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The Treasure Vall&mdrban forestiscomprised of ‘5’?
trees, gardens, green spaces and other natural areas;{‘ %
This urban tree canopy providasnyriadof benefits
makingour communities cleaner, safer and healthier
while reducing the costs associateith many services.
Managing monitoring,and enhanmg this important g :
resource is critical to sustained economic development and enwronmental health

The Treasure Valley (TV) Urban Tree Canopy (UTC) Assessment and Report brings together data
from two complimentary studies to evaluate and understand #hédent andvalue ofthe

NB 3 A 2 ¥ Q adaia AidB ®cigspoducédénable managers to develop strategies for

community development, air quality enhancement, energy conservation, stormwater

managemat, and community forest managemenseeProjectBackground and Major Findings
(pages2-4).

The assessmenttilizes field-based measurements and Geographic Information Syst&is (
to provide abenchmark of the urban tree population, land coyvandthe value @ the current
and potential future urban foresSeeProject Fundamentalgpage 3.

A detailed &nd covemap for the Treasure Valley reveals nearly 10% average#eepy This

data layer is central to the assessment and analysis tools and useful f@rousnother
applicationsSeeLand Cover Mapping and Urban Tree Canopy AnaRsisults(pagess & 29.

¢tKA&a NBLRZ2NI RSTFAYSa YR [[jdz2r yGAFTASE O NR2dza Sy
tree canopy, known as ecosystem services, focusingrauality, energyuse, sormwater, and

carbon sequestrationSeeEcosystem Servicesnalysis and Resuligpages 10 & 33)

The dynamic modeling tools developed for this project allow planners and managers to envision
and plan their desired future urban foredVith these tools usersidentify and prioritize

strategictree plantingareas based omanagemenbbjectives andcreatealternative designs

and costbenefit scenarios at a regionataleor for specificsites. SeeTools for Strategic

Canopy DevelopmenEcenariogpages 17 & 39

Suggested tree canopy cover goals are provided for the region and for each community based
on GIS methods and a Canopy Calculator tool. Broad recommendations relate to future land
cover and UTC assessments, ways to use theatatdools to target and maximize specific tree
benefits, and next steps for the project core teddeeRecommendationgor Implementation
(pages 4748).

Though be Treasure Valley urban forestédativelyyoung it nonethelesgprovides substantial
benefits that can be quatified, monetizedforecastedand enhanced over time with proper
planning and managementoTaximize the function and value of theban forest resource, it
is critical to target canopy increases strategicafigto educat policymakes and citizens
aboutthe benefits of urban tree canopy

Urban Tree Canopy Assessia the Treasure Valley2013
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valley on the western edge of the great
basin and the intermountain west
characterized by drghd and irrigated
agriculture, and framed between the Boiss
foothills, Boise River and Snake River. Th
project area spansvo counties (Ada and
Canyon), nine municipalities (including the state capitol, Boise) and a population of over

600,000 people near nx: 2F GKS aGFGSQa LRLIzZFGA2Yy D [ 2Y
LINE GARS | AAIYAFAOFYyG LISNOSydalr3asS 2F GKS adards
vitality of this region. Planners, managers and industry are faced with a number @Enged as

they focus on growing healthy and sustainable communities; including attainment of air quality
standards (in particular ozone and particulates), stormwater management, energy use,

economic development and planned growtlall of which are relateda ecosystem health and

GKS NBIA2YyQa GNBS Oly2LR®

In 2009, a core team of partners representing many different professions came together to

discuss opportunities for addressing these challenges through strategic management and
development of tree canopy ithe Treasure Valley. This team, under the leadership of the

Idaho Department of Land#DL) developed a proposal and secured funding through the USDA

Forest Service (USFS) State & Private Forestry (S&PF) Western Competitive Resource Allocation
Program fo a Treasure Valleyrban TreeCanopy Assessment.

This twepart assessment cludesa fieldbased sampling inventory of 256ne tenth (1/10)

acre plots throughout the 268quare mile study areadénuary 2018 Tree Ecosystem Analysis

of the Treasure Vayt AppendixE) and a geospatial Urban Tree Canopy AssesstiEme

project area (Area of Interesbr AOI) for this assessment encompasses nine municipalities
Middleton, Caldwell, Nampa, Star, Kuna, Meridian, Eagle, Garden City and Boise and adjacent
devebped or rapidly developing aredsincludes both public and private lands.

'i-Eco is a US Forest Service Program designealdalate benefits of tree canopy over large areas, utilizing the
best available science and research information. An Urban Tree Canopy Assessment uses geographic information
systems to identify and analyze land cover composition and tree canopy spatiad model future scenarios.

Urban Tree Canopy Assessta the Treasure Valley2013



Figure I Study Area: This assessment examined urban trees and associated benefits in the Treasure Valle
of interest (red boundary) and nine municipalities in Canyon and Ada Counties.
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This report is a culmination of the Treasure Valley Urban Tree Canopy (UTC) Assessment and
brings together both assessments, using a complétean Forest Assessment Approach
integratingtop-down (remote sensing/GIS UTC Assessment) and batipfieldbased iTree

Eco analysis) approaches to measure land cover, tree canopy and other green infrastructure,
and associated ecosystem services. The products of this assessmeth itoalls and resources
that planners and managers can use for strategic management and development of urban tree
canopy in the Treasure Valley. The products include: (1) A complete analysis of Land Cover and
Urban Tree Canopy; (2) Ecosystem Benefits Aeslyscluding: air quality, energy, stormwater,
and carbon; (3) GiBased and other tool® modelstrategic tree canopy development

scenarios; and (4) a training for Treasure Valley Canopy Partners on use of these tools to
accomplish their management olgtves.

