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Agenda Today

e Tree Planting Initiatives
e Tree Canopy Cover and Benefits
e Implementing Tree Planting Programs




Tree Planting Initiatives

| Salt Lake Ci
o ey
®

Albuquerque
® _ '

Honolulu




Rhetoric or Reality?

e Leadership
— Invested
— Beyond tree planting

e Management
— Capacity, quality
— Unifying
e Program
— Planning
Partnerships
Decision-making
Outcomes/Monitoring
Accountability/Reporting




Building the Best Urban Forest

Veg Resource
Canopy cover Elewentsof the Greenprint
Diversity
Native veg
Veg Mgmt
City-wide plan

Funding A -
Staffing

POLICIES AND
ORDINANCES

MANAGEMENT

Assessment tools OF PUBLIC
Protect existing trees R s
Species and site selection

Community Framework
Public agency coop
Involve large landholders N B i
Green industry coop . PARTNERSHIPS
Neighborhood action :
City-govt-business interaction
Regional cooperation
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Why Tree Canopy Cover?

e Percentage of area on
ground covered by tree
crowns

Easy number to obtain

Standard number - size of
area does not matter

Good performance
measure

e Across time and space
Easy to understand




Terms

Existing TCC

— Classification accuracy
Potential TCC

— All potential sites

e Excludes tree planting in paved
areas

e Assumes all potential sites
plantable

Market Potential

— Accounts for sites that are not
plantable

— SMUD survey: 25% said don't
want trees

Target TCC — Between
Existing and Market
Potential

3x 3 Pixel Array
Accuracy Assessment




Canopy Cover Targets

No widely adopted targets

Local climate

Land use and historic development patterns
Future development patterns

High but realistic to maximize potential benefits

Target Canopy Cover - American Forests

Urban Resid

O East & PNW B West & SW




TCC Comparison

Atlanta, GA SF BayArea  Minneapolis, MN  New York City, Los Angeles  Philadelphia, PA Sacramento, CA Chicago, IL
NY

O % Tree Cover B Trees/capita




Remote Sensing and GIS Data

Satellite Imagery

— LandSat Thematic Mapper
(30 m)

— Quickbird (2002-2005) (60
cm, 2.4 m)

Digital Aerial Imagery (1 ft)
Digital Land Use Maps

Other Base Maps

— Council districts &
Neighborhoods

— Census data
— Highways, major streets




Los Angeles Million Tree Canopy
Cover Assessment

The City of Los Angeles

e Study Goals
— Current tree canopy cover

— Number and type of potential
tree planting sites

— Value of ecosystem services
for 40 yrs




Results —

Existing

Canopy
-21%
-10.7

million
trees
— 8%-37%

LA City Tree Canopy Cover by Council District
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Results — ExXisting Canopy

Los Angeles Citywide Tree Canopy Cover
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Method for Potential TCC

e Potential Tree Canopy Cover
— Grass area without tree canopy
— Tree trunk 2-ft min from paving & building
— Tree crowns don’t overlap
— Largest stature trees first

— Reiterate for each tree type
e Mature Tree Crown Diameters
- 50 ft, 30 ft, 15 ft

e Accuracy Assessment

— 50 sample plots
— Ground Truthing
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Results —
Potential
Canopy

e 9.2%
Citywide

— 23,244 ac

e 2.7 million
trees
— 73% small
— 20% medium
— 7% large

City of Los Angeles Tree Canopy Cover
by Neighborhood Councils
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Results — Potential Canopy

Los Angeles Citywide Tree Canopy Cover

Low DResid MHi D Resid Industrial Commercial Instit/Public Unknow n City

m EXTCC O PoTCC




Target TCC for Los Angeles

e Each Council District has unique
baseline of EXTCC to work from and
PoTCC to fill

e ALL share same goal: fill same relative
amount of Potential TCC

— 50% of PoTCC
e Assume 25% of potential is not plantable
e Shared Targets:
— Vary by land use
— Compare well to range of existing TCC
— High enough to produce large benefits




Results —
Target
Canopy

. 5.5% Citywide
(20.8% + 5.5% =

26.3%)

e 1.4 million trees
— 73% small
— 20% medium
— 7% large

26.0%
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Project Future Benefits

