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e Threats

e What Do Climate-

Proof Urban Forests
Look Like?

e Lessons Learned
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Analyzed growth rates and
dimensions

Estimated magnitude of
annual benefits

Priced benefits

Priced tree care costs
Calculated net annual
benefits, benefit-cost ratios
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PLANTING THI OF SUCCESS. - Muni _' : al 'lF_bf‘;eSt RCSOUI'CC
Asses's?mé’ht S
. Commu'nity Tree Guide

— Benefits And Costs for Tree
Planting Projects

— Examples

— Guidelines For Selecting
And Placing Trees

— Trees in Our City PPT
e i-Tree Streets data

ARID ZONE TREES, QUEEN CREEK, AZ







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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_ Direct Shading
Reduces Irradiance
on Buildings

Shading Paved Surfaces
Reduces Urban Heat Island
Effect and Ozone Formation
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. Mesqul ) year: ‘;1
Opposﬂe West wall

— Save AC: 388 kWh,

$37/yr ”
— Heating costs: - j --------------- ;; ”
$1/yr w4

— Save $36/yr total



Plant Strateglcally
Summer Shade

e West is the best
e Closer is better

e Large, dense
Crown













Reducing Atmospheric
Carbon Dioxide

Trees Save Energy for Cooling,
Thereby Reducing CO. Emissions
from Power Plants

CO: is Released|

o Via Tree Care
CO: is Released " Activities
Via Decomposition L
of Dead Wood
and Mulch
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e Mesquite, 20
years, Opposite
west wall

— Total Net = 155 kg
— Total Value = $3



Choose Species Wisely

Small and short-lived Large and long-lived
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Reducing Stormwater Runoff

Precipitation

Canopy Interception ‘
and Evaporation . o

Transpiration

Impervious -
Surface j , - Pervious

H ‘ TR Y A Surface

Runoff «

N\ Roots Take Up Soil
g Moisture, Increasing
N .y, Runoff Storage

Infiltration Potential

Soil




e Mesquite, 20 years
— Intercepted = 1,604 gal

— Value = $8 ¢
“
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Little leaf & stem surface Lots of surface area, wide crown




HELP SAVE THESE FEMALFE
GINKGO TREES
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Complex structure, rough surface Evergreen foliage
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Improving Air Quality

Oxygen and Volatile Organic Compounds

Shade on Paved Released Through the Leaves

Surfaces and Parked Cars
Reduces Evaporative Hydrocarbon
Emissions and Ozone Formation
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Gaseous Pollutants
Absorbed Through Leaf

Stomates and Lenticels ;
Small Particles

Adhere to Surface
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o kM'esquit, ‘ rear: -
Facing West Wall (kg)
- NO, = 0.31, $2.75
~ 80, =321, $7.28
- PM,, = 0.19, $2.54
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— Ozone = 0.14, $1.23 ek /

— VOCs = 0.04, $0.33
— BVOCs = -0.85, -$7.53
— Net Value = 0.03, $6.54



Large and tolerant to pollutants Evergreens for particulates







Trees are Vital to Human
Health

Tree-filled o f\; ANAA h ) Intermipts teschet
neighborhoods: - e
Lower levels of o_t @ Struagies with
domestic violence  wem Articles Videss — —
Are safer and Hooth & Medicrn ' Mind LBean ¥ Plarts & Arenaiy ¥ Eoth & Chirute
more sociable ScienceNews  #sue e
N it 1 (Te W EETaTe KSTeP=Ro =SI A Walk In The Park Improves Attention In Children With ADHD
reduce stress oOmly (0ct 15, 2008 ~ For chidea wib Allrion A8 by Gogh

Oedce ?‘,,ua ‘w‘| Ovoeder (ADMD) tasks that reqare

Trees decrease need for COOCHrteption suth 43 Song Bomewdrdk Ce 18hng S 1ot Son 2o ADMD Treatmant for Aduls

very SACUL A simple, nexpensive emedy may be 2 "dose o ADHD -nct just 8 chichaod Ssorder Leam about

medication and speed |G ADHD i ot M.
recovery times




e Each large front yard tree adds

1% to sales price

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



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






* Mesquite, 20 years
— $9/yr
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Benefits S/tree Costs S/tree
; Energy $ 35.63 Planting ($330) 16.50
- Carbon S 2.56 Pruning 3.96
”‘ ¢ Air Quality $ 6.54 Removals 2.88 |
Raln Interception S 7.70 Irrigation 1.85

PropertyVaIues S 9.37 Other 0.07
' 25.26

{17
LR

e Benefit-Cost Ratio =
2.45







Phoenix’s Urban Tree
Canopy (9%)

e 34.6 sq miles UTC
e /3 sq yds/capita (US avg 451 s.y.)