The Treasure Valley UTC Assessment provides data and tools to better understand and enhance
the quality and valueeceived from its urban foreshe products support developing and

monitoring tree canopy goals, dathiven management plans, reBment of landscape
ordinancesand foster a greater understanding of urban tree canopy benefits (ecosystem
servicespndresulting opportunities for strategic integration into policy and planning processes
throughout the Treasure Valley.

Urban Tree Canopy Assessiha the Treasure Valley2013
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% Tree CanopyTree coveraveragesl0%in the Treasure VallefTV)project area based on
2011 imagery, higher than the estimate of 7% fremréeEcao Garden City and Boise have
the highest canopy cover at 20% and l&Xpectively while Middletorsilowest att%

# Neighborhoods. 2AaS8Qa | I NNRaAz2zy . 2dz SOFNR ySAIKO2NK2
demonstrating that high tree cover in the TV is possinieertain land uses over time

B Tree Planting
o Irrigated turf grass areas comprise 21% of tbgionexcludingagricultural lands, golf

coursesand sports fieldsAn increase inree canopy coveringust half of this land would
doubleregionaltree canopy

o Parking lots cover 5,700 acres (3%) of ¢hedy area35,621 potential planting sitegsre
within 50feet of parking lots whichcould add 600 acresf canopy covergreatly
redudngthe urban heat island effect, ozone formation, and stormwater runoff.

¥ Air Quality:
o Urban treegemove 581 tons of air pollutants annuallyess than™> 2 F G KS NBIA 2
pollution. Even so, the value of this air quality benefit in reduced adverse human health
impacts exceeds $7 million annually.

o There are60,737potential planting sites along major road corridasd near parking
lots where concentrations of pollutantsre high If all of these sites were planteih
2013,over a50-yearperiod, 1,708tons of air pollutants would be removed, valued at
$21.5million.

¥ Energy Conservatian

0 A large tree on the west side of a residential home can save up to $48 penyear i
electricity & natuwal gas use.

0 264,454(52%) of potential planting locations it + | NB & xeSideitisi pnQ 2 7F
buildings, suggesting that opportunities to plant trees for energy efficiency can provide
significant savingNearly halfof these (110,692 planting spacesare on the west side of
homeswhere trees provide the greatest summer cooling benefit.

¥ Stormwater:

o TVtree canopymitigates 25 million gallons annually saving $1.1 millionstormwater
infrastructure osts; in Boise, the benefit is Bdillion gallonsvalued at$485,500.

¥ Land Use

o Nearly 2/3 of all tree canopyg iocated in residential areas based on an averade’ %6
tree cover. Nearly halfof all available planting arease alsoon residential lots.

o Commercialandhasjust 6% canopy coveand 6,100 acres oparking lots

Urban Tree Canopy Assessia the Treasure Valley2013
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In this section, methods and additional supporting information are presenteth&main
components and products of the Treasure Valley UTC AssesdmentCover Classification,
Urban Tree CanopyJTG Assessment, Ecgstem Services Analysis, Tools for Strategic Canopy
Development Scenarios, and Training

Urban Forest Assessment Approach

To develop budgetsrban forest managemerglans and progressivepolicies,naturalresource
managers need to know what thdaave inorder to effectivelymanage it This isaccomplisied
through periodic inventory, assessment, and analysis of the vegetation resdimeBhasel
Tree Eco study (2011) amthase2 Treasure Valley UTC Assessn{@0tL3)provide this
information in acompkte urban forest assessment approacbmbining topdown and bottom
up methods

Unique to this study is the integration b reeEco results in conjunction with theeospatial
data. With this approachit is possible tanap the spatial distribution aturrent and future
ecosystem services relatéo canopy coverThroughout this sectionmethods are provided to
illustrate how each product builds up@md informsthe next,ultimately flowinginto the final
assessment products, repotols, and training/see Figure 2 below)

Land Cover | wClassification

Mapping and Mapping Project Fundamentals
Data | “eond Cover outline what was
done, why, and how
wUTC Types managerscan use the
wAssessment
__> A JTC Boundaries products.
ssessment wUTC
Spreadsheet
Ecosystem | wThe value of trees
> Services | wi-Tree benefits per
Analysis tree and per acre
> Scenario | wPlanting Sites
Figure 2 Workflow illustration of the Planning zgggrgg::y\hz
main components and products of the Tools Setting

Treasure Valley UTEssessment

Urban Tree Canopy Assessia the Treasure Valley2013



Land Covec€lassification and Mapping

Land coverclassesvere mappedrom 2011, 1-meter spatialresolution multispectraberial
photographyusingobjectbased image analysis (OBIA) classification techsigoe digitized
GIS layes. Features mapped througBBIANncludecanopy, irrigatedAon-irrigated grass areas,
bare soil, ancdhinimpervious stfaces claslanlt Geo used90,000existing buildingpolygons
and digitized~130,000more from county aerial orthamagery.Parking lotsvere mapped using
a GIS model where building and road area was removed from the base impervious layer,
clipped to commercial/industriglarcels, andimited based on a minimum polygaize.Existing
and newly digitized water features were also incorpothieto the final 9class land cover data.