1 million planted
— 2006: 50,000

—2007: 160,000
- 2008: 230,000
- 2009: 270,000
- 2010: 290,000

35-year period (2006 - 2040)

17% & 56% mortality

2 climate zones

Small, medium, large trees for each
— Yew, crapemyrtle (49%)

— Jacaranda (42%)

— Camphor, Shamel ash (9%)




Project Future Benefits

e $1.64 - $1.95 billion
e $1,639 - $1,951/tree

e $49 - $60 /tree/year
— Aesthetic/other = 81%
— Stormwater = 8%
— Energy = 6%

B Gacalt I

HHHHHH

City of Los Angeles
Total and Per Tree Benefit from

— Air quality = 4% - =
— Carbon = 1% Benefits
_ Total Benafi (5] “:m:il]' o
[ ] Per Tres Banefit (%) e

§ W
Cavdar for Urban Forest Reseanch v
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State of the Urban Forest:
San Francisco Bay Area

e Goals

— Describe historic change in
TCC

— Quantify the value of
ecosystem services from
existing TCC

— Quantify the value of
benefits from increased
TCC

e Area

O counties
7 million people
6,922 sqg miles

1,077 sq miles urban
(16%)




SF Bay Area TCC Analysis:
Methods

e LandSat TM: 1984,
1995, 2002 & Aerial
Photos

Study Area Climate Regions

e Land Use: ABAG

e 5 zones for benefit
calculations

e Accuracy- 650
samples

- TCC = 3.8%




SF Bay Area TCC Analysis:
Methods

— Resource unit/TCC

e RU/TCC by species & land
use: SUFES, UFORE)

e RU/TCC by size
distributions: STRATUM
SF, Berkeley, Modesto

— Monetize Benefits

e Energy: $0.21/kWh,
$1.73/therm

e Air quality: Varies

e Carbon: $6.68/ton

e Interception: $0.0055/gal
— Future canopy

e Increase TCC by 1.5%, 3%,
6%, 9%




SF Bay Area TCC Results:
Historic Change

Canopy
Cover

Impervious
Surface

Pervious
Surface




anopy Cover 1984

Canopy Cover
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anopy Cover 1995
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anopy Cover 2002
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Impervious Surface




Impervious Surface 1995

Impervious
Surfaces
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Impervious Surface 2002

Impervious
Surfaces
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SF Bay Area TCC Results:
Current Canopy and Benefits

Alameda |  234] 66 46/ 690  104|  476]
Napa | 341 11 80 18 128| 1,026
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SF Bay Area TCC Results:
Current Canopy and Benefits

Average Annual Benefit by Land Use ($126/tree)

Transportation, Open space,
$0.53, 0% $12.72 ,10%

Institutional, $3.77
. 3%

Commercial /
Industrial, $7.35,
6%

Residential High, dortial
$13.81,11% Residential Low,

$87.41,70%




SF Bay Area TCC Results:
Current Canopy and Benefits

Benefit Type Total$ % of Total $ltree  $/capita
Energy 332,805,920 6.4 8.08 48.12
Carbon 3,939,997 0.1 0.10 0.57
Air Quality 8,844,034 0.2 0.21 1.28
Storm Runoff 102,419,038 2.0 2.49 14.81
Aesthetics/Other 4,723,246,582 91.3 114.72 682.89
Total 5,171,255,571 100.0 125.60 747.66




SF Bay Area TCC Results:
Future Canopy and Benefits

TCC
Increase
0.0

1.5

3.0

6.0

9.0

TCC
29.0
30.5
32.0
35.0
38.0

Tree increase
0

2,131,470
4,262,940
8,525,881
12,788,821

Trees
41,172,735
43,304,206
45,435,676
49,698,616
53,961,556

Benefit
($M)
5171
5,409
5,646
6,121
6,595

Increase
(%)
0.0%
4.6%
9.2%
18.4%
27.5%
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Recommendations for
Improving Region’s Green Infrastructure

