help
retain soil moisture, and the organic matter breaks down
to become food for the tree. This important spongy layer
also allows rainwater to percolate into the soil instead of
rushing off and carrying with it oil, metal particles and
other pollutants.
Depending on size and species, a single tree may
store 100 or more gallons of water, at least until it
reaches saturation after about one to two inches of
rainfall. When multiplied by the number of trees in a
community, this interception and redistribution can be
significant.
It is estimated that the urban forest can reduce annual runoff by two to seven percent. This reduction can
be converted into dollar savings due to the use of smaller
drainage and artificial retention systems. Studies have
shown that as much as 65 percent of storm runoff can be
reduced in residential developments when trees are combined with other natural landscaping. In fact, sometimes
even 100 percent of rainfall can be retained onsite.
The TR-55 model, developed by the Natural
Resources Conservation Service, provides a quantitative
measure of stormwater movement. In 2002 the city of
Fayetteville had a 27 percent tree canopy cover, and
based on the TR-55 model it was determined that they
avoided 46 million cubic feet in stormwater runoff, thus
saving $92 million in capital improvement benefits.
"There is untapped potential in utilizing trees to
address storm water runoff in urban areas. Traditional
approaches used by most municipalities to manage urban
trees have focused on short-term aesthetic goals often
to the detriment of tree health and full realization of
ecosystem services provided by trees. Many municipalities
are reluctant to expand tree programs due to budget,
staffing, and liability issues. However, trees are useful
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and valuable components of city stormwater infrastructure and
provide measurable reductions in runoff volume and pollutant
loads. Municipalities should explore opportunities to expand tree
planting programs and incorporate trees into engineered stormwater systems. Trees are not just landscaping placed on top of city
infrastructure, they are city infrastructure. "
-Shirley Trier, Davey Resource Group
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Make a Memory ... Plant a Tree
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John Slater is urban forestry partnership
coordinator with the Arkansas Forestry
Commission. Contact him at 501-984-5867,
or at john.slater@arkansas.gov.

Our urban forests do a better job of managing stormwater
runoff than concrete "creeks," which typically send polluted
runoff rushing directly into the nearest body of water.
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