How Land Cover Classes were used in the TV UTC Assessment

1 Tree CanopyAllows analysis of ecosystem benefits and developnoéttywide planting goals

1 Grass & Open Areafrovides data on possible planting areas and planting prioritization

9 Parking LotsUsed to identify strategic tree planting areas for maximum environmental and
economic benefit

1 Roads, Buildings, Other Imperwie Surfaces, and WateEliminates areas that are unsuitable
for tree planting in the UTC assessment metrics

Further cetails on the classificatioprocess Quality Assurance / Quality Contrahd an
accuracyassessmentatrix are in AppendiR. The finalland cover tassesnclude

% 4 VegetationClassesdeciduous and aaferoustree canopy,irrigatedvegetation,non-
irrigatedvegetation

# 4 Impervious SurfaceSlassesroads, parking lots, building footprints, and other
impervious areas

% 2 oOther ClassesBare SaolDry Vegetatiorand Water

The final9-clasdand coverdata servesasthe baselineinput for UTC assessment statistics,
creation of potential planting locations, and modelingeabsystem servicg all of which inform
the scenario planning toalSummary statistics angresentedin the Results sectiostarting an
page 21 Thesedataare alsouseful for amyriadof other plannlng and modeling purposes

oo ) VNPT es S e gy 0 8 - 4

«/ Urban tree canopy (green) overlaicho
2011 NAIP colemfrared imagery, Boise,
r/\ £ pe -‘-A-, ~ 3 ‘ / : N s

Urban Tree Canopy Assessia the Treasure VaIIe§/2013



Urban Tree CanopyJTQ Types

Land cover classes were groupgatb UTC
Types for the assessment. UTC types
categorize the landscape so that metrics ca *
be summarzed across spatial scales
consistently for different users and
applications. These metrics can be used to
monitor land cover and changes in the urba
forest over time and to target land uses,
neighborhoods, natural areas, or individual
properties for treeplanting activities ankbr
policy implementation

UTC Typeassesseth this Report:

3 Existing UTGstree canopy from
forests and individual trees wineviewed
and mapped from above

& Possible Planting Area®PAjJ
Vegetationis the total area of grass and
open space where tree canopy does not
exist and it is biophysically possible to
plant trees. For the TV UTC assessment
sports fields and other grass areas
unsuitable for tree planting were
removed from PPA Vegetation.

% Possible Planting Areasimpervious
isthe total area of hardscape surfaces
that contribute to stormwater runoff
where establishing tree canopy is most
feasible (e.g. parking lots, etc.)

% Unsuitable UTGsthe combination of
buildings, roads, water and other areas
where it is not feasible tolpnt trees
(sports fields, golf course fairwags
greens, airport grounds etc.)

UTCypeswere mapped acrosSIS
boundaries, describedext From the cityto
the parcellevel, the area and percent of
theseUTQypes were calculatedfor map-
making andsummaized inExcel

Urban Tree Canopy Assessta the Treasure Valley2013 7



Urban Tree CanopyJT(J Assessment Boundaries

Assessment boundarigsovidegeographic units linked to whenge live, work and play

Metrics for UTC Typese assessed for the GIS boundaries in Table 1. These summaries provide

data for resource managers and planners at different spatial scatesthe resulting maps,
tools and other products based on this information can be usetafgieted plantinginitiatives
andoutreach campaigns

Tablel. Assessment boundaries for the Treasure Valley BW3s&ssment

Assessment
Boundary

# of Types
or Features

Description

Project Area of|

#¢ Residential High
Residential Low

¢ Residential Medium
#% Schools

Jia [i)a

Interest (AOI) 1 Treasure Valley Urban Area
(266 sq. miles
City limits of the 9 cities
o within the project AQIBoise, Caldwell, Eagl
L7l e Garden City, Kuna, Meridian, Middleton,
Nampa and Star
Boise : .
Neighborhood 36 ReglsFered nglghborh.oods
" within the city of Boise
Associations
Land Use Types Assessed:
Agriculture, Commercial, Indusit, Open
Space, Parks, Public LaR@sidential High
et} U 12 Density,Residential Mediunrbensity,
Residential LovDensity,Schools, Rigktof-
Way, and Other
2010 U.S. Census provides demographic d [
) at the tract, block group, and blockvel. The
CensusBlocky 13184 | voug RSGFAT SR Wot 20
project and tools.
Street The public right®f-way (ROW) specifically
. 13,311 along streets. For each city, the ROW wa|
Rightsof-Way .
broken into smaller segments by street nan
"
Parcels 206,130 Tax lots from thédda and CanyooountA ol

assessors property database

S

elﬂu
oy

CE
i
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Managing UTC Data at Multiple Sea

V Larger assessment boundaries (e.g. City, County, Neighborhoods) are important for
understanding regional trends and for cooperative goal setting.

V Mediumsized assessment boundaries (Census Blocks, Land Use) are useful for viewing
general distribution 8UTC and PPA in TV and for identifying target areas for urban forest
management activities.

V Small assessment boundaries (Parcels, ROW) are useful for engaging and initiétieg on
ground forest management actions such as planting projects and presenatinances
with individual landowners.