e Communications
— Info Clearinghouse
— Value of Trees 1-pager

Adopt realistic TCC
targets & develop

strategies, plans,
programs

Parking lot program

Municipal forest
assessments

Monitoring & Reporting




e Public-
domain G

e \Web-base

e UUsers
update
database

San Francisco Urban

Forest Mapping Project

0°s langetarmm urban fored] planning was
g Mare was no wiy o shaie Informatod, much

changed, hanks 1o a

rands of the Urban Fomest,

of Ban Frandizco, and Aulodesk By warking
irgether and levera e {EChindogy = MapGuida Opan
Souree = i podj ifban Foresl Map,
gach bres, mniniaing
slent database, and ofers web acces
dats — k2y lor mambenanies and planding eforts: The comrmuendy
y postng photos and imout thelr oam
{ and miap oidine
and the suppod of the Ma
§lag £ bidif (aked 16 mdvd San Franci§co's urban
ifomis forward

Reference Links

Aitodesk MapGiichs foch f dpvielaprndng
piattosrm 0 guilckly and £os | B genspatial data

over ihe web
Find aut aboul this years acimBes fon 5an Francisco Arbor Duy

Leam miore about the Opan Source Geospalial Foundation af
[eri]

Plaml & trad in Socond Lie in honar af urbian ety

iR thie Aulodesk Sustalnability ta learn miore about

QrREn praclices

prajact in our case siudy

Fiiguits of this U b Forest

Frignds of the Lirban Forest i3 4 non-prafil grganzakon

comrmiftied to gresnmng San Francsoo thaaugh community-based
and has planted and mantaimed over 40,000 trees

GIOIOIO

City & Coumidy of San FranciEco, Degartma of Public Waoiks
The Deparment of Public Warks preides gemces rangang fram
papalring, snd mairtalning ¢ als and zewars, 1o
e Cify's urban landscape, 1o designeng and managing
ol publie Facifies

San Francisco My *s Office of City Gresning
The My 8

n St pEysical g

quality af Sireels, sidewalks, parks, s

iy and Ceuniiy el

Office of the M é}’ﬂl‘

Anadesk
Autadesk = thewarld leader in 20 and 30 design sofware

halping IMETE X ance mair ideas befora they ane r2al

Autodesk




3 Sy B parecisa o Urbasn Forests - Microsodt Tnternet Enploves provided by USDR Forest Service

| B Eot Yew  Fgeortes ook teip ) :
[Senack o = - D () Y| Dseach (alFavortes Fieds P D DT o [ W
| e [ (715,000,100, 5 magyadeftress i s L b
|G o th s T 2 €0 6015 v | Bedmdee S v MRl 9k v M v B8 e 5l [ o (ol i [ it ([ e i Qv |G- |
:mua_}urn & | Oactonary.com g jInforade EMas @M )M Dxt EIMUTes  g)Tmantec  g]Whoeds  @[Yawo g]Tomplitn g_]l:r::tm

San Franci Urban Forests

L @ a9 B & e [ rasis =

Layes £ - T
o e ; s =an Francisco Lirban Forest
| Tugmraer P Y T, St
8- B Mapping System
# %y sobs
= I Trees
EI@ Teses Jxlect from one of the opticns below o search
for tress al diferenl locatzons
Swarch by 'l
Tools
& i aTies
Wi i Diigahs g
I it chick on the "Taskes® iton abvs
& Clekme “Hoema”™ ion abowe 0 ratum o this
pagn
Huld down e *COT BUBan and ciick on sy e
to get informabion aboul Miad ee
GOSN, ¥, FTOSGT0. 25485 [Fool_US) 0 teture seiected 1 55505 53 A0S « 753 (i) — mi

€] Bone [T T e tntenet




ﬂ B Franectsco Urban Forests - Microsoft Iiternet Euplorer provided by USOA Forest Service

B ER Yew Fpeortes [os (e
dback « = - ) ] A Dseach (sifevokes Gheds (3 L e g

ﬂd_hi:alﬂr:mmle.:ua.mu.mw_mme e =] ¢
|| Cocgle G- oot et B - o ookt (oo ey | ke - g Atk - - et o
| [l M Dt ]owtionarr.com 0P [ iGooge Maps ] ouFR template  Eivborscbe  @JLED [(lMaps gElMEn gt gSymarter g |Teeplate ] wkipeda g Yoo

