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Worcester’s Urban Forest: Past Observatory Research 

     2008                                    2012              2014                         2017                                               2022 

HEROjoins 
collaboration 
withUSDA 
andDCR 

HERObegins 
surveyin 

LBstudyarea 

HEROpartners 
withGGC 

HEROstudiesjuvenile 
treehealth,airquality, 

andstewardship 

LBeradication 
program 
begins 
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Tree Benefits: Past HERO Research Contributions 

PinOak(Quercuspalustris)plantedbytheDCRin2011 
onDorothyAveasphotographedin2014and2023 

Economicbenefits 

Temperatureimpacts 

Policycontributions 

Adaptivecapacitytoaddress 
treelossfromLBis 
determinedbyrelationships 
ofindividualsand 
organizationsacrossscales 
(Palmeretal.,2014) 

2 inch DBH 

12 ft 

11.1 inch DBH 

43.4 ft 
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Statefundingoftree 
stewardshipcanenhance 
treesurvivorship 
(Bregeretal.,2019) 

Treecanopydensityof31% 
nearahouseresultsin$1,891 
increaseofpropertyvalue 
(Wilkensetal.,2018) 

Treeplantingdensityofthree 
treesperacreachievedthe 
largestenergysavingsand 
$1520intotalannual 
ecosystemsavingsfrom 
juveniletrees 
(Moodyetal.,2021) 

10%increaseinimpervioussurface=1.66°Cincrease 
inlandsurfacetemperature 
(Roganetal.,2013) 

Summerwarmperiodwasextendedintreecanopy 
lossareasby15days 
(Elmesetal.,2017) 



SocialAssessment: 
Interviewneighborhoodresidentsinthestudy 
areatounderstandperceptionsoftreesand 
post-LBtreeplantinginitiatives 

BiophysicalAssessment: 
Monitorgrowthandsurvivorshipoftrees 
plantedbetween2010-2012bytheDCRand 
WorcesterTreeInitiativeaftertheLBoutbreak 

Howdoesthetree 
healthandstructure 
comparetothepast 
HEROtreesurvey? 

Howdoresidents’ 
pastexperiences 
andbeliefsimpact 
treestewardship? 

2023 Study Objectives 

Whatisthecurrent 
statusoftreehealth 
andstructureand 

whatfactorshavethe 
greatestimpacton 
treehealthand 

structure? 

Howdoresidents 
perceivetheroleof 
treesandDCR’stree 
plantinginitiativeon 
theirpropertyandin 
theirneighborhood? 
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- LonghornedBeetlefoundinWorcesterin2008 

- Worcester’surbancanopyiscontiguouswiththe 
hardwood/mapleforestsoftheNortheast 

- 337sqkmregulationzoneenactedaroundthe 
infestedarea 

- Largescale,proactivetreecuttingprogram 
launchedbytheUSDAworkingwiththeDCR 

- ~34,196treesremovedbyOct2014 

- Atthetime,wasthelargestUSinfestationin 
termsoftreesremoved 

- TreelossconcentratedinStudyArea 

The Longhorned Beetle 
in Worcester 
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- TheDCR’streeplantingprogramplanted17,000 
treestorebuildtheregion’surbancanopy 

- ~7000treesplantedinourstudyarea 

- Treeplantingbeganinspring2010andcontinued 
until2017-firsttreeswereplantedinstudyarea 

- FundedbytheAmericanRecoveryandReinvestment 
Act(ARRA) 

- Highproportionofarborvitaewereinitiallyplanted 
tokeepupwiththelargedemandfortreestoplant 

- SourcedtreesfromBigelowNursery 

DCR Tree Planting Program 
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Neighborhoods in 
Study Area 
StudyareacomprisesWorcesterneighborhoods: 
Burncoat,GreatBrookValleyArea,Greendale,and 
NorthLincolnStreet 

MassachusettsdefinesEnvironmentalJusticeareasas 
censustractswhichmeetcertaincriteria,including: 

- Annualmedianhouseholdincomeis65%orless 
thanstatewidefigure 

- 40%ormoreofpopulationisracialminority 
- 25%ormoreofhouseholdsspeakEnglishless 

than“verywell” 
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Neighborhood Social and Biophysical Comparison 

Statisticalsignificancemarkers:*=p<0.1;**=p<0.05;***=p<0.01 

9 



10 

Private Tree Survey Analysis of DCR Trees 

Whatisthecurrentstatusoftree
healthandstructurecomparedto

thepastHEROtreesurvey?