Urban Tree Canopy Assessia the Treasure Valley2013



Ecosystem Services Analysis

Urban forests are an integral part of the character of the Treasure Valley. While trees are often
appreciated for their aesthetic appeal, the trbenefitsof trees and forests, contributing to the
KSFfGK FTYR GAGIEAGE 2F NBadRByala@sréporn t @ £ A FSX
quantifiessome ofthed SY SFA(Ga 2F dzaNBly (NBSaAaZiNBERSNEBBRKS?2
net benefits of urban trees are usuapipsitive costs are also part of this i dzRad9siem

service evaluatiomand scenario tools famanagers
Current and future values were estimated for the following four ecosystem service types:

# Air Quality Trees naturally remove pollutants and lower air temperature

% Energy Trees help reduce energy consumption by shading buildings in summer and
blocking winter winds

% Stormwater mitigatiom Treesinterceptstormwater, reducing runoff and filtering out
pollutants that would otherwise enter rivers and lakes

# Carbon sequestration and storagdhrough photosynthesis, trees absorb atmospheric
carbon and use fior new growth (stems, branches, roots and leavas)ing as a natural
carbon sink

Ecosystem serviceglues provided by trees in the Treasure Valley study ewex@ analyzed
usingthe i-Tree Eco modelndtwo main analysis methods:

1. Per acrebenefits wee createdby tying total ecosystem service valdesm the 250,
1/10" acre iEco plotswith existing UT@r the region and per city

2. Per treebenefits at fiveyear age increments for 12 key tree specie® (8ppendixB for
a description of species setamn) were estimated bynodeling hypotheticali-Eco plots

Urban Tree Canopy Assessta the Treasure Valley2013



Per acre values providemechanism for evaluating ecosystem services at multiple scales. With
this information, managers and planners are able to place a quantified value on an area of land
basedon UTC. Future ecosystem service vakreseported by expanding per acre values to
anticipated UTC percentages for the study area and each city.

Per tree values providihe foundation for using planning tools to measure scenaased
ecosystem servicealues. Per tree values allow managers and planners to attribute values to
individual planting sites and plans through the use of the CommunityViz planning tools (see
ModelingTools for Strategic Canopy Development Scenangsages 19 & 40

The remainer of this section provides the following information about each ecosystem service
type assessed in this study:

% How is each ecosystem service typeelated to trees

% How tEco evaluateeach ecosystem service type

% How and why-Eco result@rereported inthis assessment

% What managers and plannecanaccomplish with the resultsnd tools

% Thekey assumptions and limitationshichshould be considered

How are UTC types and Ecosystem services related?
i Existing UT@ used to derive peunit-area (e.g. acredcosystem service values

1 Possible Planting AreaVegetationis used to creat@lanting sites tied with tools for
estimating peftree ecosystem services

1 Possible Planting Arealmperviousdentifies areas in need of planting for increasing
green space and ecosystem service generation

1 Unsuitable UTC arease prohibitive to plantingAdjacent or surrounding areas can be
targeted to offset ecosystem service losses from thasas.

Urban Tree Canopy Assessia the Treasure Valley2013 11



Air Quality

Air quality is one of most crititéssues in the At 40 years of age, the average tree
Treasure ValleyThis area hasxcealed 1 Will remove abou® poundsof air
attainment limits set by the Environmental pollutantseachyear, saving13.26
Protection Agency (EPA) for Particulate Matter — q |l have remove®5 poundsin its
(PM) ands in danger of goingon-attainment life to date,saving$211.93

for ozone (O3) in the near futurd non

attainment designatiorcan lead tocompromised

public health, diminished enomic growth, new and costly regulations, and a potential loss of
federal highway funds.

The three main effects of urban trees that lead to improvedjaality are:

(1) Lower air temperatures resulting from

shade and latent heat absorption, which
reduces ozone formation and smog

()M NJ A BS REOfSHNR dzZA K (G KS
removal of a variety of pollutants

(3) hdirectly, shade from trees reduces

the amount of energy used for cooling,
therefore limiting polluants emitted

from power plants

Some tree secies emitiogenic or naturally occurringplatile organic compound®/OCsjhat

can contribute to ozone formatiarHowever in most casethe positiveaffectsof these trees

result in an overalteduction in ozone. Trees can substantially lower O3 produdy blocking
sunlight and lowering temperatures on surfaces that emit NOx and VOCs (asphalt, fuel tanks,
buildings, etc.) which contribute to the formation of groutelel ozone.

I-Ecomodelsapply a value to trees for their giollution removal capeity based on several
variables including climatic conditions, pollutant concentration (2005 calendar year), human
population estimatesavoided human health issuesind vegetation composition in the study
area. To understand how UTC may contribute taggeair quality, iEco model inputs were
manipulated to simulate greater canopy cover in the region. Values associated with the
absorption of six forms of pollution were summed to provide-pere and per tree values for
0§KS ¢ NBI &adz2NB *rbdn foresis addireeR @ | NB I Q& dz

Estimated pr-acrevalues are summared for the Treasure Valley Study area and for each city
in the table on page 34, demonstratitize contributionof trees towardbetter air quality and
benefits ofexpanded canopy cover in theture. Per tree values were used as inputs for the
CommunityViz planning tools to allow managers, planners, and officials at the Idaho
Department of Environmental Quality (ID DEQ) to evaluate direct benefits that will result from
planting projects and @ngesin UTC.

/1 f Odzf I (SR dzaAy 3 atiplv@i.epa.§oylairbenmdgNE I NI Y 6
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http://www.epa.gov/air/benmap/

The impact on air qualitsesulting from the manipulationf available canopy cover in théeico
model was limited by the size and immense air volume of the study area\(gendixB for

more details). Also, thekEco model does not reflethe spatially specific positive benefits of
trees shading impervious areasdreducing negativé&Jrban Heat Islandnpacts (see callout

box below).