L% ®&al me S B & 4= [T tuzks
Layers 2 :
. : o 3 ol || Search for Melghborhood:
---D S RO wr, -
] v < 0z | !
Ll Lieewmbion ; |
g DIy Sam = Salect & neighbethos frem the dicgp down
- hsat
Al Teees | |.|'u|rro Sepiaig :J
i_ Claek om neighborkond hnk halow 10 2osm
Eo Ehat locadipn
Srighbai ol
Alamn S iuae
-
AITEC 81 &

z

r

-

2 EO0B09S 299744, - ZT001 . S0T065 (Fool_LS) 0 testire eieted L AL AT B0 x YOS ) veret (|
& e




ﬂh-.-':ll-u'qm-l Urbasm Forests - Microsoft Iiternet Euplorer provided by USDA Forest Service
[ B B8 yow Fportes ook pb -
[ - = - QDD Bweh siewortes Fede ($ D I A o
| {Ackons ) berei215.0m.100 5 strems nde: g e |
|| Gougle G- Jwd B o sater [Dioechar | Tohed + gtk v L e sandor '
ks gpwoe goctonarycon glorm ([(omgeres glarmumeles gt g1E0 [(Mes gPON gjmuden gjsmetsc  g]Tmcine

& = resas=
Viewer Options

aiec e oplionl o TR Do e 300k B
Displey dislances in

g
0 it (Mia, Pl

X BO0ESD (05864, W TS ZXN0TE (Fool L)

1} leafire seiten 1 171985 1T B0 x V252 B2 () ! -.,:-.m|
] pane T e




]H--ull seecisrn Urbsn Forests - Microsoft litermet Explores provided by UISDA Forest Service

,'ca#.: (Gt rre wtontre =] Go § 22 65 D B - | €2 Bochowae 2258 - D prsugnciay | 0wk AAtatrh » © o g Sandtoe [ e (ot (T the [ wban [ ot (E e [T rancaco [ mbodesk Q suttree _
uﬁﬂuﬂﬂmmﬂnﬁmmﬂmw.]mmﬂWWﬂmﬁmﬂmwm |
B e = [Drasis =

Add a Tree to the Map

g b1 Clh o "Babact Painr™ burnes, thes chich s
W tseation inmag,

&l [Sewaron |

Erap T1 Fill gt Bren Bl Babow sl alich the "Add
Tewa" betios

Brap 01 Chick aa “Eafed o h™ homen te qia the addad

X BOOT0SS G495 W ISR EXT04 (Fool LES) TLY raahises DEkcted 1 MATS 24T 47 @ TET BT (R) Vot try ELCEEUETR S

i o izl




Data Collection In
the Field

STRATUM/MLCTI
Tree Inventory PDA
Uitility

0 trea(s) on file

Add New Tree
Edit Tree
Clear ALL Data
Backup Data to SD Card

Check Config § Exit/Done

STATUS: NOT REQUIRED LOGGED IN
Toaday is Wednesday, 3715/ 2006

Reserved
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The next steps . . .

Beta testing

Integrate City and Non-profit databases
On the ground tree inventory
Cost-benefit analysis report

Public release and share the goods!
Ongoing open source community input




GIS Decision Support System

Center For Urban Forest Research
GIS Decision Support System

i I}

Conceptual Image of GDSS Main Screen

| Tools
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GIS Decision Support System

® Tree SeleCtion Center For Urban Forest Research

o Benefit
estimation

e Project
database

e Ecological risk

Conceptual Image of GDSS Parcel Screen




Monitoring Performance

e Tree Planting

— |ID#, species and location

— Register tree(s) on-line or

- Post-planting site visit (GPS) SPECIES: Littleleaf Linden
e Survival, Growth, Performance

— Orthorectified, digital aerial
photos w/ color IR

— Crown projection area of each
program tree
e« Crown recognition algorithm
e W/in expected growth bounds
for age?
If no, intensive monitoring —
program feedback
e Calculate performance of
sampled trees
— Field verification of sample
(condition)

Height (m)




