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# # 6070310721 : MAJOR SURVEY ENGINEERING
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saman
Warin Chupkhunthod : Risk Assessment of urban trees using a terrestrial
laser scanning technology. Advisor: Ph.D. CHAICHOKE VAIPHASA Co-advisor:
Asst. Prof. Ph.D. Ponthep Meunpong

Trees in urban areas are essential to the sustenance of the people. The
urban tree provides climate controls, shades, heat reduction and pollution
reduction. However, when these  trees deteriorate, they can  accidentally
cause damages to lives and properties of the city dwellers. It is therefore necessary
to assess the risks of urban trees to prevent the accident. This has to be
done by professional Tree Risk Assessor. As the number of qualified Tree Risk
Assessor in Bangkok is inadequate, it is necessary to find supports from modern
technologies. This research demonstrates the capability of modern terrestrial laser
scanners (TLS) for assessing the risks. The measurements from
the TLS instrument was statistically comparable to the results from a professional
Tree Risk Assessor with an R? of 0.818 and an RMSE of 0.353. Since the number of
samples is rather small, it is recommended that the number of samples and tree

species should be increased in future studies to confirm the outcome of this

study.
Field of Study:  Survey Engineering Student's Signature .......ceccveveviveveecen.
Academic Year: 2020 AdVisor's Signature ... eveiee e

Co-advisor's Signature .......ceeeeeeeen.
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§715199 2.1 wuunasunsUssdun1Eesvo9ulsl seay 1 Limited Visual Assessment

2849 ISA

Tree Risk Assessment May 10, 2013
Level 1: Example Field Form
Tree Risk Assessment Note: Use of this form does NOT imply ISA TRAQ Credentials
Level I Limited Visual Assessment (see ANSI A300 Standard, and/or ISA BMP)
Client, Manager, or Owner: Arborist: CA#: Date:
Mapld Species (Common DBH Height Recommendations  Comments Species Code
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Recommendations:
Inspect Assess Mitigate
11: Inspection - Routine (Annual) A2: Risk - Level Il PR: Prune
12: Inspection - Routine (Multi-year) A3: Risk - Level Ill PC: Prune - Critical
IS: Inspection - Storm Event (Also implies annual) RE: Remove
OT: Other Inspection or Opinion Needed RC: Remove - Critical
Urban Forestry South
Athens, Georgia Page: 1 of 2
Tree Risk Assessment May 10, 2013
Level 1: Example Field Form
Tree Risk Assessment: Specification and Scope of Work
Level | Limited Visual Assessment (see ANSI A300 Standard, and/or ISA BMP)
Specification:
Client, Manager, or Owner: Arborist: Certified Arborist #:
Scope of Work: Complete all that apply
Geographic Type of Report: (written) or (oral)
Species Client Discussion Date:
Size Class: Timeline: (Assess) (Report)
General Target Zones (Human occupancy levels)
Major Defects and Tree Conditions (From ISA BMP Page 11 and edited for local use)
Root collar/Root plate - loss of support
Decay (root, trunk, structural limbs)
Cracks (trunk, structural limbs, branches >2")
Codominant stems (and/or Included bark)
Dead parts
Broken and/or hanging branches
Unusual tree architecture (lean, taper, limb/branch distribution, cultural)
Site and Envrionmental Conditions to Consider (Edited for local use) Residual Risk
Construction activity Infrastructure conflicts Report on residual risk
Flooding Storm events following mitigation
References:
ANSI A300 (Part 9)-2011 Tree Risk Assessment; a. Tree Structure Assessment
Tree Care Industry Association, Inc.
Best Management Practices: Tree Risk Assessment (2011), Smiley, E.T., and N. Matheny, S. Lilly
International Society of Arboriculture, Champaign, IL
Tree Risk Assessment: Manual (2013), Dunster, J., Smiley, E.T., Matheny N., Lilly, S.
International Society of Arboriculture, Champaign, IL
Urban Forestry South
Athens, Georgia Page: 2 of 2



§I5N0 2.2 wuunasunIsUssdunuEesweiulal seau 2 Basic Tree Risk Assessment
Y ISA

IS ~ Basic Tree Risk Assessment Form

Client Date Time -

Address /Tree Location Tree No. Sheet _____of _____
Tree Species DBH Height Crown Spread Dia.

Assessor(s) Time Frame Tools

Target Assessment

)
2 -

o - 3 x
o | Z| 5 | occupancy | 2E]5_
= . Tl 2] 2| - BE|ES
& Target Description £|£| £ 23—_n:c::'n'|=l, E g B
g HHEHESSHIEE
1
2
3
4

Site Factors
History of failures ONo Oves hy OFlat OSlope % Aspect
site changes OMone OGrade change OSite clearing OChanged soil hydrology O Root cuts Describe,
Soil conditions OLimited volume OSaturation Oshallow OCompaction OPavement over roots % Describe
Local climate Prevailing wind direction Common OHigh winds Oice OSnow OHigh rain Describe

Tree Health
Vigor OLow OMedium OHigh Foliage ONo foliage Normal Chlorotic Mecrotic Pests, abiotic

Load Factors
Wind exposure OProtected OPartial OFull OWind funneling Relative crown size O5mall OMedium Olarge
Crown density O5parse OMorm ODense Interior branches OFew OMorm ODense Form OSymmetric OMinor asymmetry O Asymmetric
Witches broom/Vine/Mistletoe/Moss ONo Oves Mass above main defect Oiow OMed O High

Defects and Conditions Affecting the Likelihood of Failure

/ — Crown — \/ — Branches — \

Dead Twigs /Branches O %:overall  Max. dia: Dead/Missing bark 00 Cracks O
. Previous failures J Similar branches present?
Broken branch: N° Max. dia: PE—
roken branches/Hangers O i Sapwood damage/Decay [0 Cankers/Galls/Burls (@ Conks O
Unbalanced O LCR % Lightning damage Heartwood decay [
Pruning history Cavity/Nest hole e Circ. Over-extended branches [
Topped O Reduced 0 Raisedd Thinned O Lion-tailed O Flush Cuts [ Weak attachments [ N°
Response growth:

Main Cencernis): Main Concern(s):
Likelihood of failure:  Imminent 0 Probable O Likelihood of failure: Imminent O Probable O

Possibled  Improbable O / Possible O Improbable O /

—Trunk — \/ — Roots — \
Dead/missing bark O Abnormal bark texturefcolor Collar buried/Not visible ] depth Stem girdling O
Codominant stems O Included bark O CracksO) o
Dead/Missin| Deca Conks/Mushrooms

Sapwood damage/Decay 00 Cankers/Galls/Burls0 Sap coze O 4 0 . v ] o
Lightning damage 00 Heartwood decayd Conks/mushrooms O Ooze Cavity[J____ %ecirc.
Cavity/Nesthole ____ %circ. depth__ Cracks[] Cut/Damaged roots [] distance from trunk
Lean * Corrected? Root plate lifti Soil K
Trunktaper:  Otow OMedium ClHigh ot plate lifting OO il weakness 0
Response growth: Response growth:
Main Concern(s): Main Concern(s):
Likelihood of failure: Imminent O Probable O Likelihood of failure:  'mminent O Probable O

Possible[d  Improbable O Possible OO Improbable O

Page | of 2



{1517 2.3 wuunasunIsUSUIUA G99 Ul 529U 2 Basic Tree Risk Assessment
Y ISA

Risk Assessment
Likelihood .
s
""z g Failure Impact Failure & Impact Part
c H 2 ] Risk
] = 5 = & = IS
AEE islsslal [l [5]2].5]5], 5] ] ==
2 Conditions e |2 | & | Taget |2[2 /3| E| 2 HAEBIEHRHEHE g rom
S | Tree Part of Concern & | & | @ |Protection | E HHE UM EHEEIB HEEH ES
1
2
3
4
Table |. Guide to estimating the likelihood of failure and impact.
Likelihood Likelihood of Impacting Target
of Failure | yery Low Low Medium High
Imminent Unlikely | Somewhat likely Likely Very likely
Probable Unlikely Unlikely Somewhat likely Likely
Possible Unlikely Unlikely Unlikely Somewhat likely
Improbable | Unlikely Unlikely Unilikely Unlikely
Table 2. Guide to estimating level of risk.
Likelihood of Consequences of the Tree Failure
Failure & Impact | Negligible Minor Significant Severe
Very likely Low Moderate High Extreme
Likely Low Moderate High High North
Somewhat likely Low Low Moderate Moderate | e

P -
Unlikely Low Low Low Low / \

Notes, explanations, descriptions: / "|

Mitigation Options RR
RR
RR
RR

Tree Risk Rating Low O Moderate 0 High O Extreme O Work Priority 10 20 30 40

Residual Risk (RR) Low O Moderste 0 High O Extreme O Inspection Interval

Data OFinal O Preliminary — Advanced assessment needed OONo OYes-Type/Reason
Inspection limitations OONone Ovisibility OAccess Ovines CRoot Collar Buried. Describe

Thus datasheet was produced by the iomal Society of Arbariculture (1S4} and is intended for use by Tree Risk Assessment Qualified (TRAQ) arborists - 2012 Page 2 of 2
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2.2 \ARpeAuNUIAIBR INANUAY

\n3eanNuALYDS n1ATLAY Terrestrial laser scanner Topcon GLS-2000 5u
daandniiled 2013 WuinTeslefldiawesi Inannundeulagly LDAR dwiuinsvey
uazaAusiugiunalnnsidsauuduastisiinueaiiu (optical beam deflection) Lile
a$1anm 3 SRnnfiuiringdvane fedandnaesedrsdmiumsnszesiemsauny
aweslutlagiiude phase shift (PS) msldiawesodsrailoauarmsusuranisvesduas
WeLenuBz2971A18Age wag time-off-Flight (ToF) Mslénanilutuglunsinue

| o

Franakazanusuaduiuntenldludegiu Wnelinmsvdesdyaraludsingudaiinms

3

[

avvipunduvasdya amegniufinludunTessu dseunsasudyaalansiuy One return

T

Aaa

way Multi-return e Multi-return 2219 point cloud 830N 3 AATNUAIINAUILUY
110n71 One return Petrie and Toth (2009), Reshetyuk (2009) and Vosselman and
Maas (2011). n15auny TLS @a1sadunindifanununusuganindugaseiuniiissey
100-300 winswazanuutiug lumsinegiindniadimns luagdu s1a1 vuna waztmiin
yoaiATesaLN TLS anasesnssnidaliinnuaziBendiui wazamuisalunsiadfiudy

