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e Value of urban
trees from a
research
perspective.

e What you can do.




Center for

Urban Forest Research

USDA Forest Service

PSW Research Station
Davis, CA

To demonstrate new

ways that trees add
value - quality of life -
to communities.

We convert research
results into financial
terms to stimulate
community

Investment In trees.
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Tree Quiz

Bradford Pear Tree Quiz
O years old
9 inch dbh
28 ft. tall

19 ft. spread

Bradford Pear
3 years ol

Ginch ap.h.
)
1

0-f tal
-t spread

Number of eves o d

Number of leaves 88,908 Toblleefarea sqf) s S04

Total leaf area 3,846 sq ft Fesh welghtofeaves (b) s 50
: : Fresh weight of wood ()

H,O retainment capacity 55 g
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Benefit-Cost Modeling




Reference Cities

Collected data — Boise
park/street trees

Analyzed growth rates
and dimensions

Estimated magnitude of
annual benefits

Priced benefits
Priced tree care costs

Calculated net annual
benefits, benefit-cost
ratios

(® Reference Cities

Climate Zones

I north

- Interior West

|:| Temperate Interior \West
- Pacific Morthwest

- Inland Valleys

|:| Southwest Desert
j Southern California Coast

|| Northern California Coast

[: Inland Empire
- Tropical
Il central Florida
- Coastal Plain
B south

[ | Northeast
l:l Lower Midwest
B idwest




Products

USDA

G Municipal Forest Resource

~ __- a Assessments

Pubke | Pace | 1 |

ot | 8l - Community Tree Guides

Benefits And Costs for Tree
Planting Projects

Examples

Guidelines For Selecting
And Placing Trees

rschneider@fs.fed.us

(970) 498-1392
e Trees in Our City PPTs
e STRATUM data
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Tree Guide Results

e For “typical” large,
medium, and small
tree.

— Crabapple
— Norway Maple
— White Ash

For public
(street/park) and
private property
locations (east, south,
west).




Size at 20 Years

—
eght | 20 | 35 | 3




Trees Improve the
Environment
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Falls Power's renewed plan to make energy
conservation more attractive,

Van Ashton, Idaho Falls Power: "Wea've been
trying to get the info out for 25 years now.”

City Hall has set the example. With new bulbs,

JWe've just installéd 2, 500 ﬂﬁ"‘ﬂﬂm |

Firefighters Quickly Control
Fiaeld Fire Moar Fort Hall

Fire Burns Historic Buildings
n Kotchum

Early Moming Fire Damages
Idaho Falls Home




Conserving Energy

Energy Savings Reduce
Power Plant Emissions

Wind Speed Reduction
¢ Reduces Air Infiltration

Transpiration by Trees
in the Aggregate
Cools the Air
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Reduces Irradiance
on Buildings

Shading Paved Surfaces
Reduces Urban Heat Island
Effect and Ozone Formation




Conserving Energy

e White ash, 20 years,
Opposite west wall

— Save AC: 395 kWh,
$32/yr

— Save Heating costs:
$11/yr

— Save $43/yr total




Plant Strategically
Summer Shade

e \West Is the best
e Closer Is better

e Large, dense
crown




Plant Strategically
Solar Friendly to South

Avolid trees to south

Open winter crown,
dense summer shade

Foliage early to drop,
late to leaf-out

Examples:

— Maples, Hackberry,
Coffeetree,
Honeylocust,
Pagodatree, Crabapple




Plant Strategically
Windbreaks

e Windbreaks (25-
50 ft from
building)

— Longer than

building
— Perpendicular to
wind

— Multi-row If space




Choose Species Wisely:
Bigger Is Better

4,/24,/2001




i R
P

R ik
s 4

dﬁ_.‘ -

e

)
)
)
2
_I
(T
®
7))
ol
O
ol
)
-
©
al




Shade Paved Surfaces




Juse Plant Trees
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For More Information
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 Planding trees

can reduce the need
for power plants
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Reducing Atmospheric
Carbon Dioxide

Trees Save Energy lor Cooling,
Theraby Reducing COy Emissions
from Power Plants

Via Tree Care
GOy is Released
Via Decomposition
ol Dead Wood
and Mulch




Reducing CO,

e White ash, 20 years,
Opposite west wall
— Total Net = 466 Ib
— Total Value = $2




Choose Species Wisely
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Small and short-lived Large and long-lived




Plant and Maintain More Trees




Create Diversity
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Make Use of Wood




Municipal Application of Stormwater Tree Credits

G [ A number of municipalities across the countrv have established stormwater credit programs that

~ grant flow control credits for existing or newly planted trees. The City of San Jose, Califorma
has a program that gives credits for trees planted within 30 feet of impervious surfaces and
existing trees that are kept on a site 1f their canopies are within 20 feet of impervious surfaces.
The impervious surface reduction credit for existing trees 1s the square footage equal to one-half

T the area of existing tree canopy (credit 1s equivalent to a reduction 1n the site’s unpervious area).

The credit for each new deciduous tree 15 100 square feet, and the credit for each new evergreen
tree 15 200 square feet. No more than 25 percent of a site’s impervious surface can be credited
through the use of trees (San Jose 2007).

