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Tree’s Value:
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for the rest of us.
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Queens, NY
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Brooklyn, NY
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Chicago, IL
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Hartford, CT
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Worcester, MA
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Springfield, MA
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Establishing a Tree’s Value

Environmental
Services (Function)

Tree & Forest
Structure

. N R I ‘1T M




Structure = Function = Value

Concept applies to multiple scales and land types

Trees and people \
prioritization

=
- y f ~wwet v ————

....home, park, corporate campus, neighborhood, city, region or watershed




Estimating Tree Benefits:

¢ Air pollution removal

M Assessment for Massachusetts
el 10 Largest Communities

® Carbon storage and annual carbon
sequestration

® Avoided stormwater run-off
(hydrology effects)

® Energy effects
(home cooling & heating)

® Structural assessment

Urban Tree Canopy Cover Asses;sment
for the City of Chicopee

Jrom a Climate Change Perspective

~»

S Value for ecosystem services

® Public health impacts related to air
quality




Tree species, size and leaf area area are key to
calculating ecosystem services (benefits).

LEAF AREA -

URBAN FOREST BENEFITES “—

TREE SIZE/AGE =l



The Foundation: Local Data

®Local Sample or Inventory

®Local information:

> Weather
> Pollution

> Environmental
Variables

®Hourly simulations




Tree Benefit: Improve Air Quality

® Absorb pollutants through leaf R e s i S

Pettannd Yo T Lhevms

Jartainn irvd Pvad s

surfaces .

{ vrvsrve @v! Tvnca Pt

" O, (ozone)
" NO, (nitrogen dioxide)
= SO, (sulfur dioxide)

® Intercept dust and/or
particulate matter (PM10 and
PM?2.5)

Pt S Eanngy Yo Coomng a0 Meaorg
Theraiy Radaiv) Peddart [Frvtams
Son Paser Ny

® A reduction in energy
production needs reduces
creation of many air pollutants

® Release oxygen

Image courtesy of the Center for Urban Forest
Research



Improving Air Quality

Oxygen and Volatie Organic Compounds

Roloased Through the Leaves
® 15” Oak at 20 years (lbs):
» NO, =0.98
» S0, =2.72
» PM,,=0.52
> Ozone =0.84
Gasoous Poliutants

> VOGCs =0.21 Absorbed Theough Leal

Stomates and Lenticels

Smal Particies
w / Adhere o Surfoces

Research



Tree Benefit: Reduce Carbon Dioxide CO,

so they take carbon out of the air
and turn it into tissue (bark,
leaves, wood, etc.)

Troon Save Doevgy b Coctng
Tharety Fawbrwg T, | ~evmers
o Power Pares

® Trees are largely made of carbon I [

® Tree can help reduce home
energy needs, which also reduces
additional carbon emissions
released from power plants in
the first place (Secondary benefit)

Image courtesy of the Center for Urban Forest
Research



Reducing Atmospheric Carbon Dioxide

10” diameter deciduous shade trees

® 100 trees remove five tons
of CO,/year

¢ 100 trees remove about
1000 lbs of pollutants per
year, including:
400 Ibs of ozone
300 Ibs of particulates

USDA Forest Service, Brattleboro, VT, i-Tree, 2020

Image courtesy of the Center for Urban Forest
Research



Tree Benefit: Hydrology Effects

® Intercepts and holds rain on
leaves, branches, and other = ceomscesion
surfaces 3

Teanspiration

® Reduces stormwater runoff

® Increases water storage in
soil
® Increase infiltration and

helps recharge aquifers ,
(underground water) =5 : At Sirage

® Reduces erosion

Image courtesy of the Center for Urban Forest
Research



Trees & Energy — Summer Effects

Plant on the west & northwest
to provide mid-to-late afternoon
i shade in most locations

S ——— L — - e——

Shade east & west
windows, but prune Plant shade trees over

lower branches to patios, driveways, and
prevent blocking | ‘ air conditioning units
the view.

Image courtesy of Arbor Day Foundation
ttps://www.arborday.org/trees/



https://www.arborday.org/trees/

Trees & Energy — Winter Effects

Tree windbreak can reduce a 35 mph open wind velocity
to about 10mph near here

...and about
15mph here .