28719M BLlY 19U FARO Leica Geosystems wagTrimble uonannildsliidoyadne dung &

Y

1%
o [y

= a0 a . Aou vy v
We0 waz @1y @5 point cloud Aala

JUTT 2.1 1A5esauniiaivesnIaiugu
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2 v Y v vy dl' Naal & acna . .
ﬂ’]iLﬂUGU’e];‘JJaGUENGlul?,JmEJLﬂﬁEN TLS 4279015AU 3 18AB smgle—scan multi-scan

wazmulti-single-scan (MSS)

1)3% single-scan Mnssamsssaunuames mafiuAulinsinansvesituiisnegns
uéaffumsaunuuuy Full field of view (194 360 x 310 aaen) doyaildannmsaunuas
gnufuLfu Single scan point cloud 33HdinsdsArnsiiuteyafiirsuazauniigean
anansotaldmely 20 wnit Mnalumsauny 2-10 wiuesl48n 5-10 wilunmsdan
insesanny JyvAemsgnuatiafivsursdiuvesdiuliivu d1du fs uagyiplls! (Xinlian Liang

et al,, 2012; Yao et al., 2011)

'
a o [y o

2) 35 multi-scan Wumeilanuiugiandinsunisyindegedulsl wazdfnenn

q

1
&

ATOUARL LR IE AudugU wuuLe s nAuldgnaunuaInvalenss ag13lsiniuds mult-
scan TdnanlumsiiudeyamaawiuwazanuausalunmsUssinanatoyauntu e sann

T munemsaBanaziimsameideutoya

3) 3 MSS msvaweyvimsgnuatiafiosunsdiuvesdiulivu drdufs uagyulsl
Tu3% single-scan (X. Liang & Hyypp4, 2013) Tdnanlunisiiudayaninauiuua e
AuaNsaluM U szinanadeyasidleSeuiiouiu 3 multi-scan Wesnnlalald
Wmngmsonedaarn saamegiduteya ANNNImMIe¥0IN SIS MSS Aensiuruasyn

Joyana1eyn

U 2.2 WUUd1ae9n1aunuYednIsaunt single-scan (a) multi-scan (b) uaz MSS (c) lng
71 R figsailanauyesnsiusaees * Aoguednarinsitudieen O Aesumiavessiuldl

771901978 198999 T UM SAUALLUUNAIE TLS 19713 SR8 I1ADH IMAUINISaUNY
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2.3 4aNAw33 Scan Master

2aWALIS Scan Master ApganAWIsUTTUIaNATEUY point cloud LuU 3 UAd
indesiledmsuudlumsuszananazdsdoya point cloud In3esaLNUaIES Topcon
GLS-2000 #8391n919UNMAFUNLESY B3 Scan Master 5835UMsud1gadoya N3
pyntoya uazmsvianuazemyateya point cloud ffususanly damiaIesiionany
ognadwiumsamelou Mndudrdmuamuaumagiinnansainnisviding ausauen

[y

ngaINItiadmsumsasiasunluing 1w polylines, mesh, edge Uag plane

n1sdseendeyalldanannfndudu q arursadeeen clouds n3eingluds
WAN WA TURY 9 wenndaduiasuaiudengwalulagiudiuiuuinaiunsageusy
sUMUUT8Y point cloud i Topcon (clr) uag CloudCompare lalagnssinlinsiieuy
AGBIRIBITU
2.4 faNAL23 CloudCompare

CloudCompare AuannaLATUAIRTUIANISLaZIUSBUIEU point cloud LUy 3

2D

A NlaunneaTes TLS CloudCompare @1309an15AU point cloud vwalugjnan 10

¥

AU YENAKITANUNTOAUINTEEETENTIN point cloud @Bagn InUIHINT wazENNTaLEN

a 1

WURD LU S0 A9 N5y

2.5 nsmuuanannainasUszfiuaades

Fmsfianursanldlunmsussfiumudssivanranedsms wazldiiznsme
m‘jmmam%Aﬁqmmsﬁmmﬁwuau W SUSEEIUAMLEBI USENousiY S5 A UTed
Tomavdoanudvesmaifinanudss wasseiuvemansenufionaintuananudes 64
wanlumsuszdiunuideddaesniieUssananisssumudswesnsudils Tsudssunu
2561 (nsuvnlel, 2561) MUszgndldAuLuuNesuNTUTEfiuAMLLEsadulsl ISA i

MNUAAIAMUFLAYTIUAINNTIN 2.4
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#1510 2.4 SeaunuasslngsIu (nsudalsd 2561)

AN VAN LU TANUA T AUVDILONENTDAIUDVBINTINAANILFE
. . NANNUINITRANTEU
SEHU nuazlDun ) 3 L o
(Enudululalemanaziindu)
Extreme - 2 - .
NAVULUUU NG/ JUUSZAN 51 - 99%
(4)
High d \ 4 o X
Hlomasgneuniazinyu 26 - 50%
(3)
Moderate | 4 -
flemanaznnvuuIunand 11-25%
(2)
LOW = a a & &
0 Hlonanaziieduuiu 9 A5 1-10%
1

2.6 NSATUIUAINNUAAIALARDY
2.6.1 AAIINARNALAR DU AidB9RaY (Mean square error: MSE) tua9il4in
1 o a 1 % ¥/ d‘ a dl a t:ll
AMNLugI T dwesvasduliiieUsziiuaudss Tun1sanmsusziliunuidssss ISA

[

52U 2 TgnslunsAIuInmall
n _2 )2
MSE = M (1)

2.6.2 SINvBIANAANALAGEUMGIEBRd (Root Mean square error: RMSE) tJu
Anldinanuiugvesissnuiinnnsnigeerinannoufidaedaie dansly

[

AU I

n —%,)2
RMSE = MSE = |2t %e? 2

n
2.6.3 A1 R-Squared Aeadanildinduuuadinaan snilauausuiuteyauiniies
agn4ls nieddnfuludnanununentiviniu Avdudssdvsuanansindula (Coefficient of

Determination) #38 A1duUsz@nsuanin1sAanduladedou (Coefficient of Multiple

Determination) §msumsiasievinisanaessuuunvia (Multiple Regression)

SSerror = Z(Yl - Y)z (3)



SStotal = E(Yl - }7)2

SSregression = SStotal = SSerror

R 2 _ Ssregressi on
SStotal

14

(4)

(5)

(6)
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uni 3

ad o a =
I9AUUNIIANEN

3.1 WunAnw
PNaINIINTIINgIGY LSUNsE MU s AU BUT1S 9N SHALT DY
£ @ ¢ a o oA = 2
4 By “PNansalunInende” We 26 u1Au WA, 2459 PNNITLUINANAINTLUM )

Na110g1HT e UNITUTUIINYENITERALNTZIRYIAUIaIRINTE USHAUNE1Y Tned

Y

% 4

Auvugsiludydnvalodwmilwagnainsaluni e de e winiissvesguiansal

WnInende 91193 Tuegeg iy MsanItunhdu s duldiUssdunTivendy
Hlofuil o€ 1n51AN oo NFTUINENLA IS LU TUNTNMDTNaDN ABIAY @A TNTLINY
suiulgsgmnansalumingde nags1enuiu i AN desiuiu ¢ du fagui
3.1 BanszosAnsanhinaawszvidnatna iy waznsalgndenszesdles U
sumihveUseruawn duamgRlusiliiunelva) g1 15-20 wns Avuilvunalvg) Feu

ganLN9NI19lAIR TINA1MAT AN YEUARTETU TN NI19ReUTEINM 30 RS

U7 3.1 fuaiuesnsavgn
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3.2 doyanldluauidy

3.2.1 Yszdluanuideavessuldludiadlnansas TLS

1
Y I

TuauAdeiifinsusudiunnudssvesivlsilneldmelulad TLS Wudeyaduaiugs
7 NILUIMAUA NI U TUNTUM A NG 0AALLAY M TIUNUTINA U NOUTEYUIN
$10u 4 Fu mnturimsadrswuusiassiuls 358 Taeld venduad Scan Master wagyin
myUszdiumudvmesdulimeismnsenuuunesunsUssduaudoses 1SA 55U
2 Mnuuudiaesiulsl 3 17 msUsziiuanudewesiullmaaunilaefuszidiuanuides
Yosruliilasumssuseday ISA (SA Qualified Tree Risk Assessor) WA.AT. NI Wdoy

NI NAIVIILTAUINGT AZIUAIEAT UNIINYIASNUATANENS

3.2.2 Yszidluanuidesvesiuliludiodlae iudayan Aauinveauss duaiy

\Ae

mMyUszdiunnudes NUTeyaruaIugs i nszumauwanssUsiunsumaiinae
AAAY NIIUNUTAUAUMTIIVEUTEYNINTM 31U 4 AU JUTelluyinsUsedluauLEes
szaU 2 fenistiuuuresunisuszdiuainudsstes ISA anmsnsiiniudeyanieds

NUFIU waENTUTLTIUAIENITALNARIEANT
3.3 F8n1sad1anuunassduld

msaauuuaewiulifuiugudmiumsussiiudnvazveduldl gnadiedu
Tuguuuu single-tree iunuudransiifiseaBoniimmunglumsldnu wumsdiassaiy
ilousssdaguil 3.2 Tumsadrauvuiassiulsidoyarvgndudinlu point cloud 1yinfiag ¥
IfifleasrauuusnaesiiiiseasBonauysal ausfguidnivglilunsdidulsianysaloging
fuu duldSuouuludes (Lefsky & McHale, 2008; Vonderach et al, 2012) w3081398¢
Indfiuusvzdesaunuamalefiani e wu dulinndugnawnuain 3 v3e 4 funus
59U 9 AU5ULUUNUITEYS Dassot et al. (2012) Schillinget al. (2012) wag Delagrange
et al, (2014) FeornrTodululdldudusaztn wagwinagyinmsiasududedingdn e1nd