Urban Tree Canopy (sq yd) per Capita

, | N l ]

Phoenix Arizona California National




Tree Numbers

e 60 species
e 3.2 million trees (77% Resid.)
e 2.26/capita

Urban Trees per Capita

Arizona California




Dominance
(Number+Leaf Area)

Indian European olive
Citrus spp rosewood A 4%

5% w

Afgan pine
5%

Bottle tree ":; California palm
6% ' 14%

Sweet acacia

8%
Paloverde

12%
Mexican fan

palm

10% Chinese elm

12%




Age Diversity

0-6" 6-12" 12-18" 18-24" 24-30" =30" Old
Young Maturing Mature Mature Old

o eg| s—PHX




Tree Condition (%)

M Dead

m Dying

w Critical

m Poor

W Fair

» Good

Excellent

Commercial Industrial Parks/Open Residential City Total
Space




Asset or Replacement Value
e $3.82 billion ($1,207/tree)

Average Tree Asset Value (S/tree)

Phoenix El Paso Albquerque Las Cruces




Phoenix’s Urban Forest

Value of Annual Services
($40 million)

Carbon,
S$5,480,000

Energy
Savings,
$22,900,000 _

Air Quality,
$5,760,000

Rainfall
___Interception,
$6,110,000




Value of Annual Services
e $27.84 /capita
¢ $12.7 1'ftree

Value of Annual Service (S/tree)

Phoenix El Paso Albquerque Las Cruces

m Air Quality ® Rain Interception

M Energy Savings B Carbon Seq+Avoided



Value of Annual Energy Services

¢ 215,470 MWh = $22.9 million (net)
e AC use 40,000 households (7% 600Kk)

Average Annual Energy Savings (S/tree)

Phoenix El Paso Albquerque Las Cruces




Value of Annual CO, Services

¢ 256,245 MT = $5.46 Million (56%
avoided)

e Offsets emissions from 54,520 vehicles

CO, Sequestration Rates (kg/yr)




Value of Annual Air Quality
Services
¢ 1,600 t = $5.8 million (80% PM, )

* NO, uptake offsets emissions of 14,400
vehicles (25%)

Average Annual Air Quality Benefits ($/tree)

Phoenix El Paso Albquerque Las Cruces




Value of Annual Rainfall
Interception Services

* 686 Million gals = $6.1 Million

e equals potable water used in 7,700
households (1.3%)

Rainfall Interception (S/tree/yr)




Threats & Challenges

Phoenix's

URBAN HEAT ISLAND

As Phoenix s ceveloped. signiicant
changes hove been made ha the

e Climate Change ol PRI S | e

tres el e how the expansion of

; fhe urbon environment
hove become mpermeakile and dry. .
hos confributed fo an

increnss in air
femperaiures. The

not chonge its curment
course, femperoiures
il continue to
ose2. The images
: e il L 12 generied using
e LAY TS o computer model
L J simulations bosed on

These changes hove coused Phoenix
to become wormer than e e o heot wove peri.;
sumounding rural and desert oreas. I
formning cn "isiand” of higher

tempenoiures in the lonoscope E_DCh plot DFES,EHE,
drsicrmantsl Profeclion Asarc. — simulated 2 mile air
PRoenix’s uioan ket siond (UHD . femperoiures using
typicoily oocurs orfer suncown os ) lond use doto from
hent buit up in cement. osphatt ond ., | : 1973, 1585, 1998 and
other mabenal during the day is siowry X :.' 2006, respectively.

releosed bock into the emvionment

(BEZEl. The Phoenix oreo hs seen is

nighifime femperotunes fe

dromaticoly. resulting in Phoenix

peing up o 15 Degrees warmer than

ine oojocent oesert ono torrmono
Soicien and Kaioush).