Image courtesy of Arbor Day Foundation
ttps://www.arborday.org/trees/



https://www.arborday.org/trees/

Trees & Energy — Combined Climate Effects

Combined effects of transpirational cooling along with
shading of below canopy built surfaces can reduce air temps
by as much as 9°F.

evapotranspiration =
transpiration + evaporation

-
-

transpiration

H 5

trees grass

evaporation

v groundwater
recharge

Source: Akbari et al.,1992. Coqlin% Our Communities: A Guide on Tree
Planting and Light Colored Surfacing.



Trees & Energy — Indirect Effects

Reducing energy use at home lessens energy production
demand - and associated emissions at power generation
source

JULY NOON @.

9a.m.

20-foot tree 0 510152025

20-foot tree

Tree City USA Bulletin No. 4, The Right Tree for the Right Place, National
Arbor Day Foundation



Tree Benefit: Energy Effects Summary

® Trees shade buildings and
built surfaces (summer)

® Act as a wind break
reducing heat loss when
cold (winter)

® Trees cool the air — (climate effect)

® Reduce energy demand at power generation source
(Secondary benefit)

Image courtesy of the Center for Urban Forest
Research



Conserving Energy

Northeast U.S. Average

«Save up to 30% of
annual air conditioning
costs

«Save 10-25% of winter
heating costs

USDA Forest Service, i-Tree, 2021

Image courtesy of the Center for Urban Forest
Research



Research Science and Data Development

Commercial Practitioners



Benefit-Based Approach
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Using quantitative data to tell your story?

ifree Cahopy Assessfnent

of Springfield Neighborhoods August 2014

Boston, MA
Worcester, MA
Providence, RI

o Springfeld, MA
i-Iree P tndg

New Maven, CT
Hartford, CT
Stamford, CT

Prepored using 4 7eee Conopy. 0 stote - of the «

ot anaiyiiy tood developed By the USOA Forest Woterbury. CT
Serviee and its key reseorch pavtners mncm;re‘r NH

Naighborhood Reports by Area and

Urban Tree Canopy (UTC) Assessment for New England’s

10 Largest Communities

Univerwiry of -
rvvitelh & U5 Fomest Service, Northers Research Stasion, Amberst, VA

Ambens

Pregased by
@ n Oepart=ent of Emvronmentsl Corservation, UMas/Amderst
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Boston
Wovcesrey
Spvinglield
Lowel
Cambnadge
New Bedford
Brockton
Quincy

Ly

Falk River

FPrepared using i-Trea
Cancpy, a state -of-
the-art analysis 1ool

Forest Senvice and
its key research
partners

Urban Tree Canopy (UTC)
Assessment for Massachusetts
10 Largest Communities
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% Canopy Cover Report by Area (mi
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Forest Cover in Metro Springfield
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Impervious Surfaces in Metro Springfield
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iTree Canopy Assessment
of Springfield Neighborhoods August 2014
e = S ]

| Spring

Springfield Report

March 2021
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Springfield Cover Analysis
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n Canopy

» Structuwres/Streets

» Water
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Springfield Tree Cover by Neighborhood
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41.00% 28.25%

Indian Ovchard

20.50% 34.34 %
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Springfield Street Tree Analysis

épringfi-elawsrtreetTrees

Urban Forest Effects and Values
May 2019




Springfield Street Tree Analysis

Table 2. The top 20 oxygen production species.

Gross Carbon

Species Oxygen Sequestration  Number of Trees Leaf Area

(ton) (ton/yr) {acre)
Sugar maple 146.47 54.92 2,873 254,52
Norway maple 137.11 51.42 5,184 417.96
Northern red oak 112.07 42.03 1,699 179.00
Pin oak 105.52 39.57 1,656 129.05
Red maple 55.03 20.64 1,512 109.41
Silver maple 52.64 19.74 1,139 140.4%
Scarlet oak 51.77 19.41 612 70.34
London planetree 34.15 12.81 955 107.54
White oak 32.67 12.25 449 41.29
Littleleaf linden 20.78 7.79 1,205 70.88
Honeylocust 18.85 7.07 S88 17.09
Northern hackberry 13.65 5.12 355 27.42
Callery pear 9.69 3.63 714 13.17
American elm 1.27 2.73 367 22.01
American basswood 6.72 2.52 264 2394
Black locust 5.92 2.22 179 935
apple spp 5.82 2.18 SB3 10.29
Eastern white pine 5.37 2.01 243 1494
Norway spruce 5.29 1.98 184 19.92
White ash 447 1.68 204 851