9zUURlAeEdUsEaMB AN UT BN e
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U7 3.2 wuudaewiuliuuy single-tree

3.4 maiudayadieiniaaunuawasniaiiuiu

32.4.1 a1 TnS o9awNUERS NMAN LAY tazitd1971999

aunudieg1uiudaya point cloud wuu 384 udayavewiuldaae3s multi-
scan Tuguuuu single-tree Tun1saunudiegns 1 Aaeeg19 deswuaias TLS ag1eiley 3

=) t 4 & o/ a 1 7 { N v 3 1% a 1 £
a01% wazAenal191 9998819ty 3 0 Ingunazanaesunaiudionsdedey 2 0

[

gz 2 101 Wevinnns Register Yayagniiinnauanslugun 3.3

sU7T 3.3 msdan3es TLS wiakiudaya Point cloud
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3.4.2 Jupsumaiudeyamaauiy

ma;mé?qm%"aq TLS LLaza;méngLﬂwé’N%q gﬂﬁ 3.4 MssaAades TLS TneBuainda
Fodmuneiie tcu 01 tcu 02tcu_ 03 waw tcu_ 04 Mgy Mnthussrndesiiiediann
360 94AN Haein Panorama 1w Wide, Resolution 1fu High60deg uay Exposure Ju Auto
AR OK siown AeAnnsauny Tneden Resolution Ny 6.3mm@10m udaden Scan

Mode tlu High Speed gnvineidon Pulse Select 10 First 91ntung OK Wéinm Scan

TREE0404 =)/
Setup Config Data View

J -'—‘ @i _,jﬁ 2 Panorama

— — Resolution Resoution 63mm@iom
Start Scan

Exposure Scan Mode Hoh Speed
e Pulse Select Fest
Target Scan

FUTT 3.4 m3isAATes TLS

mavivfegamaauulagldinies TLS Wiudeya point cloud wuu 3T/ vesy
NUPFNNTTUINALA MU sTun s giinaenaeay NIUanUIHIMMUMT U ST

U 4 AU AIFUT 3.5
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U 4

NANIIANLLUIUIY

4.1 Han1TUTAUANNTEIWR W UIINTIAY TLS

o
av a

Tunuddeillivinnsfudeyaduaugsd nsvumanidonszusiunsumgiinas
AAELAY NTIVGNUTIUAUMTOUTEYLINIM WU 4 FU AB tcu_01tcu_02tcu_03 wae
tcu_04 Mamsifudeyaduaiugilneinesie TLS a$auuudians point cloud wuy 3 i
#elUsunsy Scan Master uazinansfimesdaelusunsu cloudcompare Bwuusiass

point cloud WUy 3 Hflanssaguil 4.1 fs 4.4

U7 4.1 uyue1aen 3 48 vevduaIugs tcu 01



JUT 4.3 uyue1aed 3 6 Ye951U71975 tcu_03

20
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5UTT 4.4 uyud1ed 3 7 veauINg5 teu_04

MsUszluAudesweiuanes TiteyanininTes TLS m131eil 4.1 85 4.4 A191s
msUsziiuanudesiuliflaedeya TUS faust tcu 01 v teu_04 Im&i’m%@uﬂaﬁaaé}’umaaﬁu
1uq3lFM197 4.5 nmsUsziliundssdeyadilinfaainiaTes TLS vitn15inana
du Al DBH (TaftanugennniiuAussain 1.3 was) Anugs uazanunswesousen
aeinselusunsa cloudcompare fagUfl 4.5 79 4.6 #39131991 4.5 DBH fiAnwinfu1.1 0.9
1 Waz0.9 High dAwindu 14.1 13.9 14.4 uay15.5 AIUNINT050UYeR WU 22.5 19.7
21.5 War29.6 AUy M3Uszfiunmdedlaesas tcu 01 Wiy High(3) tcu 02 winfu

Low(1) tcu_03 winfiu Low(1) lkagtcu_04 fiAvinfiu moderate(2)

U7 4.5 m7in DBH veesu99193 Aaelusunsy cloudcompare



.
: Hze.zmse ;

O® 9 |x

Box thickness.

m321102005 &
X 33.21102905

Y 36.37152863

2 8799343

advanced
Contour ~ Slices
QD -

DO0E®Q 0

shift box

x| [3%] =

31/17' 4.7 mvin Heisht Aaelusunsy cloudcompare
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7157971 4.1 Ussidlunauibessiuaiugs tcu_ 01 lngdoya TLS

V. )
ISA Basic Tree Risk Assessment Form
cuv pate_ (A Jaaasr 50 tie

Address/ Tree location Tree no. ‘ Sheet _ | of
Tree species Av] 1?‘ dabh 13,9 Height _|4aedd  Crown spread dia.
PM.

Client

Assessor(s) Tools used_ﬁm.-.‘av [ Time frame
L i ' Target Assessment
. Target zone
.2 e c O =
E E rate 8 A
2 Targot description Target protection iag g:‘:’ gg 1_:3,“, _E é'ﬁ
§ Eg E: }5 3~ frogeant gé §
R P A |F St | £E |2 &
11 aylaum)y + Viay, =, W S VX
2
3
4
Site Factors

b . = ;
History of failures C Sy r1dow’ Topography Fla%lop =~ % Aspect =
Site changes Non: Site dcarlngﬁhanged soil hydrol, Root cuts [& Describe Tv L ™M

Soll conditions Limited vol Saturated O Shallow ] Compacted |2 Pavement over roctsZ] A0 5% Describe == 8o

Prevailing wind direction Common weather Strong windsDl lcell Snowd Heavy rain[]  Describe vs
Ty S ) “Tree Health and Species Profile . : iy
Vigor Lawﬁ Normal O High O Foliage Nene (seasonal) O None (dead)d  Normal ﬁ_% Chlorotic____%  Necrotic____ %
Pests /Blofic 9 e Abiotic fAe v pnt WM 4] Nk
Species failure profile anchesﬁ Trunkﬁ Raots] Describe uwq
z RRATE Load Factors
Wind exposure Protected 0 Partial O Fullf Wind funneling D Relative crown size Smallld) MediumOl laryﬂ
Crown density SparseJ Nbrmay Densed  Interior ?anchos Few NormayfoenseD Vines/Mistletoe/Moss [J 2
Recent or expected cb;ngg in load factors { : — ‘ '
L E R AT Tree Defects and Conditions Affecting the Likelihood of Failure
— Crown and Branches —
Unbalanced wown! LR 60 % Cracks [J = lightning damage O
Dead twigs/branches O 0O Howeni  Maxda_~=— _ Codominan Included bark 0
mﬂffmm"" e Mt - Wezk attachments 1 = Cavy/Nest holeé dire.
R et ) Previous branch failures - Similas branches present 21"
P o s — N 1 Dead/Missing bark 2l Cankers/Gets/Buris [ Sapwood damage/decal
Reduced ] Topped 01 Lion-tailed [1 Conks 1 Heartwaod decay,
Flush cuts g Other Respanse growth =
= Condition (s} of concern
Part Size E Fall Dista E% Part Size Fall Distance
Load on defect NAD Minor O Moderatef& Significant Load on defect NAD Mince 0 ModerateD Significant O

anlihoodoﬂnlure improbable 0 Posblsﬂ Probable 01 imminent O tikelihood of fallure Improbable Possible [ Probable O Imerinent C1 /
= —Trunk — \ — Roots and Root Collar — \

‘—D'eadmnw—— : ——mmwwmwwaﬁ/ " Collarburied/Not vuble)l Depth Stern girdling [
Codominant stems I Included bark [ Cracks O Dead [J Decay O ConksfMushreoms 0
Sapweod damage/decay {Cankers/Ga dsT  Sapoore O Ooze OO Covity O _= %circ.
Lightning damage ] Heartwood de Canks/Mushreoms O Cracks 0 Cut/Damaged roots[J  Distance from trunk o=
Cavity/Nest hole“ % circ.  Dept Poor taper O Root plate lifting O Soil weakness O
Lean$e@ *  Corrected? ~ e i 3 Q0
Response growth - N e RS . S
Condition (s) of concern - \L‘) L 1y "!L_ Condition (s} of 4 4
Part Size _13— Fall Distance M_ Part Size Fall Distance ———
loadondefect  N/ADD Minor O Moderate[] sagmucan;( Load on defect N/¢ Minor O Moderste[d Signlficant 1)

Ku&e“hood of fallure Improbable T Possible O ~Probable [ lmmlnentf/\ Likelihood of failure lmptobabl% Pessible [ Probable O Inmhemy

Page | of2
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Risk Cateéorizéynn
Likelihood
Fallure ifipect Fallure & impact] Consequences
Target {froem Motric 1)
(Target number “Tree part CondRion(s). ® B - % o
wdetn) ‘ e Hlalzlila] (e THREHRHA RS
‘ E z|:13 iz|%|§|%
ARHEBE z E {froo
E.?gﬁssigéaé 21|28 pomn
1= g /i
1
Lty ] 7|l - ‘
X WA uus Siew me 4 18 AR
Matrix . Likelihood matrix.,
Ukefihood |- .= " i o ., Likelthood of Impact: =" .....' -
pifelure |verylow | - tow | . ne@han . High.' o
rhmmh Unlikely | Somewhat likely [ 7. \ikety, .- | - Very likely...
Probable | Unlikely | Unlikely . | Somewhet likely Likely
_ Possible - | Unlikely |7 - Uniikely .- [+ Unilkely " | Somewhat fikely
Improbable | Unlikely | - Unlikely - | " Unlikely.. |7 Unlikely. -
Motrix 2. Risl rating matrix,
.‘u‘l;eil!!‘\oodo.l Consequences of Fallure ,
Fallure & Impact |" Negligible | Minor. | significant | | Sepsb l
VeryRelf - Low | Moderate | - High . | EBtrdme - .
o Lkel Low —JNoderate High Hi ’
Somewhat likely |- Low . . Low o T—hmderate te Narth
Unlikely Low Low Low Low
Notes, explanations, descriptions
/ W
Mitigation options —
1 reoul) Resldual risk
-
2 ALAY) Residual risk §;i
3, Residual risk
4, Residual risk
‘—Ov_feralltrn risk rating tow [  Mederate O ngh[ Extreme O
Overall pSidual risk ~ None D Low D Moderate O High D’ Extreme O] Recommended inspection interval 3 "
Datz ZlFinal DPreliminary Ad d assessment needed CINo ClYes-Type/Reason . Hatrd

Inspection limitations CNone OVisibility CAccess DVines CRoot collar buried Describe
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Noe.l.