Whatfactorshavethegreatest
impactontreehealthand

structure?

BiophysicalAssessment 

Monitorgrowthandsurvivorshipof 
treesplantedbetween2010-2012by 
theDCRandWorcesterTreeInitiative 
aftertheLBoutbreak 

1. Whatisthecurrentstatusoftree 
healthandstructureandwhat 
factorshavethegreatestimpact 
ontreehealthandstructure? 

2. Howdoesthetreehealthand 
structurecomparetothepast 
HEROtreesurvey? 

HEROfellowstakemeasurementsonthefirstdayoffielddatacollection 



Biophysical Field Measurements 
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DiameteratBreastHeight(DBH):Measuredat54inches,orthe 
nextunobstructedpoint 

Fromlefttoright:Aaron,Clio,andCalebtakefieldmeasurementsofatree 

Measurementequipment 

TreeHeight:Measuredusingthe 
NikonForestryProIIrangefinder/ 
hypsometer 

CrownWidth:Measuredusinga 
standardmeasuringtape 

TreePhotos:Captureimagesof 
measuredtreesandaddIDs 



Data Collection and Input 
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ArcGISFieldMapsmobileappshowingdatacollectionfields 



1:Treeisfullyfoliated 2:Between90% 
and75%foliage 

3:Between75% 
and50%foliage 

4:Lessthan50% 
foliage 

5:Treeisdead 

Vigor Assessment 

13 Japanesetreelilacs(Syringareticulata)invaryingstagesofvigor,showingJasonmeasuringDBH. 
Methodsfrom(Romanetal.,2020) 

Whatistheconditionofthetree’scanopy? 



Mortality 
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Stump StandingDead Alive Removed 
Unknown 

(Couldnotaccess) 

Whatisthemortalitystatusofthetree? 



Condition 
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Damagedbark Damagedtrunk Aphidsonleaves Diseasedleaves Insectbarkdamage Basalsprouts 

Ratedonascaleof“Good”,“Fair”,and“Poor”consideringvigorandthefollowing 
characteristicsoftreehealthandstructure: 



Land Use and Site Type 
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SingleFamilyResidence 
Attached(ie.duplex) 

Frontyard 

Institutional 
 

Maintainedpark 

Multi-FamilyResidence 
(ie.tripledecker) 

Sideyard 

SingleFamilyResidence 
Detached 
Backyard 

Onwhatkindofpropertyisthetreesituated? 



Baseline HERO Survey 

800privatetreessurveyedinstudyareafrom2014-2016 

- 2014:251PrivateTrees 
- 81.7%Survivorship 

- 2015:633PrivateTrees 
- 74.7%Survivorship 

- 2016:47PrivateTrees,413StreetTrees 
- 100%SurvivorshipofPrivateTrees 
- 98.1%SurvivorshipofStreetTrees 

Greendale 

Great Brook 
Valley Area 

North Lincoln 
Street 
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Burncoat 

Worcester 

Holden 

West 
Boylston 

Auburn 

Boylston 

Shrewsbury 17,000Total 

9,000treestratified 
samplebyspecies 

1,516inbaselinesample 

Sampling: 

Streettreeswere 
selectedalongtransects 
inarandomlyselected 
area 
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Baseline HERO Survey Findings 
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PrivateTreeSurvivorship StreetTreeSurvivorship 

Worcester

Holden

Auburn

Boylston 

Shrewsbury 

West 
Boylston 

Worcester 

Holden 

Auburn 

MOUNT

 

AINSTREETEAST

 

BU
RN
CO
A

 
T
ST
RE
ET

 

W
E
S
T
B
O
Y
LS
TO

N
S
T
R
E
E
T

 

LIN
CO

LN
ST

RE
ET

 

WORCESTER 
COUNTRYCLUB 

QUINSIGAMOND 
COMMUNITY 
COLLEGE 

SAINT-GOBAIN 
CORPORATION 



2023 HERO Survey 
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TreesSurveyedinStudyArea 

- 2,794totaltreessurveyed: 

- 2,381ResidentialTreesRepresentingallof 
thetreesfromthespeciesstratified 
randomsampleinthestudyarea 