Urban Heat Islands

Impervious surfaces such as asphalt,
concrete and other building materials
GNI YyaFSNI I YR NBTtSC
creating thermal pockets near intensely
urbanized areas. Shade provided by tree
is the most effective sategy for

mitigating the harmful effects of urban
heat islands by reducing surface
temperatures and helping to keep the air
clean and safe to breathe.

tn
Temperature

http://www.epa.gov/heatisland/about/index.htm

Energy Use Impacts

Trees impacthe energy consumptioffor
buildingsdirectly by providingooling
shade in summer and by blocking cold
winter winds reducing air conditioning
and heatingcosts. Indirectly, trees reduce
radiant heating from impervious surfaces
such as asphalt, and provide evaporative

------------ Surface Temperature (Day)
== Air Temperature (Day)

———  Surface Temperature (Night)

====Air Temperature (Night)

Rural  Suburban Pond Warehouse Urban Downtown Urban  Park Suburban Rural
orIndustrial  Residential Residential

At 40 years of age, the average tree
(When planted orthe west side of a home)

9 Will save a homeowner $36n their
heating & cooling costs this year

T Will havesaved a homeowner $771.5h
its life to date

cooling through their respiration processes. Energyiogeacts are dependent on the relative
proximity and directiorof treesfrom buildings as well as their specesd height.

Energy impacts reported byEco reflect the
buildingtree interactions present within the
sample plots, as well as local costslioth

heating and cooling. Whilekco results provide
an estimate of energy impacts from urban trees,
there islittle information about what
characteristics of treeprovide the greatest
benefits.i-Eco results were manipulated by
creatinghypotheticalplots for 12 common tree

Urban Tree Canopy Assessia the Treasure Valley2013



speciedo measure the impact of tree placement aspecieson the energy use values
associated with trees-Eco energy values were also compared wilues created using the
free webbased tooi-Tree Desigh(seeEnergy Us®&esilts on page35).

Peracre energy ussavingdased on existing and projected future canopy cover are
summarized for the study area and for each cityhi@ table on page 35, demonstrating the
contribution of trees to energy savings. Peee energy use Jaes are provided as inputs for
CommunityViz planning toglsvhichcan be used by managers, planners, and officials at Idaho
Power to understand how trees impact energy consumption based on tree type and location
relative to buildings and structures. Rasutan be used to create outreaahd incentive
programsto increase tree planting in locations thaiaximizeenergy conservatiobenefits.
Additional information regarding the impacts of trepeciesand location argrovidedin
Recommendationgage48) and AppendixB.

The energy use impacts reported bigéo are based on prior research that may not directly
reflect conditionswithin the Treasure Valley studyrea,but representthe bestavailable
science Energy impacts depend on the specific locatiotreds relative to buildings and
structures the specific location of trees (not just mooé them) is particularly important for
increasing energy benefits.

Stormwater Mitigation

Trees and other vegetation help At 40 years of age, the average tree

mitigate stormwater ruroff by 1 Will reduce stormwater runoff b§94 gallons
interceptingprecipitation, naturaly peryear,asaving of $1.73

aerating soilincreasing absorptiarand 1 Will have reduced stormwater runoff (8,202
through evapotranspiratiorfrom gallonsin its life to date, savin§28.48

respiration processes.

I-Eco incorporates climatic information its modelingjncluding rain event length and
intensity, to estimat the volume and costfadditionalrunoff that would occur in thelasence
of trees and shrubs. The table on page
37 summarizes theolume and dollar
values for stormwater mitigationsing
per-acre valuesor the Treasure Valley
study area and each cityfor existing
and futureUTC scenariog’lanners and
managers can use p@cre summaries
to place a stormwadr value on forested
areas.

Pertree stormwater mitigatiorvalues
are used in th&CommunityViz planning

%i-Tree Design is a free online mhpsed software that allows anyone to make simple estimations obérefits
of individual trees. Access the tool [dtp://itreetools.org/design.php
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toolsfor planting site modeling, allowingfficials at the Ada Countgighway District (ACHD)
and municipalitieso evaluate osts associated witreducedstormwater ruroff from large
impervious areas (such as the parking lot in the imagéhe previous page

Additional benefitgelated to stormwater mitigatiomot captured in the tEco model include

the filtration of pollutants by tree roots and the reduction of erosional forces caused by the
direct impact ofraindropson exposed soil. In extreme rain everttenefits provided by trees
can be exponential if reduced stormater would have caused water damage in the absence of
trees.While strategic placement of trees can maximize their benefiis is not reflected in the
i-Eco model.

Important Ways a Tree Helps with Stormwater Management

Evaporation,
franspiration

the Arbor Day
C2dzyRI GAZ2Y
Tree City USA
Bulletin

~ Leaf ltter
(nutrients,
PR better soil
Binds soil to | structure)

Recharged watertable
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Carbon Sequestration and Storage

Carbon is a natural elemeand amajor At 40 years of age, the averagest

componentof every organic material on ¢ || sequeste58 pounds of carbothis year
the planet including natural gas, coal,

gasoline andhe woody material in

trees. As these materials are burned to
produce energy, carbon is released into
the air raising atmospheric concentrations and contributing to the nggampactgo global
climate

1 Will have sequesteretl,168 pounds of carboim
its life to date

i-Eco estimagsthe amountof carbon sequestere(l.e. carbon removed from thatmosphere
during photosynthesis) anstored in treesas new growth. The table on page 38 usesaae
valuesto summarize carbon sequestratiamd storagdor the Treasure Valley study area and
for each city based on current and future UTC scenaResacre values are also used in
CommunityViz tools for estimating the impact of existing and new trees over large areas.

CommunityViz plantingite modeling tools use petree carbon sequestration and storage
values allowing users to identify direct benefits from specific planting plans.