T ISH_ Basic Tree Risk Asseiiment Formﬂm I s3

Address/ Tree location W Tree no. 4. Sheet & of Qv
Tree species Yy 8 doh_a%- 8 Height J&_M Crown spread dla. 29. %9
Assassor(s) \ Wi ] Tools used Time frame
s ” iy AVlemr  Target Assessment ;
3 e Occupancy
g Target description Target peotection gﬁ ég g% ,_“u":, : EE §g
} Eg }—c Ea ‘!:lnm-n gg i
2 B d-comume | S | 3
1 Outldu ¥y  GLuwuue V4 VIV 3 IX
2 R
3
q
! Site Factors
History of fail 7 Topography FlgsZl Slopel] % Aspecte==_

Sita changes None Dl Grate changeJ Sito dearing D Changed sof ydrologg@ foot s Tl Dascrive ME. w0
Soil cdnditions Limited valumedf Saturated 01 Shallow ] Compacted Ol hmmwmotsf 0 % peccrive e B =

Prevailing wind dlracﬂonq_ Common weather Strang winds 0l 1ce T Snow(] Heavyraln 0 Describe (o]
RS S L Tree Health and Species Profile . RISy

Vigor LewD Norma Hgh O %olau None (sessonal]C]  MNone Id D Normel _4@% Chlorotic____ % Necroﬁ: jommn, !
Pests /Biotic
Specles falure profie annchu){ rnnk‘t:l RootsD] Describe

Load Fmors
Wind cwosure Protected O Partial O Fully-WInd funneling 0 Relative crown size Small) gedium Large 0

Crown density Sparse[] Normal@ Dense  Interfor bvehs Fewl] Nomaﬂ Dersed  Vines/Mistiotoe/Moss O
Recent or expected change in factors

g e A Tree Defects and COndlﬂons Affecting the Likelinood of Fallure
n/ — Crown and Branches —

Unbalanced crow LR ‘Q % Cracks O - Ughtnlng damage O
qu twigs/branches 5% overall Max, dh._‘__‘” mnw nduded bark O
Grolntiangers  © Number _ = __ Wezk sttachments (1 9 Cavky/Nest hole 2% irc.
Dverestended branches O - TR

history ) Previous branch failures O . Similar present O
Crown cleaned O Thlnned/ Ratsed o ebukd aftas 0" 3o -da ¢ v
Roduced o Topped ‘0 Liontailed O Contks O Heartwood decay [ -
Flush cuts a Other Rasponse growth
—_‘.,_Wm— Condition (s of concern

Cwe

PartSlee  ________________  FallDistance — PartSlee — Fall Distance
load ondefect AL winor J Moderate [ Significant [0 Lsadondefoct WAL Minor T ModersteCl Sgnificaet O

Ukelihood of failure. imgrobable() Posibieff Probtie 0 immicert [ Ukeihocd of fallure improbabiaT Possible[] frobale O imeivent O/

( —Trunk — / — Roots and Root Collar — \

T DM TR O Al TR T YT GG " Cotarburied/Not visble 9/ Depth b Stem girdling 0
Codominant stems Included bark O Crads O Dead O Decay 0 Conks/Mushrooms O
Sapwoad damagey/! 0O Cankors/Galls/Burls T Sspooze O Ooe O Cavity O 3% cire.

Ughtning damage ) Heartwood decayD]  Conks/Mushrooms O Cracks [0 Cut/Damagedroots [ Distance from trunk
Cavity/Nesthole = S%drc.  Depth ™ Poor taper O

_— Root plate lifting O Soll weakness O
lesn*=_* Corected? . - S v
Respense growth — 2 - == ditic N N
Condition{s) of concemn a__cﬂ_m% — 4 of caicim . —
Part Size Fall Dj PartSize " Fall Distance
adondefet  NAD Minae 00, Moderstegtl St | Loadondafect  mjad Minor 0 ModerateD) Sgnificangf@
\  Uikelihood of feilure Imprabatie 0] ~Probable 0 |mmjclmmuum~ Improbable 2 Possible ] frobabie |mmc1/
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Risk Categorization
Ulelihood
Falture Impact M(::: ;ﬂ?ﬂ Su——
fmv:'rm Troe part c:;";}?‘ﬁ' 2 F - u Risk
g {i%gi 5 f§,§§.§ rating
T Elz - = ol T (frare
HHHHERHEHHHEHHEH K=
USRS 5
s AN b, 2, 4 i s 3
0w tdush | e w1 v
> u)tﬂ‘l'ﬂ
Wuiuy | Pew - |-
Matrix . Likelinood matrix. _
Ukalihood | - .- . Ukallhood of impact, - <
(OfFFailure [verylow ] low @n ST Hgh e R
Imminent | Unlikely | Somewhat iikely | .- o L Nary lkedy. -
Proable | Unlikely | Unlikaly colatlkely| - Ukaly “}"
# ssiB) - | Unlikely |- Unlikely - |+ Loy - Somewhat likely o
imdretfablo | Unilkely | — Uniiely - | Undkely. | Unllkely. - L‘FL
Matrix 2. Risk rating matrix, ,,/'
Ukefthood of | =" Condequences of Failure - %
Failure & mpact “Negliglbla | Minor- | Signficnt | ovet: N N\
"o X s £ w " \ / . l
Vry likaly Low Moderate High: . Toma -
o Lkaly Low Medorate High High
Somewhat liksl Low _low . | Moderste | rgaderate . Neeth
: W{hﬂf VAR Low Low Low
Notes, explanations, descriptions
Mitigation options ‘ P
L LANCAN Residual risk “*Ju\q
z Resldual risk
3. Residual risk
a, Residual risk
Overall trae risk rating Lov[ Moderate O High DD Extreme [
Overall residual risk ~ Nore O tow Dl Modmleﬁ HghO Eermmeld  Recommended inspection Interval 6 M
Data Dﬁal OPraliminary Advanced assassment needed CNo OYes-Type/Reason -

Inspection limitations ONone OVisibility Occess CVines DiRoot coliar burled Describa
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AL

- ISA Izisuc Tree Risk Asseiin&e tmlflogr’nTIme . 13

Address [ Tree location an Tree no. Y sheet _3_ of __4
Tree species Wrid dbh lﬁ_é Height I‘\&\ Crown spread dla. 30, &)
Assessors) " i) | Teols used Time frame
£ R Target Assessment
- Target 2one 3
H MERE “we |2k |5,
2 Tacget descelption Tpeprotection | S8 B4 § il | gy
=
f~ IR
3 s S e E|m
1 O% 1ALINT 4 uyg ua i v vivrl Q2 171
2
3
4
. ey e Site Factors : :
History of failures i - Topography Ryl Siopel] __ == % Aspect_—
Site changes None D Grade chai ]sne clearingD Changed soil hyg: Root cuts O Describe Ma vy 4 ond
Soil conditions Limited volumcg" tursted [] Shallow O Compacteddl Pavement aver roots (1 G D 3% Describo ™ & == o
Prevalling wind direction Common weather Strong winds [ 1ce 0 Snew () Heavy rain[]  Describa &
g L e RN N ' Tree Health and Specios Profile .~ ° s o
Vigor low T Noernal ﬂ HighO Follage None (seasanal} 0 None (dead)0  Normal “_x Chlorotic____ %  Necrotie %
Pests /Biotic - Abictic WAy W3] ¢ auss ~-n -
Species failure profile amndm){rmm)z RootsCl Describe A0
i e Lo Pty
Wind exposure Protected ] Partial 0 Fuly{\\nnd funneling D = Ralative crown size Small0 Medium O Lergget? *
Crown dansity Spavseq’ Normald DenseD)  Interior branches NormalCl Densed  Vines/Mistietoa/Moss O ?
Recent or expected change in foad factors *Vo, &) %on  Jyuaudnpa 4
eI AT Tree Defects and Conditions Affacting the Likelihood of Fallure
’ — Crown and Branches — 5 O\
Unbaanced crown LCR 3 % Cracks O Lightaing damage O
Dezd twigs/branchies O Woverall  Max.ds, Codominant O - cuded bark O
e ”“’"": b Maxds. Weskattachments 0 e CovityNesthole ™ fcire.
xl:h ’ Previous branch failures 3 ==~ Smitar beanches prosent O
Croim ceaned Thinned j& Raked @ Cem/MusingbrkD] Contany/Gul/Burs ) Sspwood camage/decay O
Reduced (=} Topped O Lon-talled O Conks 1 Heartwoed decay O -
Flush cuts [w) Other g Response growth
o " Candition{s] of concern
- [
Part Size . Fall Di Part Slze Fall Distance
Load on defect N/Rﬁ or O _AModerate ] Significarn O Load on defect NAD Minee O Mederstel] Sigrificant 0
Qcﬂhood of fallure Improby Pozsible ' Proteble O imminent O Uellhood of failure Improbablel) Aosstie D Prasable 0 mminent O
- —Trunk — N ~— Roots and Root Collar — x
"~ Dagd/Missingtark T Atar il b weeore/aiar O Callarbured/Notviskle D Depth Stem girding O
Cacominant stems O Included bark O Cracks [0 Dead O Decay [ Canks/Mushreoms O
Sapwead damage/decay O Cankers/Galls/Burs [0 Sap oaze O Cox O Cavity D) % clire.
Lightning damage]  Heartwood decay[d  Conks/Mushrooms [J CracksO  Cut/Damagedraotsi]  Distance from trunk
~ - —
Cavity/Nast hole _o—_ "?"" Depth_ = Foortaper O Root plate #fting I Soil weakness O
tean.= " Corrected = ————— Response growth tosc
Response growth - A ) S| p I") o
Conditian (s} of concem .. = - o -
Part Size — Fall Distance e PortSize e e Fall Distance
losdoncafet AT v O Moderste® Sgtiant | losdondefe  WaD Mince [ Moderatp@f Significant 1

\Lsoad of ol smprbaio 3 Pssie 0 -Putatis O vt GJQWMM ol possbleD) Probatie O umy
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Likelthood
Failure Impact F-::r': :; I;;:ml Consaquences

by of conzerm z P o ‘5 .
or déscription) -g-gzu}_ 5 é E§ Eg’m
il T (frar
. gg E;gzi:‘xgg ‘§§nm”
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Matrix . Likelbood matrix.