- 413StreetTreescomprisingthe2016 
sampleofstreettreesalongtransects 
plantedbytheWTI 
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2023 Survey of Private Trees 
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Survivorship  Condition 



Private Tree Species’ Status by Count 
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Total Count: 2381 

Alive 

Dead/Removed 

Status 

Unknown 

Reduced Count: 1615 

21 



Comparing Survivorship with Tree Count 
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SpeciesOrderedbyPercentageSurvivorship 

Total Count: 1615 

SpeciesOrderedbyPercentageSurvivorshipwithCount 

Total Count: 1615 

Alive 
Dead/Removed 

Status 

Unknown 
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2023 Survivorship 
Top 7 species Survivorship N surveyed 

Linden 88% 16 

Japanese Tree Lilac 84% 136 

Littleleaf Linden 80% 59 

Snow Goose Cherry 79% 34 

White Pine 78% 23 

Pin Oak 77% 30 

Honeylocust 76% 124 

Bottom 7 species Survivorship N surveyed 

Fraser Fir 38% 21 

Ginkgo 43% 35 

Japanese Stewartia 44% 24 

Hophornbeam 44% 44 

Colorado Spruce 45% 75 

Blackgum 47% 57 

Fringetree 48% 25 

Above:Japanesetreelilac 
(Syringareticulata)ina 
frontyard 

Right:Whitepine(Pinus 
strobus)inabackyard 

Left:Coloradospruce(Picea 
pungens)inafrontyard 

Below:Ginkgo(Ginkgo 
biloba)inabackyard 

n=1615 

n=1615 



Health By Site Type 
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Survivorship Vigor 

Backyard (58.3%) 

Front Yard (23.3%) 

Side Yard (13.6%) 

Maintained Park (4.8%) 

% Trees Surveyed (2023) 

24 
Total Count: 2381 



Health By Land Use 

25

Vigor Survivorship 

Single-Family: Detached (76.7%) 

Single-Family: Attached (12.9%) 

Multi-Family (7.3%)

 Institution (3.1%) 

% Trees Surveyed (2023) 

25 
Total Count: 2381 



Health By Tree Type 
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Vigor Survivorship 

Evergreen (41.7%) 

Shade (27.7%) 

Ornamental (30.6%) 

% Trees Surveyed (2023) 

26 
Total Count: 2381 



Health by Native Status 
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Vigor Survivorship 

Native (47.1%) 

Non-Native (52.9%) 

% Trees Surveyed (2023) 

Total Count: 2381 
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Change in Annual Rates of Survivorship 

Year:AnnualSurvivorship[Count] 
Baseline:91.64%[24] 
2023:97.37%[57] 

Year:AnnualSurvivorship[Count] 
Baseline:100%[21] 
2023: 97.6%[60] 

Cherry 
Year:AnnualSurvivorship[Count] 
Baseline:95.98%[37] 
2023:98.73%[136] 

JapaneseTreeLilac 

RedOak 

Difference in Survivorship Baseline - 2023 

Year:AnnualSurvivorship[Count] 
Baseline:97.7%[35] 
2023: 96.83%[88] 

Serviceberry 

Sp
ec

ie
s 



Change in Average Tree Height and DBH 
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Top 5 height 
growth species 

Avg 
Height 

(ft) 

Growth 
from 

baseline 

Tulip 35.7 18.9 

Red Oak 29.0 16.8 

Littleleaf Linden 29.7 16.5 

Honeylocust 28.6 12.3 

Dawn Redwood 24.6 11.1 

Bottom 5 height 
growth species 

Avg 
Height 

(ft) 

Growth 
from 

baseline 

White Pine 11.9 1.73 

Kousa Dogwood 13.3 3.5 

Cherry 16.5 3.6 

Serviceberry 14.3 4.8 

Japanese Tree Lilac 17.4 5.4 

Top 5 DBH growth 
species 

Avg 
DBH 
(in) 

Growth 
from 

baseline 

Snow Goose Cherry 12.6 10.4 

Tulip 10.5 9.3 

Cherry 9.2 7.7 

Sargent Cherry 8.8 7.6 

Littleleaf Linden 8.4 7.4 

Bottom 5 DBH 
growth species 

Avg 
DBH 
(in) 