Springfield Street Tree Analysis

Air Quality Health Impacts and Values by Trees
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EPA Environmental Benefits Mapping and Analysis Program http//www.epa gov/airquality/benmap/index. tmi
Incidence: the total number of adverse health effects avoided in 3 year due 1o a change in poliution concemtration
Value: the economic value that is associated with the incidence of adverse health effects




Springfield Street Tree Analysis
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Springfield Street Tree Analysis

Oxygen Production of Trees by Stratum per Unit Area

Stratum Oxygen Production Density

(Ib/yr/ac)
Bay 514
Memarnal Sqguare 643
Metro Center S84
Qid Ml 675
Pirve Poimt 970
Six Corners 458
Shteen Acres 491
South Eng 539
Upper Hill 1445
Boston Road »¥o
Brightwood 209
£ast Forest Park 1468
£ast Springfield 6.1
Forest Pack 1301
Indian Orchard 675
Liberty Heights 1139
McKnight 1279

Study Area 831




Springfield Street Tree Analysis

VOC Emissions of Trees by Stratum

i-Iree
Stratum Monoterpene (Ib/yr) Isoprene (Ib/yr) Total VOCs (Ib/yr)
Bay 345 2342 268.7
Boston Road 520 2733 325.3
Brightwood 230 4540 4770
East Forest Park 2855 12955 1,581.1
East Speingfield 1963 609S 8058
Forest Park 4376 1,966.6 2,404.1
Indian Ovchard 1163 7815 8978
Uberty Heights 2740 10149 1,288.9
McKnight 533 3196 3729
Memorial Square 246 108.7 1333
Metro Conter 183 597 278.0
Old Hill 140 149.2 163.2
Pine Point 1615 10097 11712
Six Corners 98 127.2 137.0
Sixteen Acres 3779 16420 20199
South End 72 1458 153.0
Upper Hill S48 $61.6 616.5
Study Area 2,1406 10,953.0 13,093.7
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Chicopee Urban Forest Canopy Assessment

Land Cover

40% cm
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Cover Class

Grass/Herbaceous
Impervious Buildings
Impervious Other
Impervious Road
Soil/Bare Ground
Tree/Shrub

Water




Chicopee Urban Forest Canopy Assessment

Cover Class Description Points % Cover = SE
GrasaMarbaceous L)) 32484 266
Irpervious Buldings 25 B804 2154
Impenaous Other 38 12222186
Imgervious Road Fa) 6752142
SoWBare Ground 5 1612072
Troe/Shnt m 35682272
Water 0 3222100

m

100,00

Area (mi") = SE
78 2063
1922037
292: 044
161034
038 £ 0.7
853 2060
077024

23.89




Chicopee Urban Forest Canopy Assessment

Tree Benefit Estimates: Carbon (English units)

Description Carbon [kT) +SE CO, Equiv. (xT) +S€ Value (USD) +SE
Sequetiesed ancusily 5 Ireos 890 «047 2287 73 105449 +80.264
$20red in trees (NCLE: This DNeRE is NOT an annual rate) 18206 +1424 GB500 #5200 SN 90X058 #2.428.387

Curvency ks in USO and rounded, Standard ernces of remowal andd bersll amounts are Dased on stardtand ecrors of sampled and classfed postis. Amount seguentened s
Sanad o0 D729 4T of CarBon, o 2050 4T of CO, per ma'fyr and rounded. Aroount storsd s Dased on 21540 kT of Corton, or 80.440 4T of COL par mi' atd sourdied
Yaus (USD] is based on $170.550 ZIAT of Carton, or $40 513 844KT of CO, anet roundiedt {Englad tmia: AT = kiotor (1000 tom). m = sguare e |

Tree Benefit Estimates: Air Pollution (English units)