Uikelihood |*

‘ = an” Likelihoad L4
of Failura Nerylow [ low m | High
Imminant | Unlikedy |Somewhat likaly | .= Uiy .- | - Very likely .

Probable’ | Unlikely Unlikely Somcwthmtelv  Likely

* pofsible /| Unlikely |- Unlikaly: . |"" Latiiab " | Samawhat likely
Imprteslo | Unitkely | Unlikoly [ Unikely. | Unlikely.

Matrix 2. Risk rating matrix.

“Ukelihood of | 7" Consaquences of Failure

Fallure & Impact | Negligible | Whinor. | Significant Sovera

 Very likely - Low | Moderate | High- | Extreme £
o Likely . Low WModerate High High
Somewkat likely Low _low . | Moderste | Moderate Notth
Unllw low | low Low Low

Notes, explanations, descriptions
Mitigation options Q ] ‘ a
1. a0 VC d!!‘l ik ; . ) Resldual risk i’ 0:\"
2 Residual risk Y% aaa%
EN Resldual risk
Overall trae risk rating Lw/ Moderate O _Migh O Extreme O é
Overallresidual risk  NoneD  LowDl Moderstel HighD ExtemeD]  Recommended inspection interval ()
Data Ofinal DPreliminary Advanced assessment needed [N DOYes-Type/feason -
Inspection limitations ?6’:". OVisibiity OAccess DVines CRoot collar buried Describe ”
“Thie detesireet was peedeced by the bn I Secirty of Athoekultese (154) — 2817
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&4
ISA Basic Tree Risk Assessment Form v

Client Date Time_‘,_’ig___
Address/ Tree location oV Tree ne. K Sheet of

Tree species “rhy - dbh_§%+S Height \S.4 l Crown spread dia. )0, 60

Assassor(s) D, ' Tools used Tima frame
< Target Assassment

Occupancy
rate
1-nre
2-acasional

3~ freqiem
A~ ceagat

>

Target description Taeget protection

W m-l'
-L5XHE.
Practical to
\ane target?
Restriction
% practical?

QU LAy M ¥ v Liubs

]
<
1SN
S
N

& | w | s | e | Target number
N
Targot within
drip line

x Site Factors

Histary of fallures i Topography Fighl SiopeCl __ = % Aspect™ _

Site changes NanoC] Grade change [ Site clearing Tl Changed soll hydelogyD) Root cuts D Describe avv x

Sail conditions Limited volumel Saturated 0 Shallow] Compactedf Pavement aver raots [ 20 5% Describe

Prevailing wind direction Common weather Strong winds[J Ice0 SnowD) Meavy raln ] Deseribe Q

A 33 T, AR ] Tree Health and Species Profile - B . O S

Vigor low ) Normal@{ HighDl  Folisge None [seasonsl)d  None (dead)C] Noma{ @0 % Crlorotic %  Necrotic

Pasts /Blotic 5 %; = = Ablotic

Species failure profile Branches 27 Trunk ts0 Describe___

Spe fle Branches g Trunk G RoosD) Descrbe. =

Wind exposure Protected 0 partisl O Full{wmd funnefing D Relative crown size SmallO Medium 3 urﬂ

Crown density Sparsed Norrnﬁ Dense Imerlorbm.z!__tes FewD Normyd Densel)  Vines/Mistietoa/Moss O -—

Recent or expected change in load factors
o o Tree Defects and Conditions Affecting the Likelihood of Failure

~ Crown and Branches — \
Unbalanced crown O wcn bl % < Cracks O & Lighting damage [
Doad twigs/branches O ¥owsll  Mucds, G ON= D — mckided bk O
Broken/Hangurs Number = Max dla, = -— ‘

e re— —_— Wesk atta o - ;
D ded beanches O chmenes 0 Y Cavity/Nesthole ™ % dire

PRl Previous branch failures (3 . Smiarbrenches prosent O

ot e 01 Thinned 00 Rakiad o Dexd/Missing baek T Cankers/Galls/Burs £ Sapuoodr:rmldecwn

Reduced =} Topped [ Uon-talled O Conks O Heartwocd decay O -

Flush cuts w] Other Response growth
PITY T - A Condition(s) of caneern

Partsize VB QW Fall Distanco . e_S ag Part Size Fall Dist

leadondafect  NAD winor A ModermeD) Sgnbicart D loadondelet N Minoe O Modorate0 Sigrificant 01
\ Likelihood of fallure Improbatie Padbhrmb‘e O imerinent O Ukalihood of Esiure Improbablel] Possiie O Frozable O imminert O

“-ﬂ

%

—Trunk — \ — Roots and Root Collar — \
- T Aunofmal Ber texturefeoit 0 | Collar bared/Not visle [ Depth_ e= Stem girding O
Codominant stems O Incluged bark 0 Cracks [ Dead O Decay 0 Conks/Mushreoms O

+ Sapwood damage/decay O Cankers/G sC1 Sspooce O Ooze O

Cavity D ___%cire,
lightring damage ] Heartwood decay @ Conks/Mushroams [ Cracks 3 Cut/Damaged roots 0]

Distarce from trunk
Cuity/Nesthole § @ xcre.  Degth |, kY W PoortaperD | g e Soil weakness O
lean "_"‘. CDYI&dEd? ‘\ e e g, ..._._Mmu‘fmmh L3
Aesponse growth 2 s
Condition(s) ofconcern . VT3 ¥ Loat R ko = >
Part Size &6 _Cwa Fall Distance . \B_ WA, _ Part Size & Fall Distance

Load on defict NAD Mirer O Modente[] smﬁmn)d Load on defect wng, Mince O ModersteD Significant [
lenhmduffallum Imorobable [ Possble O ~A-ubaunﬂ Imminent D/g Ukelihood of fallure lmpmd)ﬂ' Pessible ] Prebable O lmhmty
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Risk Categorization
B Likolfood
Failure & Impact] Consequences
Failure Impact
Target Condtionts. Qo M 1)
{Target number Troa gt of concem 3 > £ Risk
“ose— {fg?ﬁ £ *f,si.g rating
= E r E (fraes
HHHHEBHEHHEEHEH
v v/ % Low
ey | A I \%
\&’ Cﬂhn
i = - L .
(i/ oy Qﬂ } V Vi Mo
Butcwinm | Sy }\-b u
Matrix |, Likethood matrix. ——
. ]
Ukelihaod | ..o Likelibood of Impact , « . .. { 1
of Failure | Very 1ow | Low Mogiop | ' High
Imminent | Unlikaly | Somewhat ooty | 2. Likdly]— | Vary likaly..-
Prabable. | -Unit&ly |~ unlikely | Somewrt lkely Likaly .
 Possible - |, i lollalymdeiicidblly - | Somewhiat likaly
improbable | Unlikaly | Unlikely " Unlikeli |7 Unlikely. .-
Mmzmmmmm
Ulihood of 0 Consaquences of Feilure
Fallure & Imact [“Neghgible | Minor | Signficant | Seyere:
Verylkely | low__ | Moderate | - High. Extloma <
o Likely Low Moderate | High H
Somewhat likgly ‘ s te North
" Unlikely - Low Low Low Low
Notes, explanations, descriptions
Mitigation options - i’ ' 3 ¥
1 Aol wd Residual risk_® 1Sy ™3
2 M Residual isk __y, I =
3, o) Residual risk _ N o
e Residual risk
Overall tree risk rating Low 0 Modeme/ High O Extreme I
Overalirgsidual risk ~ None [ towD  Moderate O Hgh (A Extreme O Rgcnmmmdcdhspecdon interval .3 ! s
Data nal Opreliminary Advanced assassment needad CINo DlYes. Type/Reason S

Inspection nmlmions ONone DVisibility DAccess OVines DRoot collar buried Deserlbe

This datashest was peeduced by e & | Sectety of Arsorlcaltiure (1543 — 2017 Page 2 0f 2
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Liell a
ISR Basic Tree Risk Assessment Form Co~, i

Client Date Time
Address /Tree location ?J Tree no._ QL Sheet Z[ of 4
Tree specles _wany- doh_{. | WA  height 13 W Crown spread dia. 1AW
Assasson(s) ! P_A\ Tools used Time frame
& ' Target Assessment
= Target 20ne e
E rate s
g Tarpet description Target protoction gé g;::" gg 2!\1.“_ e >§E Eg
B3
i BB R = g |3
1B oMl Puin) & CAWA U L e Viviel 3 (VR
2
3
4
X 7 Site Factors B '
History of fallures ‘;’g "l Topography Raﬂ SlopeD] __ ™= &% Aspect™
Site chenges None [ Grade d\aMtn dearingD Changed m{lhveroou Describe -
Soil conditions Limited volume D Saturated O ShatiowDd Compmew’ Pavernent aver rootsf@” G % Describe 0 4 A
Prevalling wind direction_ A2 ¢ her Strong windsO kee D) Snow D Heavy rainl]  Describe a
577 TN O E AT Tree Health and Specles Profile - ; A e