Growth 
from 

Baseline 

Serviceberry 2.8 2.1 

American Arborvitae 3.4 2.7 

Kousa Dogwood 3.7 2.9 

Crabapple 4.2 3.6 

Juniper 4.3 3.7 

Redoak(Quercusrubra)inafrontyard 

Snowgoosecherry(prunus 
serrulata‘snowgoose’)ina 
backyard 



Summary of Private Tree Analysis 
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RateofannualsurvivorshiphasincreasedsincetheHERObaselinesurvey 
forthemajorityofspeciessurveyed 

StandoutSpecies: 
- Japanesetreelilac,Linden/Littleleaflinden,andSnowgoosecherry 

hadthehighestsurvivorshiprates 
- Tuliptreeshadthelargestincreaseinheight,crownwidth,and 

secondlargestincreaseinDBH 
- SnowgoosecherryhadthelargestchangeinDBH 

Littleleaflinden(Tiliacordata),one 
ofthefastestgrowingtreesinour 
survey,inabackyard 

AnalysisBasedonFactors: 
- Frontandsideyardtreeshavethehighestsurvivorshipforsitetype 
- Single-familyresidenceshavethehighestsurvivorshipofanylanduse 

type 
- Shadetreeshavelowestsurvivorship,buthighestvigor 
- Nativetreesdobetterinbothvigorandsurvivorship 
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Street Tree 
Survey Analysis 

Whatisthecurrentstatusoftree
healthandstructurecomparedto

thepastHEROtreesurvey?
Whatfactorshavethegreatest

impactontreehealthand
structure?

BiophysicalAssessment 

Monitorgrowthandsurvivorshipoftrees 
plantedbetween2010-2012bytheWorcester 
TreeInitiativeaftertheLBoutbreak 

1. Comparestreettreesurvivorshipand 
growthtoprivatetrees 

2. Analyzechangesinsurvivorshipovertime 

TannerandKsenia,nexttoourtalleststreettree,atuliptree 
(Liriodendrontulipifera),measuring49.6ft 



2023 Worcester Tree Initiative 
Street Tree Survey 
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Survivorship Condition 

Total Count: 411 



Street Tree Survivorship by Species 
Showingspecieswithfourormoretreesplanted 
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Alive 

Dead/Removed 

Status 

Unknown 

Total Count: 411 



Private Trees 

34 

Private Trees Compared to Street Trees: Survivorship 

Street Trees 



Private Trees Compared to Street Trees: Height 
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RedOakResidentialandStreet 

ARedOak(Quercusrubra)plantedintheshadeonaprivate 
property(picturedleft)andnexttothestreet(picturedright) 
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Private Trees Compared to Street Trees: DBH 
HoneylocustResidentialandStreet 

AHoneylocust(Gleditsiatriacanthos)onaprivateproperty 
(picturedleft)andnexttothestreet(picturedright) 
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Baseline 2023 

37 

Change of Street Tree Survivorship over Time 



Summary of Street Tree Analysis 
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Majortakeaways 

- Streettreeshaveveryhighsurvivorshipbothin 
thebaselineand2023surveysandahigher 
survivorshipthanprivatetrees. 

- RegularwateringbyWTIYoungAdults 
ForestersProgram 

- Fewertreeremovalsbecausestreettrees 
don’tcompetewithyardamenities 
ie.pools,decks,sheds 

- Lessspeciesdiversityofstreettreescomparedto 
privatetreesbuthighproportionofshadetrees 

- RedoakshadlargerheightandDBHcompared 
toprivatetrees. 

Honey Locust (Gleditsia triacanthos) 
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Interview Analysis 

SocialAssessment 

Interviewneighborhoodresidentsinthe 
studyareatounderstandperceptionsof 
treesandpost-LBtreeplantinginitiatives 

1. Howdoresidentsperceivetherole 
oftrees&DCR’streeplanting 
initiativeontheirpropertyandin 
theirneighborhood? 

2. Howdoresidents’pastexperiences 
andbeliefsimpacttree 
stewardship? 

Adlai,Aaron,andProfessorMartininterviewaresident 



Resident Survey 
ResidentsContacted 
- 582residentscalled 

- 40interviewsscheduled 
- 12additionalinterviewsconductedbasedon 

interactionsduringdatacollection 

52InterviewsConducted 
- 27inBurncoat 
- 17inGreendale 
- 3inGreatBrookValleyArea 
- 5inNorthLincolnStreet 

PlantedTreesAssociatedwithInterviews 
- 233trees 
- Averagesurvivorshipwas77% 
- 6treesaverageperproperty 