Abbe,  Description Amount (b} »SE Value (USD) (L)
co Carbon Monwsde removed anmualy 175785 £133.80 $1172 £89
NO2 Nitrogen Dionde romaved annualy 37,8008 282998 $7.857 =559
o3 Qrone removed annualy 21920663 £1745304 $M9403 £20.000
sO2 Sulfur Dicaide removed anmually 12,068.03 +01780 $813 262
PM2S  Particulate Matler less than 2.8 microns remaoved annually 1234870 153993 $500,392 100,459
PMI0*  Particulate Malter greater Than 2 8 mcrons and less 2an 10 mcrons 431468 56 130866 $150.2401 210,370
removed anfaly
Yotal 338611026 2255831 $1.355048 2103209

Curency b in USD aod rounded. Standiand ermors of remowsd 4nd Lens iR anounts e Daesd on standued se1try of sampied and Clasaind possis. Ar Poliution Esbmates
aro haved on these values n IVm?hr & 480" and reunded

COMMBS IO INOIAISLEEZ P SO (103206803558 9 3152 15021314251 9 2007 12K 184823 P I20ET | PWID" SOUN2TE B 5390 (Enghsh urits:
D « pounde, MY = 5guane mios)




Chicopee Urban Forest Canopy Assessment

Tree Benefit Estimates: Hydrological (English units)

Abbr.  Bemetit Amount (Maal) *SE Value (USD) +SE
AVRO AesGadend R00M 08 L0 029 500 AT
3 Evaooranon W54 200 NJA NA
| wher Cepton R 290 oA NA
T Tk aton o 54 NA NA
" Potestisl [vaporston ATA0e L2607 NA NA
2 3 Dotential Evapolr errigs ston 23, o B0 NiA NA

Curtenty s » LS50 aned rounded S0andard evors o el a0dd Bare™t amourts 0% Lased on rda 3 ervons o sevgied ool daslad povts Mydvooge e Eslimgten
o'e Daand on Pase sues 0 MG A B S0NGe el et
AVOBIISSSEIMWIESSONENA IS I SNAITEOTIIONA LFE IT7008 S NALFET 2T2377 @ NA (Engiel urity: Vg = milom of gelors, ny* =

3297t mbet)




Holyoke Urban Forest Canopy Assessment

Land Cover
60% 15mi2 g Grass/Herbaceous
-8 Impervious Bulldings
O 40% 10mi2 Tl Impervious Other
3 Impervious Road
(&)
£ 20% Smi2 " Soll/Bare Ground
Tree/Shrub
Water
2
=N 8 10 IR 3 T W
Cover Class




Holyoke Urban Forest Canopy Assessment

Abbe, Cover Class Description Points % Cover £ SE  Area (mi') « SE
" GrassHobaceoss N NI 23712040
L] mpervious Buldings 2 7022148 160 £ 0.34
0 mpervious Other 9 3012100 0692023
" rpervious Road 19 635 ¢+ 140 145002
5 SolBare Ground 8 2681095 0612022
1 Teoa/Shiub 192 6aN2M 1672063
w Water 19 63514 1452032
Total 299 100.00 2285




Holyoke Urban Forest Canopy Assessment

Tree Benefit Estimates: Carbon (English units)

Description Carbon (kT)  2SE CO, Equiv. (xT) 2SE Value (USD) *+SE
Sequestored annwaly in troes WHa 2046 3/ 68 84 278345
S10red i wees (NOe: this Deneft is Aot an anveal rate) NN N3N 118039 «5098 $54904.431 22,370,353

Currency is in USD and rounded. Standard ertovs of removal and benefit amaunts e based on s1andand emors of sampled and classinied ponts. Amount sequesiered =
Based on 0.725 T of Carvon, o 2659 &Y of CO,, per sy and rounded. Amoutt siteed is Based on 21940 kT of Cardbon, or S0.4868 kT of CO,, per m® and rounded
Vae (US0) » Based on $170, 5507347 of Cachion, o S48 513 84AT of CO; and rounded. (Engish unts: kT = Wioton {1000 100a), mi' = square miles)

Tree Benefit Estimates: Air Poliution (English units)