Vigor low©] Normal f High O Foliage None (seasonal)d  Nene (dead)Td  Nermal m% Chlorotic ____%  Necrotic %
—

Pests/Blotic Ablotic MwM)iny )} aww

Spedies failure profile SranehesP'fmnkF RootsT] Describe wn_

- ‘ nan o 13 ’ " o . . i lmd F l r‘ o

Wind exposure Protected @ Partsi0) FullTl Wind funneling 0l Relstive crown slze Senall D Medmrya( Large ]

Crown density Sparse [ Normaﬂbmseﬂ Interior branches FewD Normalj@"Dense 0 Vines/Mistlstoe/Moss 0 =
Recent or expacted change in Joad factors

: » , Tree Defects and Conditions Affecting the Likelihood of Failure
— Crown and Branches — \
Unbalanced crown O 1z 50 « Crads O Lightning damage CJ
Oead twigs/branches O ~_ Soveral  Maxde ™ Code E i ;"” wAhA Inchuded bark O
Broken/Hangers N:ijber - Max.da, e Weakattach — Candty/Nest hole = * dre.
mmh 2nches Pravious branch fallures O __em Simiar brarches present O
Crown cleaned 2T Thinned &~ Raseg [ Deod/Misinghakl Cankersalefurs ) Sapwuod damege/decay O
Reduced o Topped 0 Liortalled T Conks 0 Heartwood decay O -
Flush cuts Other Respanse growth
_— Condition [s) of concern

Part Size = Fall Di — Part Slze Fall Distance
loadondafoct N/ ber O Moderate[] Sigficant [ loadondefect  NAD Minor O Mederatell Sgrifcant [

Wdhﬁm Improbabl Posstle O Probatfe O imminert O Ukefihocd of fallure Improbable D Possibie I Protaide 11 immineat 01

~—Trunk — N ~ Roots and Root Collar — b
— IS mare Jr Ao R/ lor T |” Collirbiried/Not visble Dl Depth Stom girding
Codominant stem Included hark 01 Cracks O Dead 2 Dacay O Conks/Mushrooms O
Sapwood damage/decay O Cankers/Galls/Burls 0 Sap oze O Oore [ Cavity 0 %% dire,
Lightning dama:f Heartwaod decayf@” . Conks/Mushrooms O Cracks 0] Cut/Damaged root)a’ Distanca from trunk
Cavity/Nestholodl® . Dopth 3 Poor taper O] Root piate Biting 03 Soil weakness O
lean o @ Corrected? - -
= = ——f~Response growth

fownn ot =_—_f Condition s} of ek
Condition (s)r(fnmm 5 n o 5} of concern
Part Size 121 Fall Distance V% ™ Partsize _ &9 EW Fall Distance

Wbadondefet  MAQ  Winor O Mederiglf SO | Loadondeet WD Mot O Mederatgl] Sgrifcant 0
Qheluloodnﬁaﬂuw Improbabie O Pomlbko‘mw:flmm U/\ Lkelihcod of fathure ImprobableC) Possh# Probable [ hlmlnnnlU/
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Risk Categorization
Likelihoad
Consequencas

o Condkion(s) o i Pa:::m 5
WW Tree part progas % . > . .
o derton HEEHEHRE gg_,;eg_%gm
HHHHEHHEHHHEHHEH =
L 4 al i v )

3\ My ‘f' "'%‘-“

o :"n I

Motrlx 1. Likelirood matrix,

Uikelihoed |- - . . Likelihood of Impact . -

offallura [verytow |~ low Mpdium | High 0

Imminent | Unitkely | Somewhat llkaly |- fkely'. |- Vary ikely .

Probable Lnlikhy—{——balihetr— hat llkely Lkely

" Possible - | Unlikely |- - Unlikely - [+ U = | Somewhat likely

Improbable | Unlikely | . Unlikaly | Uil | Unlikely. -
Matrix 2 Risk rating matrix.

Ukelihoodof | Consaquences of Failure

Failure & Impact | Negligible | Minor. | Significant |- Severs

Very kkaly Low Mederate | - Hgh- | Btreme 4
o Ukaly: Low Maoderate High High
Somewhat kely ; L Mogerate Narth
Unlikely Low Low Low w

Notes, explanations, descriptions
Mitigation options o
L dicu Residual risk &
2 Residual risk
3, Residual risk
1 Residual risk
Overall tree risk rating tow Mooerm]( 0 Extremed ‘H
Overall residual risk None O Low DD Mmm/»;n Extreme 01 Recommended inspection Interval
Data Zrinal OPreliminary Advanced assessmant needed [INo DOYes-Typa/Reason il

Inspection Miuﬂons% Ovisibitity Claccess Ovines DRoot collar buried Describe o

Thie datashest vess produced by the I | Seciety of Arbeekultee (154) — 2017 Page2of2
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ISR Basic Tree Ris

il o
Cowm 2

k Assessment Form

Cllent (a0 Date L Time
Address/ Tree location v I.® Tege no, Sheet | of &
Trae species . 2 dbh_ Lo eighe WACrown spread dia.
Assessor(s) Y Tools used ] Tima frame
F A RS : Target Assessmant
PR Taeget 2one s
£ - paney | o
rate a
5 Tarpet desceiption Target protection %3 §£ a% P oot !§ %E
] B R
[ ~Cumiam E a
¢ [ -
1 auttne W ¥ vy P AT A3 [V
2
3
4
Site Factors 5
~
History of failures R Topography Flayé Slopeld == % Aspect
Site changes None [ Grade changefaSite clearing ] Changed soll hydrolgeyll Rootcuty@ Describe___ WM asle  snAfle
Soll conditions Umited volume [ Saturated O Shallow [ Compacted [ Pavornent aves ra 3% Deseribe o 09 qum—

"

Provailing wind direction_ W/ ¢ Strong winds O ice

O SnowD Heavy min0 Descrlbe_dl}“

i Tree Hoalth and Species Profile )
Vigor Low 3 Normal D Hishf Follage None (seasonal)d None (dead)  Normal E!& Chlorotic % Necrotic %
Pests /Biotic i Ablotie WA onA vy

spaces failure profile Bmdnamm;kpﬁauﬂ Describe__

Load Factors

Wind exposure PratectodJfl Partiel O Full O Wind f ling 0

Ralative crown size SmallD Mediumd Large D

Crown density Sparse
Recent or expected change in load factors

NomaiCl DenseT  Interior branches Fevy@ Normall Denso[]  Vines/Mistletoo/Moss O

<

Tree Defects and Conditions Affecting the Likelihood of Falure

i b0

Unbsfanced crnwn(
Dead twigs/branciits |__avenll

Max. dia, S ‘
Brokan/Hangars Number - Max. dia,
Ounrextanded branches )?
Pruning history
Crown deaned @ Thirned Rased 0O
Reduced Topped O Uan-talled O

Flush cuts 5 Other
&

Part Slze _;_.%-__ Fall Distanc e
Load on defiect e Minor O Moderste ) Sgnificane O

\_ Ukelivoad of fallre IreratatieD] possble ) Probatie 2 mminant O

Condition(s) of concern

— Crown and Branches —

—

Cracks O Ughtning damage [
Codomireatgdl _ intiuded bark O
Wesk attacments 1 - Cavky/Nest hole = % clrc.

Previous branch fallures O = Similar branches preseng i
Deud/Missing bark 0 Cankers/Galls/Eurls 2 Sapwood dsmage/decay O

/ —Trunk — \
| DestivsEp s B wr ;r
Codominant stams J&” Included back 0 Cracks [J
Sspwood damege/decay 0 Caniers/Galls/Burls Sapooze O

Ughtningdamaga]  Heartwood decayD]  Conks/Mushirooms D)

Conity/Nesthole _gpe %Ot Dopth e Poor taper O
Lean§0 * Corrected? - »
Respensa growth - 7 2 P
Condition(s) of conearn _. oy

Part Size L) Fall Distance € ™,
loadondefact AL Minoe O Moderate®l” Stgrificant [

Coaks 01 Heactwooddecay O - =

Response growth

Part Size Fall Dist

Load on defect naD Minor [ Moderstel] Sgnificern O

Ukelihood of &siure mprobatieD] Possiblel] Probable O feminent y
f — Roots and Root Collar —

Collarburied/Not visible 1 Depth Stern girdling O

Dead Decay 2’ Canks/Mushrooms (]

Ooze O Cavnyf qv % dre,

Cracds [0 Cut/Damaged rmf Distance from trunk

Roat plate (ifting O Soil weakness O
| —Respoace growth =
Candition (s) of cancern 41» Ll L

Part Size i_f_'ﬁ_ Fall Distance L

Load on defect KO Minar [J Sgnificane O

\ Ukelihood of failure Imgrobable Pmslbl?‘“?mhﬂn a lmml‘ﬂ/

\ Liwiihocd offallure. Improbable ] Possioiefd) Probatio 01 lmnimmtD/

Page | of2
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Risk Categorlzation
Likelibood
fallur Impact “""‘:;".";" SO
Torgat Coreltion(s) o
{Target number Tree part of conceen % z % Risk
vl LR
>~ s £ r E
; EEQE!.Ei?g.E:S}ga'“Mmu
L ay é P > v v ‘0?
TR o) u.k: 5t~
{ % vi VT ‘—0&
- »
Sy o S0
1 — %8 v / JL’“
-
" o / N
Matrix ). Ukelibood matrix.
Likelihood [~  Likelihood of Impact - . . ..
- of Falure | verylow [ Low Meditim- - Migh
tmminant | Unlikely | Somewhat koly | - Uk§ly . . |  Very lkely..- i
Probable | Unlikely | Unfikely | Somewhbt likely Ukely
Possible. i, H%L Somawhat likely
mrobnblel Unlikely i Unfiely | Unlikely.. [ Unlikaly"..~
awrix 2 Riskc rating matrix.
Uikelibood of " Consaquencas of Fallure
Fallure & 1mpsct | Negligible | Minor. | Significant | . Severe:
" Very likely - Low | Moderate | - High.. | Extrame :
o Ukaly Low Moderate High High
Samewhat fkaly Low _low . | Moderate | Moderate North
Unlikely Low Low Law © Low
Notes, explenations, descriptions
Mitigation options & j >
1, l w) Resldual riske 1042
2 ecv Resldualrisk __ @&
3, Residual risk
4. Residual risk
kOwralluurlskmﬁna Luwf Moderate 0 High O Extreme O ‘“
Overall residual risk ~ None I Low O Modarate?, HighO Extrame £ Recommended inspaction interval
DataZFinal O Praliminary Advanced assessment needed [No [CYes-Type/Reasan —
Inspection limitations 2flone OVisibility DAccess ClVines DRaot esllar burled Describe _—