Greendale 

Great Brook 
Valley Area 

North Lincoln 
Street 

40 

Burncoat 



Interviewee 
Demographics 

Maletofemaleratio:53%female 
Averageyearslivedinhome:26years 

Greendale 

Great Brook 
Valley Area 

North Lincoln 
Street 

Burncoat 
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Conducting Interviews 
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InterviewCategories: 

1. Background:PersonalHistory& 
ExperiencewithDCR 

2. TreeStewardship 

3. PerceptionofTrees 

4. PerceptionofNeighborhood 

5. EnvironmentalConcerns 



Processing Interviews 
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1. TranscribeinterviewsmanuallyandusingAI 

2. ProcessinterviewtranscriptsusingtheNvivo 
software 

- Assignattributestointerviewsto 
understandhowdemographicsimpact 
oursample 

- Sortquotesintoappropriatecodes 

- CodeeachinterviewbytwoHEROteam 
memberstoensureintercoderreliability 

3. Assessemergingthemesbasedonfullycoded 
interviewdataset,tounderstandresidents’ 
opinions,perceptions,andexperiencesof 
treesandtheDCR’splantingprogram 

RamónusesNvivosoftwaretocodeinterviews 



Coding interviews: Codes and themes 

Mainthemes: 

- Perceptionoftree 
benefits&challenges 

- Experiencewithtree 
removalpolicy 

- ExperiencewithDCR 
planting 

- Neighborhoodrecovery 

- Treestewardship 
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Neighborhood ENVConcern 

TSActivities 

ODWorcesterParks 

TPEmotions 

LBTreeRemoval 

TPBenefitsandMotivations 



Perceptions of Tree Benefits 
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“Itthrowsbeautiful 
shadeformytenant” 

“Ijustfindtrees 
beautiful” 

“Ilikethebirdsandthe 
birdslikethetrees” 

“Iwantalivefence.SoI 
chosethatarborvitaefor 

theprivacy” 

“Everytreeisworth10air 
conditioners” 

“Byplantingthetrees 
closertotheroad,weget 
peopletoslowdown” 

Neighborhood 

Environmentalconcerns:airquality, 
extremeheat,aestheticbenefits 

Property 

Economicandaesthetic 
propertybenefits 

Tree 

Ecosystemservices: 
shade,aesthetics, 
wildlife,noise, 

cooling 

Whatarebenefitsofhavingtreesonyourproperty? 

TreeBenefitsbyScale 



Perceptions of Tree Challenges 

“Thisone’sstartingto 
becomeconcerning,‘cause 
it’skindahalfdeadandit’s 
gettingclosertothepower 
linesandwhatnot.” 
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“Thechallengeisthatallof 
theleavesandanything 
elsethatshedsfromthe 
treeendsuponthe 
cushionsofmypatio 
furniture.It'slikeyoucan 
neverkeepitclean.” 

“Wehadtwogianttrees 
inthefront,that,every 
stormwoulddroplimbs, 
andwe'dhavetodrag 
themoutofthestreet.” 

“Squirrelscanclimbup 
thattreeandthenthey 
cangetintothegutter. 
We'vehadsomebirds 
intheatticinthis 
house” 

“Thereisnochallenge, 
becauseeventakingcareof 
atreeisrelaxing.” 

“Thatbigtreeover 
thereisblockingthe 
sunandmypoolbythe 
timeIgetoutofwork 
everyday.” 

Whatarethechallengesofhavingtreesonyourproperty? 

n=52 



Experience with Tree Removal Policy 

30.8%reportedpositive 
perceptions 

38.4%reportedneutral 
perceptions 

13.5%hadnegative 
perceptions 

17.3%notpresentor 
hadnoanswer 
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“It'sashame,quitefrankly,forthattohappen.ButI'mgladtheydid.” 

“Youhadto.Yeah,Imean,therewasnoifsandbutsaboutit.Ithadto 
bedone,orwewouldhavebeenscrewed,youknow,wewouldhave 
hadnothing.” 

“Ithinkalotofit'sexperimental...becauseyou'vegotsomething 
new...there'ssomuchblamegoingaroundwheninfactpeople 
[were]justdoingthebesttheycouldwiththeknowledgetheyhad.” 

“Ithinkitwasoverkillanddevastatingandhadsuchanegativeimpact 
ontheneighborhoodthatwemoved.” 

