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Factors Affecting Tree Survival in Urban

Environments
AMost common causes of death of newly planted trees

A Overwater and underwate®oil Moisture
ADAf YI yQ&a NBaSlk NOK 62 NJ
AWatering efficiency

A runoff, evaporation, weed competition, leakage
A Watering more often is better than amount each time

ADyanmics of water movement in different soil type, slope, underground infrastructu
(water pipe, sewer line, subwagtc)
AOther factors

ARoots
A Healthy root growthGirdling roots, mulch volcano

A Soil Quality(Snow Melt, Constructi@® 6 NA & X 0

A Site (slope, soil etc)

ASoil and Air Temperature
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Urban forests provide green space in
the urban landscape.

America’s Green Infrastructure

America’s forests are sometimes referred

to as “green infrastructure” to emphasize
the critical public benefits they provide. The
term has been defined as “an interconnected
network of green space that conserves
natural ecosystem values and functions

and provides associated benefits to human
populations” (Benedict and McMahon 2002).
Urban forests are an integral part of this
structure, providing a lattice of green in an
otherwise artificial landscape. “The value of
an urban forest is equal to the net benefits

that members of society obtain from it”
(McPherson et al. 1997).
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Urban Forest'ry,

nNEvery dol l a
planting and caring for
a community tree
yields benefits that are
two to five times that
Investmentd benefits
that include cleaner air,
lower energy costs,
Improved water quality
and storm water
control, increased
property values, and
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e==Becnefit with maintenance

COStS/ Beneﬁts over t|me * * Benefit without maintenance

Benefits or Costs

Phase in tree lifecycle

===Cost with maintenance
= =Cost without maintenance

|
Immature

|
Semi-Mature Mature Senescent
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Tree & Urban Forest

STRUCTURE

Establishment]
Survival
Growth
Condition

Size

Canopy Cover
Leaf Area

Etc.

B!

Less-than-
optimal
MAINTENANCE
leads to fewer
BENEFITS
produced by the

FUNCTION

» Photosynthesis

urban forest.

» Evapotranspiration -1
» Intercept Rain

> Etc.

BENEFITS —
» Stormwater Runoff VALU

Reduction »‘
» Carbon Stored $$$

» Etc.
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Total Cost per Tree Planted

ANew York Citytree replacement option
$2000

ARichmond: $256 per tree planted only

AMontgomery County, MD

Maintenance Section of the DOT’s Department of Highway Services can plant more trees in the
early spring. With this supplemental appropriation, therefore, the total tree planting
appropriation in FY17 would be $190,608. Planting a street tree costs about $300, on average.
Thus, the total appropriation will allowr3O1 to have planted about 635 street trees in FY17.

Planting a street tree costs about $300


https://www.nycgovparks.org/trees/street-tree-planting/tree-fund

What are main challenges to make a city
tree survive and thrive?

What are the true problems?
Why are these trees cost so much?

Are there better ways to save tax payers’
money?



Factors for the Survival of Newly Planted
Trees

AWater

AQualityof Stock

ARoot (girdling root, planting depth, healthy root
development)

ADiseases
APlanting/Mulching
ASoil/Site
AWeather/Climate



Newly Transplanted Trees Need Water for 2-3 yrs

A 'Lransplanted trees do not have root system supporting |
them

A Trees produced in ?round farms have their root system

establlshed on the farm, but they lost most roots when dugged
out of ground

A Container grown trees may not lose much roots, but the root
system are limited to the container size, They survive and thnve
very well with the irrigation system.

A Integretion into the new environment takes time

A Not all (actually most) planting sites do not have the
ideal growing condition for trees.

A Medians or roadsides surrounded by asphalt or
concrete

A Parks without irrigation
A Sustained regional drought

A Arid climates, e.g. Southwest U.S
A Heat Island Effect

landscaping-services.
Dun‘& Bradstreet 2017 FirstResearch
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Richmond, Virginia
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Google Map Image...April 2014
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Richmond, Virginia
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Google Map Image...April 2015
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Richmond, Virginia
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Google Map Image...January 2016
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Google Map Image...June 2017
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Google Map Image...June 2018
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Purpose Farm Construction Maintenance Resources Careers

Irrigation Guidelines: Hardiness Zones 7 - 8

Water rates are based on 2 gallons of water per caliper inch (University of Florida Research).

3 Dally for 1-2 weeks. Every other day for 2 months. Once
weekly untl established.

Daily for 2 weeks. Every other day for 3 months. Once
weekly until established

Dally for 2 weeks Every other day for 3 months. Once
weekly untl established

Daily for 2 weeks. Every other day for 3 months. Once
weekly untl established

Dally for 2-4 weeks. Every other day for 3 months. Once
weekly untl established.

Daily for 2-4 weeks. Every other day for 3 months. Once
weekly until established.
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Size of tree Quantity of water per week?

1 inch 10 gallons
2 inch 15 gallons
3inch 20 gallons
4 inch 25 gallons

5inch 30 gallons




Size of nursery stock Irrigation schedule for vigod.,3 Irrigation schedule for surviva2,3,4

Daily for 2 weeks; every other day
< 2 inch caliper for 2 months; weekly until Twice weekly for B months
established.

Daily for 1 month; every other day
- 2-4inch caliper for 3 months; weekly until Twice weekly for 3l months
- established.

Daily for 6 weeks; every other day
> 4 inch caliper for 5 months; weekly until Twice weekly for 4 months
established.



http://hort.ifas.ufl.edu/woody/irrigation2.shtml

How much of the water do trees actually get?
S RN _.‘5;.
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What is missing in the water
Eres_cri_g)tion
Consideration of losses

A Runoff, evaporation from surface, competition from surrounding vegetation, water
need of species, etc
ASite information
A surrounding environment: road median, park, residential, tree well, buildings etc

ASoil Type

A Clay soil versus sandy soil
A water holding capacity, drainage, leakage

AClimate

A monsoonrmediterraneandesertcontinental
A drought, temperature, humidity, wind, etc

Most water prescriptions were developed based on a certain set of
parameters or based on experiences of arborists. If the parameters change,
the water prescriptions should change.



Check the
SollMoisture!