Other Ecosystem Services Provided by Trees

Urban trees provide many ecosystem services including direct ligniie those assessed in
this study, and indirect benefits that are often more difficult to quanéifhdwhich ae not
included in this studyReduced crime rates, fewer accidents, increased property valileife
habitat, pavement longevity from shagerosion control along strean®nd more retail dollars
from shaded shopping are&sve all been associated with a healthy urban forest. Managers,
planners and citizens alike are encouraged to learn about all the ways trees ertharmpgality
of life every day. 8ei-Tree Rsourcesat http://www.itreetools.org/resources/index.ph@nd
Appendix B for additional benefits of urban trees.

at enhance the environment and loca
economies. The City of Boise was a
reference city for the remnally specific
modeling capabilities of the-Tree Streets
software program. iStreets is atreet
tree management and analysis tool that
uses inventory data and shows the
annualdollar value of benefits provided
by citystreettrees.

http://www.itreetools.org/streets/resour
ces/Streets Reference Cities_Science Up
date Nov2011.pdf
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Tools for Strategic Canopy Development Scenarios

Using theGISbased land cover data and UTC metrics for different assessment boundaries, Plan
It Geo created toolso assist resource managers and plannecsomplisitheir urban forestry,
environmental, and community development objectives.

Methods used to develothe following toolsare presented in this section:

3 Potential Tree Planting Locations
% Modeling Tools for Strategic Canopy Development Scenarios
% Urban Tree CanopyJTQ Goal Setting

@0 Assumptions lE_m‘
Gmphcal | Tabuar |
Scenario [Acﬁve(BaseScenario) v} [1¥] Cs @@ 2
2013 2063 =
Euture Year & U] 2083 year
Existing UTC Growth Lk IK‘ B 2
Jre (%) Y ] 15 %
- g
Mortality Rate a——2" >) 10 %
% @ Regonal Scale New Trees Only. '
TRt ) @ et T
lumber ki 1071—[59 sw
S 0 I
2 e o f
Average Tree Size @ O @ 40 dm
0 5 10
isting Tr { i
Exshrg‘.l'j!’e‘ei tCano;z, @ U @ 5
—— 0 : »
i Quality \Weight ®Y GJ 0
nefi % !
Adiustment €3y 3] 0 %
: : ?, 10
P © U BF
= 10
Pyblic Transit Weight @ ‘.) - @ 4
Total | i 2 ? ¥
%&Aa (<) {J (3] 7
0 5 10
ipanan in n
Sl jpgfledizt v @ S ® Z
_ 0 5 10
Parking Lots Weight ® 9/e3 10
Stormwater Benefit QI 100
M]usm‘cﬂi U @ 0icx
R 0 82 100
B ® U I
Energy Conservation 8 ? L]
Weight K319 &) 0
Enerqy Placement [Averaged (N/S/EMW) -
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Potential Planting Locations

Land cover datdormedthe basidor mapping potential tree planting locationd?lanting ges

were generated where adequate space exists to allow for tree planting and growémstioe
realistic tree planting locations, several GIS overlays were applied to exclude areas where it is
not feasible o plant trees, detailed below ifiable2.

Managers can uselamnting sitedatato prioritize planting effortsand forecasfuture canopy.
Attributes were added to each Gfkantingpoint so that locations can be queried by land use,
existing UTC, proxityito highways, parking lots and buildingsdmanyother criteria

Planting sites were used as inputs to scenario planning tools discussed in the next section.

Table2 . Description of exclusions used in mapping potential planting sites

Excluded Glg&ayer Geographic Rule Applied Reasoning

Fire Hydrants (Boise only) | Buffer 8 feet To avoid space conflicts between trees and hydrants
Street Intersections Buffer 15 feet To avoid lineof-site and other safety conflicts
Buildings Buffer 5 feet To avoid spce conflicts between trees and buildings
Existing Tree Canopy Buffer 10 feet To allow room for existing trees to grow
I?uffe_r 15 feet V(u1ward) an'd It is generally not reasonable toguit trees in agriculture fields,
A 69 0 [Ny Ol @ D except in areas where agricultural activity is most likely not
Agricultural Land Use buildings (ringshaped area that P g y

happening; around their edges (within the 15 ft inward buffer)

15 [ECTTEEN © EXiel BlEAE Sl and around any buildings (within thréng buffer)

the building)

This class specifically represents areas where it is net bio
Unsuitable UTC Class Excluded entirely physically feasible to plant trees. Examples of unsuitable area
sports fields, golf course fairways & greens, airport runways.

Figure 4. hputs to the
planting sites model
and the resulting
locations The left
frame shows
plantable areas
delineatedfrom the
remotely- sensedand
coverdata. The

Fire Hydrants [l @S W] middle frame shows

afiBufrer e, A ‘3 | how local data were

' i=raesdons ‘ ‘ s A B integrated to exclude

9 @ Tree Canopy V[ e ‘ certain areas from the

‘ {0 biies plantable space. The
i Buildings 5ft

Plantable ‘ Buffer ,‘ * Plantlng ] right frame shows the
Area ‘! : Sdncule A % Sites X 9 resulting potential
i Colfooretions rpral . f

=& zauspapuad oige! 1 . SIS planting sites.
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Modeling Tools for Strateqgic Canopy Development Scenarios

Planlt Geo designednd createdplanning toolghat model future ecosystem benefits based on
userbasedscenarios, foboth increases in UTC aldntinuedgrowth of existing UTC.
CommunityViZCV) anESRI ArcGIS extension for land use planning by Placeways LLC, was
selectedas the scenario planning software.

The CV toolsallow users to track, prioritizeaind visualize planting opportunitieshd future
ecosystem servicesat the regional ancaity-levelbased or2010 census blocks boundartesr
at the sitelevel with individual treedJsing 1Tree Econventory data and calculationghe tools
model the urban forest ecosystem servioenefits forair quality, energy, stormwater, and
carbon.