“Ithinkthey[contractors]werejusttryingtomakemoney,atthetime. 
Andtheywerejustcuttingdowntreesfornoreason.” 

Lookingback,whatdoyouthinkaboutthetreeremovalpolicy? 



Experience with DCR Planting 

46.2%reportedpositive 
DCRplanting 
experience 

26.9%reportedneutral 
plantingexperience 

17.3%reported 
negativeDCRplanting 
experience 

9.6%notpresent 
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“Oh,theyweretheywereveryfriendly,veryknowledgeable.Andthey 
explained,theygavemethechoiceoftreesthatIcouldhave.” 

“Whenthatprogramcamethroughtoreforest,thatwasvery 
welcomed,veryembraced,youknow,theycamethroughandthey 
offeredtoplant.And...itfeltlikesomeonecaredaboutourlittle 
neighborhoodhere.” 

“Theydidwhattheysaidtheyweregoingtodo.Theygaveus 
instructions...Theywereclean.Theydidn'tleaveamessoranything. 
So,everythingwasdonewell.” 

“Itwasfine.Theyjustcameanddidit.Alotofpeoplecameintoplant 
onetree.” 

“...therewasreallynocommunicationatall.” 

CouldyoutellusaboutyourexperiencewiththeDCRandthere-plantingprocess? 



Neighborhood Recovery 
DoesyourneighborhoodfeelsimilartobeforetheLonghornedBeetleoutbreak? 
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40.4%sayyes,the 
neighborhoodhas 
recovered 

38.5%sayno,the 
neighborhoodhas 
notrecovered 

21.1%notpresent 
ornoanswer 

“It’sthesame,thetreesarecomingback.” 

"Asthosetreesarematuring,it'sstartingtogetbacktothatoldlook." 

“Ithasn'tfullyrecoveredfromthat...Istillhavememoriesofthe 
NorwegianMaplescreatingthisgreencanopy,youknow,overthe 
street,youcould...walkthroughatunnelofgreen...It'sstillalittlebit 
barecomparedtomymemoryofitasakidgrowingupinthis 
neighborhood.” 

“No,no,definitelynot.LikeIsaid,thecanopythatwehadwithallthe 
treeswas,Imean,somethingoutofaRobertFrostpoemorsomething 
outofstorybook.Yeah.It'llneverbethesame.” 
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Neighborhood Recovery 

Greendale 

Great Brook 
Valley Area 

North Lincoln 
Street 

Burncoat 

OverallResidentsimpressionsoftree 
recoveryvarydramaticallystreetbystreet 
andpropertybyproperty. 

40.4%Residentswhosaidthe 
neighborhoodhadrecoveredaretowards 
thenorthofthestudyarea/sub-urbanareas 

38.5%Residentswhosaidthe 
neighborhoodhadnotrecoveredare 
concentratedinareaswiththemosttreeloss 

Tree canopy loss 



Tree Stewardship 

"Iusedtodothemaintenance,likelandscaping,foratwofamily 
property.ButnowI’vehadsomebodycome...” 

“Theyhadsomewateringbagsthatwefaithfullymaintained.Oncethose 
camedown,thenweletnaturerunitscourseforthemostpart.” 

51 

Whomaintainsthetreesonyourproperty,ifanyone? 
Whoisstewardingtrees 



Stewardship Activities 
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- Manyintervieweesdiligentlywatered 
theirtreesthefirstfewyears,and 
graduallystoppedastheysaidtheirtree 
“took.” 

- Pruningismorefrequentasthetree 
growsandslowlyencroachesnear 
property,driveway,powerlines, 
neighbors’yards,etc. 

- Mixedviewsaboutwhethermulchingis 
goodforthetreeornot. 

- Manyintervieweestoldusthey“justdid 
whatthey[theDCR]toldustodo.” 

Whatarethewaysyourtreesaretakencareof?(prompts:watering,pruning,mulching) 



The Difference Initial Watering Makes 

53 

- Treeswateredininitial1-2yearsofplanting 
havemuchhighersurvivorship 

- Wateringmorematuretreesdoesnot 
correlatewithhigheraveragesurvivorship 

“Yup,abouttwiceaday.Onceinthemorning 
andoncetheevening,thatwasit.That’s 
whattheytoldmetodo.[Now,]Ijustprune, 
that’sitIdon’t[do]anywatering.Iletmother 
naturedothat,that’sall.” 

