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While strolling down Washington, D.C.’s Penn-
sylvania Avenue past the National Gallery of
Art, even the most casual observer will note
tha‘& the trees grow ing out of tree grates next to
the street are only about half the size of the
trees growing in a lawn area on the other side of
the sidewalk. Yet bothrows of willow oaks were
the same size when planted in 1978. That the
grate- piameé trees have had far less twig
growth each year leads to the conclusion that
this planting will never fulfill the design intent
envisioned, that these trees will never become
the majestic matches they were meant to be.
What is to blame for this phenomenon and how
are landscape architects to address this prob-
lem? The answers lie beneath the walk, in the
ground below.

The roots of a tree are vital, vet it is the roots
that are most frequently overlooked and dis-
rupted in the urban environment. The typical
street-tree pit, which already is inhospitably
sandwiched in a narrow strip between the road
and sidewalk, often competes for space with un-
derground utilities, subways and building foun-
dations. The small volumes of compacted soil
that the roots have access to are either poorly
drained, or more likely, cannot hold enough
water to meet demand, and the trees experi-
ence periodic to prolonged drought. Simply put,
lack of soil accounts for most urban tree survival
problems.

Many factors in the urban environment exac-
erbate the soil problem. Water is added to the
soil primarily through rainfall. Much of this
essential waterislost, however, either as runoff
over impervious paved areas, through drainage
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The two rows of willow paks
atiacent to the National
Gallery of Art in Washingion,
0.C., were intended to form a
symmetrical aliée when
planted in 1978. The lopsided
growih patiern obvieus in this
photograph has been caused
by the difference in the
amount of available soil; the
smaller sofl volume in the tree
pits next to the street cannot
hold encugh water to meet
the trees’ needs.

beyond the reach of roots or as evaporation
from the soil surface. Thelittle remaining water
the tree has access to is taken up by the roots
and moves through thetree tothe leaves, where
most is evaporated through transpiration in
response to the demands of sun, wind, tempera-
ture and humidity. Urban conditions such as
reflective and absorptive surfaces that release
heat, thereby increasing daytime and nighttime
temperatures and drying the air, create a “heat
island,” which increases the tree’s water needs.
If water is searce, tree growth will slow. Under
extreme conditions, the tree may die.

Further, as a tree grows larger it requires
more water, and hence more soil. How much
water, then, is enough? Assuming a typical 4 ft.
x4 ft. tree pit with appr{mimatelv 48 cubic feet
of good soil, 2 maximum of six gallons of water
will be available to the tree at any given time.
How long will it be before the tree depletes this
source? Conversely, what size tree will six, 10,
50 or 500 gallons of water support and over what
time period? The answer requires the establish-
ment of the relationship of canopy size to the
tree’s water use. It also necessitates being able
toestimate how stressful a givensiteis. Finally,
if water needs can be predicted, what soil vol-
umes do we need to store this water?

In an effort to bracket minimally adequate
soil volumes for any given size of tree, research
projects guided by Jim Urban, ASLA, and Nina
Bassuk of the Urban Horticulture Institute,
assisted by Patricia Lindsey, took strikingly
different but complementary approaches.

Funded by a National Endowment for the
Arts grant, Urban devised and conducted an
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