Abbyr. Description Amount (T) *+SE Value (USD) +SE
co Carbon Monaxide resncwed annually 15 Q.07 $2.017 187
NO2 Nitrogen Dicwide removed annually 3199 2138 $13,539 +584
03 Q2000 remowed annually 197.30 18,52 $601.401 125964
S02 Sutfur Drovide remaved annualy 1038 2045 $1.398 =60
P25 Particulate Matter less than 2.5 microns remaved aonualy WES 1046 $1.480674 163,924
PMIO* Particulate Matter greater than 2.5 microns and less than 10 microns 37.40 161 $234.462 10,122
removed annually
Total 289 212,49 $2,333,4%0 100,742

Cirrency it in USD and rouncied. Standard erttes of temoval and berallt amounts are Hasad on standard orrors of sammpled and classlied points, Ar Poliution Letimates
Ao Based on these vakes n Tim'yr & $/THr and rouncied:

COONWIS IO INOZ2IBMO S S4Z2W |0 1344795304303 15020207 @ $13478 | PMZE Q724 § $136 342,40 | PAMIO* 2545 @ §6,208 44 (Enghsh umits
T » 1005 {2,000 pounds), mi* « square miles)




Holyoke Urban Forest Canopy Assessment

Tree Benefit Estimates: Hydrological (English units)

Abbr.  Banetit Amount (Mgal) S0 Vdue (USD) sl
AVRO  Avoided Rumaf! 12124 +623 083438  =46774
E Evaporation 8701 r26.93 NA NA
| ntercepsan 67149 2859 NA N4
T frarepration 102672 aha 32 NA NA
PE Potentls Eveporation 5,464.05 223090 NA WA
PET Porentid Evaootranagar ation 39652 117254 NA NA

Curency i n USD 200 rounddd. Standarnd errors of comondl ang Cena Nl amoanis &0 DESEd 00 SLAAGINS eries Of Sanphied and clidsifad points. Nydraogcal Estimates

W0 Based OO INee valota W MgEDyr @ LINgalyr and raunded
AVRORIGE P IBINMCIEASETEPNA ST PNAITEASTIPNA I PEITZIE8 O NA IPET I72371 0 NA Ergih units. Vo » milions of galors. m »
LOEre ™k




Westfield Urban Forest Canopy Assessment

Land Cover
2
60% 0ms B Grass/Herbaceous
~J Impervious Buildings
o Impervious Other
g 40% 20mi? Impervious Road
3 Soll/Bare Ground
(&) Tree/Shrub
F 20% 10mi? Water
=4
12
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Westfield Urban Forest Canopy Assessment

Abbr

Cover Class Description
GrassMortacecys 7%
Impervious Bukings n
Impervious Other 14
Impeevious Road 10
SollBare Ground 4
Tree/Shiub 178
Water 3
299

254210252
308108

4682122
3340104
2342088
5953 £ 2.84
100+ 0.58
100.00

Points % Cover 2 SE  Area (mi) » SE

12050119
174 £ 052
2222058
159 ¢ 049
1M s 042
28232135
0482007
4742




Westfield Urban Forest Canopy Assessment

Tree Benefit Estimates: Carbon (English units)

Description Carhon (XT) oS CO, Fguiv. (kT) 2SE  Value (USD) »SF
Sequestenad arvusly  treey 2047 w0 FR08 388 8340 aMAMn)
S0red N rees INOE. T Dl Is NOt an anvedd (a0 W2 295 2IT08S MR8 05625081 25006373

Currarcy 8 M VLD & 1an3ed TIondand ¢roirs of camovd 30 Donett 4ounts 3 D959 0N BLIrddtd trrirs OF sampind ord Chnf od Doty Amaunt 309.000sr0d %
DOC N DTS NT UF Camaon & JAGDAT A CO, for W't s rouned. Aevou st 320000 0 20002 0 10 XT 22 Coton, o BO.AS0 AT of OOy v ' 8 1ounded
Valo (NSO) s Dasad 00 $ITS S50 TIAT of Carton, o S0 5 B4AT of CO, 009 munded (Indieon s AT « M0tond (1000 soral ' « sgure miey)

Tree Benefit Estimates: Air Pollution (English units)