Howhasthemaintenanceofyourtreeschangedoverthelast10years? 



Past Experience and Stewardship 

- Changeinhomeownershipisassociatedwithtreeremovalandloweraverage 
survivorship 

- Peoplewithmixedorneutralopinionshadthehighestaveragesurvivorship 

- Onaverage,peoplewithapositiveexperiencewiththeDCRhadmoretrees 
ontheirpropertyandhighsurvivorship 
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Common Barriers to Tree Stewardship 
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“Rakingtheleaveswas 
oftenachallenge” 

“I'mdisablednow, 
unfortunately.Andthe 
maintenanceisharder” 

"Wefeltlikethetreemight 
hitus" 

“Idon'tcare.Youknow, 
so,solikeIsaid,alabor 
oflove” 

“Definitelymoney.Itcosts 
moneytodoit” 

Whatdifficultieshaveyouencounteredcaringforyourtree(s)? 



Summary of Interview Analysis 
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Majortakeaways 

- Residentsvalueshade,beauty/aesthetics,wildlife,andprivacybut 
facechallengessuchasleaves/cleanup,hazards,effectsofwildlife 

- Residentsfindcapacitytobeamajorbarriertotreecare 

- Intervieweesinthenorth/suburbansectionsofthestudyareawere 
morelikelytosaytheirneighborhoodhadrecovered 

- Residentswhobelievethattheirneighborhoodhadnotrecovered 
tendtoliveinareasthatexperiencedheavytreelossfromLB 

- Stewardship: 

- Residentswhotendedtowatertheirtreesmoreintheinitial 
stageshadhigheraveragetreesurvivorship 

- Loweraveragetreesurvivorshipassociatedwith 

- Newhomeownership 

- NegativeopinionsofDCR KseniaandCalebconductinganinterview 

AmrithaandKseniaconductingan 
interviewonresident’slawn 
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Tree Planting Outcomes and Conclusions 

Outcomes 

Whataretheimpactsoftree 
plantingonecosystemservicesand 
temperature? 

Conclusions 

1. LessonsfromOurStudy 
2. RecommendationsforTreePlanting 
3. FutureResearch 

HEROfellows,KseniaandTanner,assessingcrabapple(Maluscoronaria) 



Ecosystem Services 
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In2023,privatetreesinour 
samplecontributedover$7,206 
worthofecosystemservices.This 
isanincreaseof689%fromthe 
baselinesurvey 

Annualenergysavingsalone 
accountedfor$4,012ofthis 
value 

Otherfactorsincludethe 
sequestrationof4.6tonsof 
carbonannually,theremovalof 
238poundsofpollutionfrom 
theairannually,andthe 
productionof12.2poundsof 
oxygeneveryyear 

Species ranked by 
2023 Mean Value 

Baseline 
Mean Value 

2023 Mean 
Value 

Tulip $1.22 $18.12 

Pin Oak $1.85 $14.14 

Zelkova $0.80 $13.16 

Linden $0.83 $12.56 

Littleleaf Linden $0.71 $11.98 

Bottom 5 Species ————— —————— 

Balsam Fir $0.17 $0.91 

Serviceberry $0.76 $0.83 

Kousa Dogwood $0.27 $0.77 

Dogwood $0.21 $0.76 

Fringetree $0.23 $0.47 

Tuliptree(Liriodendrontulipifera) 
inabackyard Funfact:4.6tonsofcarbonannuallyisequivalentto 

approximately3.5Olympic-sizedswimmingpools 

Analysiscompletedusingi-TreeEcov6 

Species ranked by 
2023 Mean Value

Baseline 
Mean Value

2023 Mean 
Value

Tulip $1.22 $18.12

Pin Oak 1.85 $14.14

Zelkova $0.80 $13.16

Linden 0.83 $12.56

Littleleaf Linden $0.71 $11.98

Honeylocust $3.23 $11.23

Red Oak $0.48 $10.65

Sweetgum $0.56 $8.46

Swamp White Oak 0.47 $7.63

Dawn Redwood $0.80 $6.54

Bottom 5 Species ... ...