This detarhoct wes rodused by the | i Society of Arharicoiire (ISA) — 2087 Page2 62
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ISA Basic Tree Risk Assessment Form

Client

Fidh 2
Com 3

Date Time
Address/Tree location o __Tree no, Z Sheet Z: of [ §
Tree species Navi" dbh__ {10 € Height 11 ™ Crown spread dia. {4 ™
Assessor(s) 1 Pm Tools used Time frame
s : ¥ Target Assessment ,
- Target zone
é g [5 T5 |0 2% | «
= 3 = i 1
H Target description Target protection | 2 g g £1% £ R g3 %%
8 Q| & x| & 3 2-occasional | 2T | 2
B E% Eﬂ §ﬁ 3~ frequent Es EE
P‘E 8 8 & 4-constant & EI g )
2 Nu jde 1 T Clung e “y W v Vil 3 17>
2
3
4
; Site Factors o 57
B -
History of failures L Topography Flaﬁ Sloped = % Aspect
Site changes None[d Grade change{Site clearingd €hanged soil hydrologyﬂ’Root cutsJ Describe T~ -
Soil conditions Limited volume 1 Saturated [ Shallow ] Compacted ] Pavement over roots[] % Describe __ A @\ §Y)
Prevailing wind direction Common weather Strong winds I Iced Snow(d Heavy rain] Describe thd

Tree Health and Species Profile

P
Vigor Low[d Normal O Higrﬁ

Follage None (seasonal)l]
Pests /Biotic =

None (dead)Td  Normal {@¥ %  Chlorotic %  Necrotic %
Abiotic

Yo Awv

Species failure profile Branchesﬂ/T runyZ(RootsD Describe____

Load Factors

Wind exposure Protected 0 PartiaI‘_Z’Full O Wind funnelingd

Crown density Sparse J Normal 3 Dense [

Interior branches Few [#Normal(] Dense[] Vines/Mistletoe/Moss [1 o=
ove &) :

Relative crown size Smalld Medium O Larg;B"

Recent or expected change in load factors

o |

Tree Defects and Conditions Affecting the Likelihood of Failure

— Crown and Branches —

Unbalanced crowrﬂ LCR ﬂ% — Cracks O — Lightning damageD

Dead twigs/branches O = % overall Max. dia. Codominant Included bark [1

Broken/Har;iZ rz . Nquber_h_ Max.dia.__ o= Weak attachments 00 Cavity/Nest hole:?le circ.

g::e::';mry GlEnE . Previous branch failures O (ot Similar branches present [

in, X

Crown cleaned 2 Thinred D, — g Dead/Missing bark I Cankers/Galls/Burls O Sapwood.iamag_e/detzy o

Reduced [m} Topped [I Lion-tailed O Conks 1 Heartwood decay [

Flush cuts )2’ Other 2 Response growth

3 g 4 Condition(s) of concern
vy Ty tenl OvanM ¢

Part Size L AT Fall Distancerz_cﬁ_ Part Size Fall Distance

Load on defect N/ADC Minor [0 Mode Significant O Load on defect N/ADO Minor O Modersted Significant 0

Likelihood of failure ImprobableC] passible [J Probable F Imminent O Likelihood of failure Improbabled Possible 0 Probable [ Imminent Ey

— Trunk — — Roots and Root Collar — \

 Dead/Missing bark ) Anormal bark textare/coler 0 |* Collarburied/Not visible [ Depth Stem girdling O

Codominant stems O Included bark O Cracks [J Dead O Decay O Conks/Mushrooms O

Sapwood damage/decay 1 Cankers/Galls/Burls 1 Sap ooze I Ooze O Cavity OO % circ.

Lightning damage]  Heartwood decayl]  Conks/Mushrooms [ CracksD]  Cut/Damaged roots ){ Distance from trunk

Cavi%Nest hole == %circ. ~ Depth - Poor taper O Root plate lifting O Soll weakigss £1*

Lean __S_' Corrected? — .

. = = e -] Response.growth
Response growth - i e ‘An
o I™; Condition (s) of concern

Condition (s) of concern 2 fon Xt

Part Size ew: Fall Distance u‘h Part Size ——sﬁ Fall Distance —‘—._

Load on defect N/AC Minor O Moderatﬂ' Significant 1 Load on defect N/AL]

\ Likelihood of failure Improbable ] Possible F"Probable O Imminent Ey

Minor [J Moderaxytr Significant [J

Likelihood of failure Improbable I Possiblp#® Probable [ Immlnemy

Page | of 2
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Risk Categorization
Likelihood
Failure Impact Felure B kmpact] Conmequences
. nmtm . Condition(s) = Szl
et pert f concem = e £ Risk
o description) o 3§1§§ § é% gilg rating
: Elg|E f £ g frun
. ga%&fi:?:ags z§ totrie 2|
1{ v
\
Yy | ewv evied S % o
2 B T : - .
v
~my |6V
>
S‘\n nﬁ
Matrix I, Lisethood matrix. 1
Ukelihood | = .. .. Likelibood of Impact ; -
of Fallure | \urylow [ Low Meditm  |° 7" High
Imminant | Unlikely |Somewhat Mooy | . Likely .~ | Very likaly..
Probable | Unlikely | . Unlikely | Somewhat llkely Likely
_ Possible., et =TI pefebn VTR - | SoOmiEwhiat likely
lo| Unlikely- | Unfikoly |- Uniikely. | Unlikaly. -
Matrix 2 Risic rating matrix.
“Ukeliboodof | 7" Comsaquences of Failure
Falluro & Impact | Negliglble | Minor. | Sgnificant | . Severe
| Verylikely | - Low Maderate | High-. |  Extreme - &
o Ulkely Low Ioderate High High
Somewhatfikely | Low. | _ tow . | Moderate | Modarate . North
Unlikely low Low Low Low
Notes, explanations, descriptions
Mitigation options _, '
S w0 b ovey_€xtpnt Restdual rise 19N
2 g So Residualrisk __(OQ
3, Residual risk
a, = Residual risk
Overall tree risk rating law{ Moderate O Migh D Bareme O
Ovenallresidualrisk ~ None D lowDl Moderatg{ Hgh[) exremeD  Recommended inspection interval @ WA
Data Cifffat DPraliminary Advanced assessment neoded CINo Cl¥es Type/Reason > o
Inspection llmltaﬂomﬂone OMsibility DAccess OVines DRoot collar burled Describe 5

Tés datarh produced by the | | Society of Arbaricubure (ISA) — 2037 Pagn 20f2
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F.ul(l 3

ISR Basic Tree Risk Assessment Form com &

Cllent Date Time
Agdress/Tree location o Tree no. heo } o4
Tree species wa{: Cibn/ 1E w Ui@ d W \Ew
Assessor|s) ' T0ls used — e
# :  Target Assessment
= Targat 2one
5 Oceupancy -
: L6 = s
2 Tanget deserigtion Targat peotection HEE ’E, P 3 éa
i IR
E 2 &comtare Eg
ik aut1au i G uys 2 i v v (AT
2
3
4
0.4 . Site Factors 3 ¥
o
History of failures F ) Topography Fletg@Slopel e % Aspect =
Site changes None ) Grade changef?f $tte clearingD] Changed soll Iydrology GRaot cuts 2 Describa WiINY A
Soil conditions Umited volureA Sstursted 0 Shallow() Compacted J2'Pavement over roots)@_B0 % Describe , == =
Prmlllnz wind dl tion W ¢ ther Strong winds D) Ice[d Snow] Heavy rainld  Descrive
SO o : Tree Health and Species Profile . it oo
Vigor Low O Normauﬂ' HighT  Follage None (seasonaf)T]  None(dead)T Noemal \O¥ &  chiorotic %  Necrotie %
Pests /Blotic Ablotie ey 4 vy
Speces failora profle anchqﬂr‘rr_u Rootsl Describe.__ wn
o " Load Factors
Wind exposure Protectad 0] pamalgf Fulll Wind funnelingC) Relativa crown size Smai0) Mediumgl® Large O

Crown density Sparsa[] Nonmj?‘ Dense  tnterior bran:hes FewD Num\ya’oemeﬂ Vines/Mistletoe/Mass (1 e
Recent or n:puctod dnange in load factors

Lok ) Tree Defects and Conditions Affecting the Likelihood of Failure
— Crown and Branches — \
Unbalanced crown 0 LCR 50 Cracks O Ughtning damage [
Dead twigy/beanches O = Yaowmll N Codominart 1 tnckuded bark O
B”W”'”';"h M”a’“""—g— Wesk gttachmarts (1 Cavity/Nest hole__ S irc,
::'*"‘:"" 5 Prestous beanch fallures 0 Similar branches prasent 0]
pheld = , Dead/Missing bark 1 Carery/Gals/Burs O Sapwood damagedecay
Crown cleaned Thinned Raised =]
Redusd  J#  Topped O Uontalles O Cons O Heartwood decay 0 -
Flush cuts / Other Pesporse growth
- Condition(s) of concemn
Part Size il Fadl Di Part Slee Fall Distance
losdondefect  NgRT nar [ Modersel) Sgnbicarn O losdondefect  NAD Minor 0 Moderatell Significant (1
Woﬂhmn Impro Possitle D] Prokatie [ Imerinent O Ukelihood of faure ImprobableC] Possbin D Proiable O imininert y
—Trunk — \( — Roots and Root Collar — ﬂ
= —— o s | Collar bared/Not vishle 0 Depth Stam girding @
Cedominant stems J&” Included bark 0 Cracks O Dead [J Decay O Canks/Mushrooms O