Imoges provided by: Susonne Grossman-Clarke from the
 Global Insfitufe of Sustainability. Arzona Stote University.




e Water
e Air Quality




e Air Quality
* Water

e Infrastructure,
Infill & Funding




e 9% UTC, low per capita

* Relatively sparse & fragile resource
e Threats: drought, root space, $

e Call to Action

— increase canopy, education, and
funding for tree planning and care



What Does A Climate-Proof
Urban Forest Look Like?

e Resilient Resource
— Delivering high level of services
e Mindful Management

— Appling science and best practices in
support of a resilient resource

e Civic Connections

— Embeding tree literacy and activism in
all aspects of civic life



Phoenix Tree & Shade Plan

Goals of the Tree and Shade Master Plan

The following goals ond recommendations apply to ol areas of the urban fonrest.
Actions for eoch recommendation are provided in further detail within the plan.

e Vision — 23% UTC
Raise Awareness (Educate)

e (Goals e * Recommendations

o Efucaie the Pubic and Staff through Programs,

— Educate - ims8Tanee
= PI'CSGI‘VG, Protect Preserve, Protect and Increase
* Recommendafions
& Increase : g::;ﬁtnqrzzg:r:‘néneimnmmtmmmﬂm |
ST sl o Resoonth ond Dovetop ek Revene Shaams
— ou
Maintainab]e ¥ SmTuir;c;Sle Mu?;rhginuble Infrastructure
fedcrir ealicit e = HB DI'TIF!"EI'! m
Infrastructure igsuggre e s for s review anc posstie

nCiusion:

= Engineered Shade Stondards

« Sheomined Permitiing for Engineeed
Shooe

= Tiee Permitting

» Tiee Protection on Construction Sites

»  Inceniives and Aiernofives

= Pionfing ona Imgation Stomoarcs

= Londscape Stomdands bosed on the
concepts of Right Tree. Rignt Pioce




_ Fully stoc ed streef’é & parﬁsi :
* Species Composmon & Age Structure
— Diverse mix of climate-ready species
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— Juvenile and maturing trees dominate

e Health

— Excellent and good health dominate
— Monitoring in-place
— Capable of rapid response to threats



Continued Commitment
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— Fundmg
e Master Plans

— Prioritize

— Protect veteran trees

— Planting -

— Young tree care

— Removal and reuse

— Optimize benefits, minimize costs



Continued Commitment



Civic Connections
e Informed and active
citizenry

— NGOs and advocacy
groups

e Youth education

e Skilled workforce and
quality products

— Landscape professionals

— Jobs and career
opportunities



Continued Commitment
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Incremental
Implementation

K TYRR P N

“[Slmall, piecemeal JECASIEC:) I
patches created

by individual The next five years
develOp Crs rather $50 million for...
than an — 43 acres of ecoroof

. — 920 green streets
integrated effort [t

by the WhOle — 419 acres purchased

Communlty » 72 — 8culverts replaced

(Cities of the Future, 2007)



" Lessons Learned

e Tree Planting Initiatives
— 9 of 12 largest US cities
— 20 million trees

e Sacramento Greenprint
— National Greenprint Workshop

A REGIONAL URBAN, FORESTINCENA

e b




Greenprint Lessons Learned

 Engage public officials

— Credibility: Proven partnerships
& science

— Steering committee — meet
regularly

 Use your Board of Directors
— Build bridges to key groups

e Celebrate your volunteers




Greenprint Lessons Learned

e Be leaders

— Take risks, benefits will
come

* Be visible
— Tell your story

— Use symbols to inspire
action & report progress

 Be patient
— Perseverance pays off




~ TPIs: Initial Conclusions

e Beautification or GI?

— Presence of overarching
goals

— Collaborative
constituencies

e Effective planning?
— Some approaches work
— Science-based planning

e TPIs mainstreamed?



N

~
7o o

S ',,‘ — : _‘T.-ih_-:. 3 ’
e Champion TPI with
public & politicos
e Demand

interdepartmental
coordination

e Lead fund-raising
effort
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. Establist strategic
partnerships

w1 Cc

e planting/stewardship
e public relations ._
e funding
e Develop a plan
e Report TPI accomphshments
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Continued Commitment
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nature past 5
s

present. The next
chapter is ours to
write. Our challenge
is to reveal the
connections between
my trees and my
forest.
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