Forresourcemanagerdo see the impacts diifferent planting and canopy cover scenarios,
summary chart®f ecosystenvalues (dollars and resource unitg)date con-the-flyé in CV.

For exampleldaho DEQ camnse the tools tqorioritize plantingin census blocks ovepaing
major roads and parking latsthose areasvhere air pollution concentrations ati&ely highest
and berefits can be maximized. GIS layers and summary €lofid scenario quickly show the
impact on improved air qualifypecifically for particulate mter (PM)2.5, PM10 and ozone.

Similarly,lJdaho Power can use the tools to prioritize planting near residential homes and
forecast the potential energy impacts, atla County Highway District can target trees along
major highways, parking lots, and rigamn/floodplain areas for stormwater management
benefits.

Within the Results and Products section (page 40) lareet example scenarios using the CV
t22fad | O2YLX SGS dza SN a Bldis Ravided iyf RopeR@xAdzY Sy G I G A

Panning tools usanformation collected about the regiof urban

forest (top left) to plantree planting and cargbottom right)

-]E‘ o || o
5

Scenario [Acﬁve (Base Scenario)

Existing Tree Canopy 2 1 L
eight () Ue) 10
Total Impervious Area .0 % LY
Weight U 2
0 5 10
Residential LU Weight [ (<)} - B 0
0 5 10
Commercial LU Weight €] U .

0 5 10
Air Quality Weight ak : Ur)
Energy Conservation g ‘ET) L
R eioht KU
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UTC Gal Setting

To help facilitateegional and locdUrban Tree Canopy goal setting, Rlaeo conducted a
GlSbased ranking methodology known as thgth Percentile Rul@oracsky and Lackner 2004)
anddevelopedaturn-keyMicrosoftExcel "Canopy Calculatdool.

Parcek andcensus blocke/ere assessedylanduseand percentcanopy coveto identify
potential canopy cover goals regionally, for each community, and by land use. By ranking
parcelsand census blocksased on their percentage of canopy couvée canopy percent at
the 75" percentile becomes the targeThisrepresents the threshold whera quarterof areas
have already achieved tharget Thetarget percent canopy covevas averaged for parcels
and census blocks and then rounded down to ssggeconservative goahee pages 445for
results

To complementhe communitygoal setting process, PldhGeo also providedn Excel
spreadsheett / | y 2 LJ& / | ffoDtheffull stu@lyNakeaaridZ2atlfor city, allowingusersto
assess the impactf ¢ree planting on new canopy covby land use typesAn example of the
plug-n-play Canopy Calculator tool govidedin AppendixC

Treasure Valley Core TealmainingSession

A handson full daytechnical training session for Core Team Partners wasaimedtal to the
success and future implementati@nd outcomedrom the Treasure Valley UTC Assessment.
IDL,The Keystone Concepnd Plarit Geo developed a training agenda (see Appeliand
provided indepth training on the GIS data products, ecosgstervices analysis approach, and
various tools in map, spreadsheet, and-B#Sed format.

With regional forestry and natural resource partners having different levels of exposure to GIS
tools, the training provided an opportunity foya 2 NH | Y@ staffi th \Royk @lésely with

their forestry or naturatesource professionéd) Additionally, more experienceCore Team
partners were able to work with and assist others.

Particular emphasis was placed on the CommunityViz tools to encourage all paotesrdore
and fully utilize the canopy scenario planning models. Outcomes from training session are
outlined in the Results sectiam page46 and in the Recommendations & Implementation
sectionon page 49
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The regionBUTC data, reports, and other toaan help inform
management recommendations, policies, partnerships,

education, outreach, and funding strategies to maximize the
functional benefits of tree canopy in addressing critical issues.
Setting realistic goalsoiaboratively for different land uses and
planning scales creates a shared vislwiping exsure resources

are allocated effectively and adaptive management osower

time. LY

To ensure UTC data and analyses are useful to planners, scienti: i
and citizenn the ground, results in this project are provided ¥
multiple formats andscales for various purposes. Different
assessment boundaries are governed, owned, managed, and us
in different ways by different groups. The boundaries used in the®
assessment tols for this project were selected to allow
simulations of realistic urban forest management actions. The
following sections presen&nd covercanopy coverandplanting
potential in the full Area ofnterest, then by city, neighborhood,
census block, pael, land use and rights of way boundaries,
followed by results for current and future ecosystem services.

TheSummary and Conclusiorsection on page 50 list then-line
locations of @ta, toolsand project information

How Are UTC Results Used?

To set and implement canopy cover goals
To assess ecosystem services benefits ofruthees
To prioritize areas for tree planting and preservation

== 4 A A

To analyze and visualize opportunities to enhance the &
urban forest to meet multiple environmental, social,
and economic goals

1 To determine if land use policies and ordinances are
achievingdesred tree conditions

1 To work with multiple, diverse partners to achieve and
maintain goals 3
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Land Cover AnalysiseRults

RegionalLand CoveResults

Based ora GIS and remote sensing analysis of summer 2011 aerial photogtaehghart
0St 26 RSLIA Odistribufiok 8f ninglardl Ea¥eft@ssesThe map in Figuré on the
following page illustrates the spatiextent of the land cover data used to pece the
summary below.