Abby Cescription Amount (1) oS Vialue (USD) St
co Carton Morawde remaved seualy am 2008 11880 ats
NO2 Notroges Duonice removed anvuadly 6155 293 326049 0242
o O20N0 Mmoved arvissly mw A0 $1156084 155 %6
802 St Dasde 1emoved wrvveally woe 1090 12600 LR
s Partoysiote Matter leas than 2.5 macrong removed ansgslly 44 W0 $2.840 5482 2135822
P10 Partousiete Mather groater than 2 S mucrons and less than 10 mcrive noe 1243 $451001 220507
removed arrusly
Tots 556 39 2053 $4 480204 214,081

Curercy ¥ MUV &d 10unded MMended errirs of remosdl 4nd Dorett amaunty e S590ad 00 Mardnd o o satmgind ord clanuf od pointa Aw Poiition [ alimatas
9% G300 on Tesa vl gt n T 'y B Wy 408 sarcod

COONIGHINW NN D VI NUTEIVMUIISOIDNISNMMI MR S04 PRI 040 | PANS® 2549 5 268 44 (English yans
T » ors (2000 poundsl, mff » sOuwe miies:




Westfield Urban Forest Canopy Assessment

Tree Benefit Estimates: Hydrological (English units)

Abbr.  Beneft

AYRD  AvO0ad funott

3 Evaporaton

| Intetcepton

T Transgirason

PE Potenaal Evagoration

M Potertial [vapotranspiesticn

Amount (Mgal) oSE Value (USD)

231 i 52084330
128936 #6148 NA
e 5180 WA
wsn 113 NA

WSNE3 150122 NA
JE8850 W 20000 NA

Corveorvy 8 MU vl romded Siandend croins of renavyl a0d Leretl amourts ove Dosed 0 slardiond erird of sompind srdd thsead ed ponsty hdeoiogcy Calirmates

wo boted o0 Peos volues 0 Maalmy' e B SNy e rourvied

AVROR28I S SARO0 I F A58 O NA 185 L o

s are myimy!

TORANIENA IO NA I IS

V30 WA (Trgvh aumiy: Vgl = mdliorw of geliorm, sy =



MyTree Personal Tree Value Calculator

Learn about benefits that trees provide!

Tell us a little bit about your tree and we'll
estimate the amount of carbon MyTree Benefits ol
dioxide and pollution it removes from the e e
air, as well as the amount of stormwater it S —

can help mitigate. Cosovsorted eoch e 2778081

Storm Water $28 63
Ranfall intercepted each year 4518 gal
It' S q u ic k a n d ea Sy! Air Pollution removed each year $1.82

Qzone 1200 oz
Nitrogen dioxide 048 oz

Sulfur dioxide 01602

Large particulate matter 15.20 oz

Energy Usage each year $10.10

Electricity savings(A/C) 96.54 kWh

Fuel savings(NG,0il) -13.99 therms

Avoided Emissions

Carbaon déoxide 1223.201bs

Nitrogen dioxide 000 oz




MyTree Personal Tree Value Calculator
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MyTree Personal Tree Value Calculator

Tree Facts

Serving Size: 14 in DBH (35.6 cm)
Species: Pin Oak, Quercus palustris

Amount Per Serving

Carbon sequestered 259 Ibs avoided 257 Ibs

% Annual Value*

Total Carbon 537 Ibs
03 $1.96
VOC(Volatile Organic Compounds) $0.93
NO2(Deposited) $0.85
NO2(Avoided) $3.36
S02(Deposited) $0.25
SO2(Avoided) $1.40
PM10(Deposited) $1.77
PM10(Avoided) $0.39
Conserved Kilowatt/hours 96 KwH
Reduced oil/natural gas consumption 28 therm(s)

Stormwater intercepted 1,527 gallons
|

Property value increase $103.00 Natural Gas $39.93
Stormwater $12.21 Electricity $12.92

“It should be noted that trees themselves emit biogenic volatile organic compounds (BVOCs) which can contribute to ground-level ozone production. This may
negate the positive impact the tree has on ozone mitigation for some high emitting species (e.g. Willow Oak or Sweetgum). However, the sum total of the tree’s
environmental benefits always trumps this negative.
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MyTree Personal Tree Value Calculator

THIS TREE WILL GIVE BACK

$ 320

IN ENVIRONMENTAL BENEFITS
OVER THE NEXT 15 YEARS

ReGreenSpringfield |

dcr
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