Implementing Programs




Tree Benefits Increase w/ Age
Red Oak

20 25 30

@ Energy @ CO2 O Air Quality O Runoff B Aesthetics




Size & Longevity Matter

e CO2 after 60
years

e Crape myrtle
150 kg

e Hackberry
3,500 kg

DBH

o 5 8 8 &8 8 8 3 8 8




Tree Species Matters

Crown density
Complexity
Surface features
Foliation period




Space Matters

TOTAL STREETWIDTH 32
Planing wirlp

L0

g
i
if

Melghborhood
Toksl tirest PUE

PUE FLT it

Curlin Park Ciorvar, N nide 155 5 n 168
Cunts Park Postoln 125 5 4 125
Land Park Sth 17th and fith M5 k] e 248
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Lt anh Hand F a 5 N i Fal
Cak Park tat Ave A4ih mnd Ith 128 88 a1 a8 128
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Fig. 1—"Typical” trewscape conditions for the studied streets with planting strips. Drawing, including tree height, crown, and diamater, is to scale and
o represents a potential future seenario that can be compared with dimensions en existing streets
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Green Infrastructure
BioTechnology

Engineered soil permits tree growth and
reduces runoff
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Green Infrastructure
BioTechnology

Nitrogen J L Phosphorous
~100 kg/ha/yr ~15 kg/halyr

Trees: Solar powered
green machines
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UCD Parking Lot
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Parking Lot Measurements

e Runoff quantity

e Water quality

e Surface runoff

e Subsurface moisture
e Tree growth




Space In Our Hearts & Minds




Quality Trees Matter

e Establish more
readily

e Require less
maintenance

e Improve chances for
success




Arboriculture Starts In the Nursery




Urban Tree
Foundation

Guideline Specifications for Nursery Tree Quality

Selecting Quality Nursery Stock

A commuttee comprised of municipal arborists. urban foresters, murserymen, U.C. Coopera-
tive Extension horticultural advisors, landscape architects, non—profit tree groups, hertieul-
tural consultants, etc.. developed the attached specifications to ensure high quality landscape
trees. After more than a vear of work, they succeeded in drafting a decument entitled Specifi-
cation Gindelmes for Contamner—grown Trees for Califorma. Tlus decument will be published
and the guidelines promoted throughout the nursery and landscape mdustry. Its intent is to
help lendscape professionals develop therr own comprehensive and detailed specifications to
ensure that they obtam high quality contamer—grown mursery rees. The document is also
mtended to help mursery professionals in their efforts to mmprove the quality of trees grown in
Califormia. These specifications can be modified for specific simulations.

The following people worked on the Guideline Specifications for Nursery Tree Quality:

David Burgsr UC Dawis, Deparment of Environmental Horticulnure, Davis
Barrie Coate Consulting Arbonst. Los Gatos

Lamry Costello UC Cooperative Extension, Half Moon Bay

Fobert Crudup Valley Crest Tree Company. Sumol

Jim Gerger Center for Urban Forest Research UC Daviz, Davis

Bruce Hagen California Dept. of Foresoy & Fire Protection, Santa Rosa
Fichard Harris UC Davis Deparment of Environmental Horticulture, Davis
BErian Kempf Urban Tres Feundation, Visalia

Jerry Koch City of Berkeley Division of Urban Forestry. Berkeley

Bob Ludekens L. E. Cocke Company, Visalia

Greg MePherson Center for Urban Forest Research, UC Davis, Davis

Martha Ozonoff California ReLeaf Sacramento

Ed Perry UC Cooperative Extension, Stanislaus County

Markio Robert Caltrans, IL.DA Maintenance Division, Oakland
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Topping with out retaining a leader is not acceptable.







Tree Roots
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Challenges

Safety

— Visibility
— Lighting
— Crashes

Other Infrastructure

— Roots, hardscape, sewers
Leaves and litter
Powerlines
Irrigation and subbase
Crows

Other Environmental
BVOCs, allergens
Runoff water quality
Solar access
Water conservation
Solid waste




Opportunities

Urban forestry in spotlight
Carbon and air quality
Investments

— utilities, cities, corporations
How best create plan to
Implement?

How best design plantings to
maximize effect & minimize
conflicts?

How best communicate BMPs?

How monitor and report?
— Installation

— Survival

— Growth

— Performance




Questions?
www.fs.fed.us/psw/programs/cufr
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