$‘£ Austin, Texas also has a program that provides stormwater credit for both new and existing trees.
The program in Austn provides a much more modest tree credit than that of San Jose. For new
trees to recetve a credit. they must be planted within 25 feet of a ground-level impervious surface §
and have a mimumum diameter of 2 mches at the time of planting. The mmpervious surface
reduction credit for each newly planted tree 1s 20 square feet. Each existing tree withan 23 feet
of ground-level mmpervious surface and with a diameter of 4 inches 15 credited with an area equal
to one quarter the area of the tree canopy (Austin 2007).

Portland. Oregon has a tree credit program equivalent to that of San Jose. The mmpervious
surface reduction credit for new deciduous trees within 25 feet of ground-level impervious
surfaces 1s 100 square feet. and the credit for new evergreen trees 1s 200 square feet. For existing
trees with a diameter of at least 4 inches. the credit 1s one half of the area of the canopyv (BES
2007).

Other municipalities with active stormwater tree credit programs include Tampa. Florida and
sandy, Oregon. These programs are becoming more commeonplace, and the list of participating
municipalities 1s growing rapidly. Unfortunately, most of the municipal tree credit programs tha




Reducing Stormwater

Precipitation

Canopy Interception
and Evaporation

Transpiration

Impervious el =28
Surface ek o Pervious
: i . Surface

Roots Take Up Soil
Moisture, Increasing
Runoff Storage
Infiltration Potential



Reducing Runoff

e White ash, 20 years
— Intercepted = 638 gal
— Value = $3.19




Lots of surface area, wide crown
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Choose Trees Wisely

Complex structure, rough surface Evergreen foliage




Locate Trees Wisely







Improving Air Quality

Shade on Paved Oxygen and Volatile Organic Compounds

Siiflaces and Parked Caré Released Through the Leaves

Reduces Evaporative Hydrocarbon
Emissions and Ozone Formation

Gaseous Pollutants
Absorbed Through Leaf
Stomates and Lenticels

[ Small Particles
w | Adhere to Surfaces




Improving Air Quality

e White ash, 20 years,

Facing West Wall (lbs)
— NO2 =0.71, $0.36

— S0O2 = 1.45, $0.09

- PM10 = 0.48, $0.44

— Ozone = 0.62, $0.32

- VOCs = 0.13, $0.02

- BVOCs = 0.0, $0.00

— Net Value = 3.39, $1.23




Choose Trees Wisely

Large and tolerant to pollutants Evergreens for particulates




Shade Parking Lots
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Others Things Trees Do




Trees are Vital to Human
Health

Tree-filled neighborhoods:
. Lower levels of
domestic violence

. Are safer and more
sociable

Tree-filled landscapes reduce
stress

Trees decrease need for
medication and speed
recovery times




Trees Sell Houses (At hlgher prices)

e Each large front yard tree adds
1% to sales price

e Large specimen trees can add
10%, or more, to property values.




Trees I\/Iean Better Busmess

In tree-lined commercial districts...

e More frequent shopping

e Longer shopping trips

e Shoppers spend more for parking

e Shoppers spend 12% more for goods




Trees Improve Pavement
Performance

More shade means more

time between repaving.

20% shade improves

pavement condition by 11%.
60% savings for resurfacing
In 30 years




Aesthetic and Other
Benefits

e White ash, 20 years
- $39




Benefits in Temperate Interior West
~ White Ash, West Yard

10 15 20 25 30 35
Year after planting

@ Energy B Carbon O Air Quality O Storm Runoff B Aesthetic/Other




Costs In Temperate Interior West
White Ash, Yard

20 25

Year after planting

@ Planting B Pruning 0O Remove/Dispose
O Infrastructure Repair B Clean-Up @ Pest/Disease




Total
Costs

Total
Benefits

Total Net
Benefits

$4.58 $5.12

$36.63 $57.87

$32.05 $52.74




Boise Benefit-Cost Summary

e $1.30 in benefits for every $1 spent
— 23,262 trees
— $771,000 expenditures
— $1,002,000 benefits

e Net annual benefit = $231,479
— $10/tree, $1.11/capita

Ft Collins Cheenne Bismarck Berkele Glendale Minneaolis Boulder
Total benefits 2,170,799 686,029 979,094 3,247,545 665,856 24,934,226 2,740,907

Total costs -997,638 -327,897 -316,640 -2,372,000 -276,436 -9,209,041 -752,606
Net benefits 1,173,161 358,133 662,454 875,545 389,421 15,725,185 1,988,301
Benefit-cost ratio 2.18 2.09 3.09 1.37 2.41 2.71 3.64




e Value of urban
trees from a
research
perspective.

e What you can do.




Maintain Existing Trees




Plant More Trees




Plant Larger Growing Trees




Make More Space For Trees
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Space In Our Minds & Hearts




Challenges

e Safety
— Visibility
— Lighting
— Crashes

e Other Infrastructure
Roots
Leaves and litter
Powerlines
Irrigation and subbase
Crows

e Other Environmental
Invasive Species
BVOCs, allergens
Runoff quality
Solar access
Water use
Tree residue




Opportunities

Urban forestry in spotlight

Carbon, water, and air
guality investments

— utilities, cities, corporations
Design plantings to
maximize effect & minimize
conflicts?

How best maintain and
monitor?

— high performance

— 100 years




We Create Our Urban Forest
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