Land Cover Distribution iffreasure Valley

H Tree Canopy

H Building
» Road Impervious
B Other Imperviou (32%)
Parking Area
Irrigated Grass/Open n
Space
Nortirrigated
Grass/Open Space
m Dry Vegetation and
Bare Soil
N Water
Figure5. Land Cover Distributiom the Treasure Valleptudy Area.
LandCover Category Acres
Tree Canopy 16,451
Building 12,741
Road 15,181 Table 3.Regional Land Cover
Other Impervious 21,547 Distributionin Acres
Parking Area 5,689
Irrigated Grass/Open Space 53,778
Nonirrigated Grass/Open Spa 25,999
Dry Vegetation and Bare Soll 15,779
Water 2,871
Total 170,036

Results for Municipalities

Land cover statistics were calculated fbetnine cities in the TV regioregsAppendix A

An electonic MSExced &SR a! ¢/ { LINBIFIRaKSSi¢ LINRBRdAzOG ¢l & |
each City. The second worksheet (tab) includes detailed acreages and percentages of land cover
results.
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Urban Tree CanopyJTQ Analysis Results

Regional UTC Results

Qreation, growth, and preservation of urban tree canapyguirea joint effort between private
landowners who managgheir own trees, and municipalitiesho manag publictrees. Inthe

Treasue Valley study areapproximately 2% ofall tree canopycover idocatedon land use
categoriesunder publicmanagemen{seeUTC Results by Land Wsepage31 for more

information). Municipalities have the authority and responsibility to manage plargnogects

in public places such as in parks, along streets, and at schools. Municipalities can also enact tree
management policies that limit or control how private trees are managed. It is important,
therefore, to understand the urban tree canopgross wnershipsin order toallocate forest
management resources and efforts optimally.

Averaged across the entire project AOI, the region has 10% canopy cover and 40% additional
land available for possible urban foresxparsion

Presentedn Figure7 beloware the UTC assessment results for #edyarea including Existin
UTC, Possible Planting Area (foores) andareasin which tree planting i$Jnsuitable.

UTC & PPA Types in Treasure Valley

-

//z J/J/ .
won < ® Unsuitable UTC %
o e
90% 4 //{/ //,/ .
ey ® PPA Dry Veg./Soil %
80% +
0% 7 - '
e m PPA Impervious %
60% + e
so% PPA Vggetaﬂn
e (Norirrigated) %
40% 7
e .
30% +~ - » PPA Vegetation
ayd > Irrigated) %
20% -(/ //’/ /,f // ( g )
10% + e /// m Existing UTC %

0%

Figure 7.Regional UTC results by assessment type (percentages based on land area excluding water).
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UTC Results for Municipalities

The same UTC metrics that were calculated for the project A€ also donewithin the
boundaries of each of the nimsties. Existing UTC percentTreasure Valle&y cities ranges
from 5% in Middleton to 20% in Gard&ityas shown infable 4below.

Table4. Comparison of UTC in Acres for Cities in the Treasure Valley

City Boise Caldwell Eagle Garden City Kuna Meridian Middleton Nampa Star | Total
Tree
Canopy | 7,149 735 1,423 523 157 1,125 136 1,441 110 | 12,801
Acres
Tree 10%
Canopy | 16% 6% 16% 20% 6% 7% 5% 8% 6%
% (avg.)
UTC & PPA Types by City in Treasure Valley
100% -
90% -
80% - el
519 489 5294
S 70% -
<
©
S 60% - %%
> 8%
O 50% -
E 7% -
g 40% 1295 I 5% 8 . —
$ 9 . 9%
L. 11%
20% - : ,
10% - . 164
6% 6% 8%
0% n T T T T T T T

Boise  Caldwell Eagle Garden Kuna  Meridian Middleton Nampa Star

City
m Unsuitable UTC m PPA Dry Veg. and Saoll m PPA Impervious
PPA Vegetation Non-Irrigated m PPA Vegetation Irrigated | Existing UTC

Figure 8.Comparson of UTC results for cities in the Treasure Valley
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UTC Results for Boise Neighborhood Associations

Neighborhood arewhere many grassoots policies and
actionsoriginateand are an appropriate target in which to
focus urban greening initiatives. Neighborhoods Associatior]= 1 ExistingJTCranged from4c41%
(NAs) in Boise are managed through cooperative planning with 21 out of 36 neighborhoods
between neighborhood residents and city officials. above 20% average tree cover

Assessing UTC metrics hetneighlmrhood scale can help 1 PossiblePlanting AredPPA)
community groups and managers assess ggstanopy and ranged from 1477%

planting areas. Conversel the parcel level UTC metrics caf f The Pioneer neighborhood has
demonstrate tohomeowners the value of existing and oM at$NDIALXYdzR ¢
potential new @anopybenefits, such as a decrease in cooling lot area)

and heating costs.

BoiseNeighborhoods

The map on the following page show3 C metrics calculated for thieirty-sixregistered
neighborhood associations in Bojgath complete results ifFigurel0on page28.

P T o .- Y i ’

A1

-

¥ O PPA Impervious (25 Acres) PN
("7} PPA Vegetation Irrigated (20 Acres) [ f

i L\
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Figure 9 Boise neighborhoods symbolized by percent tree cover. Neighborhoods in the northeast part of towr
near the BoiseRiver generally have the highest tramnopycover whie more recently developed parts of the city
in the south and west have less.
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Figure 10. Comparison of UTC types for Boise Neighborhood Associations.
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UTC Results for Census Blocks

Every ten yearshe U.SCensus Bureau providespulation estimats, socioeconomiand
demographic datdor the United Statessummarized byariousgeographic scale€ensus
blocksarethe smallesdivisionand arethe base scaléor the Modeling Tools for Strategic
Canopy DeVepment Scenarias

Figure 11. Existing UTC and total PPA for census blocks in the Teedalley study area.
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