Balsam Fir 0.17 $0.91

Serviceberry 0.76 $0.83

Kousa Dogwood 0.27 $0.77

Dogwood 0.21 $0.76

Fringetree 0.23 $0.47



Tree Planting Impact on Surface Temperature 
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Residentialareaswithlotsofremovalsgetsharplywarmer 
from2007-2009,slowlycoolfollowingreplanting 

Warmer 

Cooler 

PreLB PostLB Current 

6 

5 

4 

3 

2 

1 



Satellite Images of Selected Sample Area 3 
7/2007Pre-LB 9/2010-DuringPlanting 6/2022-13yearspostLB 
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Land Surface Temperature (zLST) Difference 

Warmer 

Cooler 

Between2007-2009 Between2009-2022 

DCR Private 
Trees 

WTI Street 
Trees 



Lessons from Our Study 
- Linden,littleleaflinden,andhoneylocusthavethehighest 

survivorshipsofprivateshadetrees 

- Japanesetreelilacandsnowgoosecherryhavethehighest 
survivorshipsofprivateornamentaltrees 

- Troublingresultswereseenwithgingkosurvivorship 

- Streettreeshavehighersurvivorshipthanprivatetrees 

- 66.9%privatetreesurvivorship,10.2%lessthanbaseline 

- 88.6%streettreesurvivorship,9.9%lessthanbaseline 

- Residentsperceivedthatthelargestbenefitfromtreeswasshade, 
despiteshadetreeshavinglowersurvivorshipthanevergreenand 
ornamentaltrees 

- Shadetreesprovidethemostecosystemservicesas 
quantifiedbyiTree 

- Residentswantshadetrees,butnotontheirproperty 61 KseniameasurestheDBHofaPinOak 
(QuercusPalustris) 



Recommendations for Tree Planting 
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TreeSpeciesSelection 
- Shadeandornamental(seelist) 

SiteSelection 
- Frontyardsofsinglefamilyhomes/duplexes 

havehighestsurvivorshipandvigor 
- Extracoordinationandstewardshipneededin 

multi-familyresidenceproperties 
Communication 
- Enhancedandsustainedcommunicationwith 

residentsisrequiredtoensuretreesurvivorship 
- Treeretentioncontractrequiredwhenplanting 

atreeinprivateyard 
LongTermMonitoring 
- Ongoinghealthassessmentscanpromote 

intervention 
Coordinatedwatering 
- PrivateandStreettrees 

KseniaandTannermeasureatulip 
(Liriodendrontulipifera) 

Shade Species 

Littleleaf linden 

Tulip 

Pin oak 

Honeylocust 

Red oak 

Ornamental Species 

Snow goose cherry 

Japanese tree lilac 

Dogwood 

Dawn redwood 



Future Research 
- ExpandanalysistofullLBregulationzone 

- Howcanthelikelihoodoffutureremovalsofhealthy 
treesbereduced? 

- Howdoprivatetreesurvivorshipfactorschangeinthe 
shortandmediumterm? 

- Optimizingconfigurationanddensityoftreespeciesto 
maximizeenvironmentalsystemservicesand 
residentialhappiness 

- Whatistheimpactofshiftsinhomeownershipontree 
survivalratesandoverallhealth? 

63 AviewofGranvilleAvein2023 
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Questions
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Questions? 
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Change in Tree Crown Width 
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Species Width in 
2023 (ft) 

Change in 
Width (ft) 

Red Oak 29.6 14.8 

Honeylocust 32.0 13.4 

Littleleaf Linden 22.8 11.9 

Pin Oak 25.6 10.0 

White Oak 21.0 10.0 

Callery Pear 24.8 9.3 

Swamp White Oak 21.7 9.3 

Tulip Poplar 22.0 9.2 

Sweetgum 20.6 9.1 

38ftwidthHoneylocust(Gleditsiatriacanthos) 
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	Change in Tree Crown Width 
	38ftwidthHoneylocust(Gleditsiatriacanthos) 
	Species 
	Species 
	Species 

	Width in 2023 (ft) 
	Width in 2023 (ft) 

	Change in Width (ft) 
	Change in Width (ft) 

	Red Oak 
	29.6 
	14.8 
	Honeylocust 
	32.0 
	13.4 
	Littleleaf Linden 
	22.8 
	11.9 
	Pin Oak 
	25.6 
	10.0 
	White Oak 
	21.0 
	10.0 
	Callery Pear 
	24.8 
	9.3 
	Swamp White Oak 
	21.7 
	9.3 
	Tulip Poplar 
	22.0 
	9.2 
	Sweetgum 
	20.6 
	9.1 