Sapwood damage/cecay 2 Canters/Gals/aus 0 Sspocze 0 | oo

p’ Gavity O ¥%circ,
Herining damage D _ glegrtwood decary@'_ Conks/Musheooms D | craeks 13 cut/Damaged rootyd  Distance froen trunk
Caviey/Nest hole 4 % cire Dﬂ’"‘_?_ Poor tsper 11 Root plate ifting O] Soll weakness [

lean 3l Corected? ="
R 3 —— - |— Response-growth

Condiion(s by m?ﬁ_ Condion(s) of concern @0 §_ §1pv@
Gy T 7 y———

losdondefct ~ WAD  Minr O Modersgl Sgrfartd | loadondefet WAL Minee O3 Modwmd’swﬁautlj
vullhwdaffwum Imarobable D) Posstie ] -Probatie J2° bmminant O\ UksShood ot ingrotatioD posstle 2" Frtable 0 ket 01

Page | of2



Risk Categorlzation
Likellhood )
ilure & lm, nsequentes
Fallure lﬁn =
{m’?:;‘w iy Condition|s) - \- » AT - -
- P
el B HEEE i ii HHRHR e
HEIHEB £ r £ E rm
HHEHEE s:xgsizé T
J \‘ Vi Vv v u.h,
v
Ay y e : &
i - v vard Low
f1n n -
3 [1] O 1 1 P L o ) o
Motrix . Likeliood matrix,
Uikalihood | - ., Likelihood of mpact | . :
ofFailure [ verytow | low _ Medlpm | High
Imeninent | Unliikedy | Somewhat likaly [ Ly’ | Very likely..-
Probable | Uali Unlikely | Somewlft likely Llkaly
* Possible - | Unll - Unl g s = | Somewhat likely I
Improbable | Unilkely | . Unlikaly | uniiely. [ Unlikely" : :
Matrix 2 Risk rating matrix.
Ukelihoodof | Consaquences of Failura =0
Podure & mpact [ Negigie | Minor. | Signficant | _ Sefpi)
_Verylely' S | low | Modarata | - High Exfreme st
~ Lpely low - | Moderste High High
Somgwhat Low . low . | Maderate | Moderate North
Low Low Low Low
Notes, explanations, descriptions
.Ihb
Mitigation options g &
. 4RI Residual risk_ & T“'\

v X Residual risk
3. Residual risk
o g — /ﬁ ”Q Residual risk

\ e
émﬂ trugmin‘ ) Lo era o ( M' h"“
Overall tesidual risk  None O Law () h mended inspection interval & ™

Data ZiFinal O Preliminary Advanced assessment needed ClNo OlYes-Type/Reason
Inspection limitations ?Gm Ovisibility CAccess OVines [Root colar burled Deseribe

This dutushect ws vt by the Innvenscionad Sosity of Arbaricadbure (ISA) 2017 Pape20f2
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9819 DBH (m) High (m) Crown cover (m)
tcu 01 1.1 12 12
tcu 02 1 12 18
tcu 03 1.1 12 14
tcu 04 1.8 14 14

4.3 {ANISATUIUAIAIUATIALARDY

AUNURIH

o
Y 1 Y

IDYWYNUURA

4 ¢ 51 DBH A¥manndeya TLS winfu 1.2 0.9 1 waz0.9

wns Jalaggussliuniniu 1.1 1 1.1 uagl.8 WAT MUdAU fAIn15199 4.11 UansrIniy

AaNALAAEU DBH WU 0.62 0.74 1.06 Lax1.98 Wns MNE1sU A1 MSE Wiy 0.01 @1

RMSE winffu 0.11 sam1519% 4.11 dag3Ui 4.6 Laninnuduiusvesan DBH Ainlags

UseiuANUEse AU TLS

#7579 4.11 AIAIUAAIAMADNYEI DBH (M) 559379 TLS iU msiiuteyanInauiu

Tree TLS data (m) | Field data (m) | y =-0.1463x + 1.1829 | Error (m)
name Y X
tcu 01 1.2 1.1 0.48 0.62
tcu 02 0.9 1 0.26 0.74
tcu 03 1 1.1 0.04 1.06
tcu 04 0.9 1.8 -0.18 1.98
MSE 0.01
RMSE 0.11
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1.5
[ J
1 [
[ J [ 4

e
© y =-0.1463x + 1,1829
i
= 0.5

0

0 0.5 1 1.5 2 2.5 3

Field data

FUTT 4.9 A1maUsYesAI DBH (m) Ninlaeguseidiunaiauges fu TLS

157197 4.12 Wainaen High v0eiuanugsninlaainiases TLS IAnvindu 14.1 13.9
14.4 uag15.5 AN TalagUssludenyiniu 12 12 12 uazld audinu A1Auaanadeu
High ¥84AuRMRTWNAU 0.1 -0.1 0.4 UAZ0.5 INAIANUAM ALATOUT LA U TAAILILAT

MSE WU 0.11 A1 RMSE Wwinfu 033 JU7 4.10 uansamuduiugussan Height 713nlnog]

ULUNU TLS

MITNT 4.12 AIMIUAAIMIMABNYST Height eI TLS AU N15iUTayan1aauIy

Tree TLS data (m) | Field data (m) | y =0.6833x + 59333 | Error (m)
name Y X
tcu 01 14.1 12 14 0.1
tcu 02 13.9 12 14 -0.1
tcu 03 14.4 12 14 0.4
tcu 04 15.5 14 15 0.5

MSE 0.11

RMSE 0.33




TLS data

18

16

14

12

10
10 11

[ 1)

12

y = 0.6833x+5.9333

{ ]

14 15

Field data

16

JUI 4.10 AIUSTUEY8IAT Height TIRlRgRU T lun73Uae9 AU TLS

19.7 215 Waz29.6 AATalFInFUszluilanvinfu 12 18 14 way14 Fuwansluguil 4.11

TR ANUAR AR ALY -2.52 -1.26 -2.16 LaL5.94 AuEeU A1 MSE winfu 11.96

M13199 4.13 Wan$ein Crown cover UBIRUAINITIALAY TLS dfwinfiu 22.5

A1 RMSE Wi 3.46

>~ U = U o & v
#7399 4.13 A1AI14ANINARDUYBY Crown cover TE€3719 TLS AU MINUYDLAN AN

Tree TLS data (m) | Field data (m) | y =-0.6763x + 33.132 error
name Y X
tcu 01 22.5 12 25.02 -2.52
tcu 02 19.7 18 20.96 -1.26
tcu 03 21.5 14 23.66 -2.16
tcu 04 29.6 14 23.66 594
MSE 11.96
RMSE 3.46
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30 .

25

20 Y
y = -0.6763x + 33.132

TLS data
[ )

15

10

10 12 18 20

14 16
Field data

UM 4.11 Anuausvedn Crown cover 1inlnesseidiunudes fu TLS

& <

mMsUsEiluauEeveIuImaIimLn 4 fu szrinamsiudeyanaaunuvess
Usziliufuinies TLS Seanunsathassduamadestesiuaiuaiv 4 fu dunumiaainy
AaALATDU MSE RMSE uay R2 #an1319f 4.14 tcu 01 Arauaaaadeuildainnis
Usziliunnudssesuszidulaelfinios TLS Aumsdsraniaauiy wihdu 0.5 0.5 -1.5
1az0.5 MUEITU A1 MSE Wiy 0.75 RMSE wirfu 0.87 waz R Wiy 0.4 fsguil 4.12

WERIANANUFUNUSUBITEAUANM AR LIRS tcu_ 01

M5 4.14 AIAIIUAAINAABYSEAUAIINFENYSN tcu_01 s3I TLS AU nsiiudoya

NAFUIN
TLS data Field data
Likelihood of Failure y=x+0.5 error
Y X
Crown and Branches 2 1 15 0.5
Trunk a4 3 3.5 0.5
Root and Root collar 1 2 2.5 -1.5
Overall tree risk rating 3 2 2.5 0.5
MSE 0.75
RMSE 0.87
R? 0.4




2

3
Field data

y =x+ 0.5
Rz =04

FUTT 4.12 Auauiusye9a5AUAMIAEYed tcu_01

aq

M13199 4.15 LaneAIANUAIIAAGEY tcu_02 31nMsUsEluANudedlaedeya

TLS fumsifiudeyan pauiuvesduldfianminiu 0 0.5 -0.5 uaz0 Aumay waeliAn MSE

winfiu 0.13 RMSE winfiu 0.35 wag R2 Wiy 0.5 dawansluguil 4.13 uansdieanadnudusiug

JEAUAUALNVIAUIINT tcu_02

W15 4.15 AIAIUAAINABOUTZAUAITNGFENTST teu_02 59m 3 TLS AU msiAudeya

NAGUIN
Likelihood of Failure AL Bkt Sieve y =05x+ 0.5 error
Y X
Crown and Branches 2 3 2 0
Trunk 2 2 1.5 0.5
Root and Root collar 1 2 1.5 -0.5
Overall tree risk rating 1 1 1 0
MSE 0.13
RMSE 0.35
R2 0.5




a5

y =05x+05
Rz =05

2 ° 2
8
©
e,
wn
—
F

1 ®

0

0 1 2 3 4 5
Field data

FUTT 4.13 AuauusY99A7 52AUA 1ALV tcu_02

A15197 4.16 ULaAAIANNAMAAGTDU tcu_03 91NN15UTEHUAIIUE 1Y
Usedlulaglddoya TLS AunisiiudeyaniaauiuiiArwindu 0.25 -0.25 -0.25 4az0.25
#U15AAUIM MSE Winfiu 0.06 RMSE WU 0.25 wag R2 Winiu 0.67 faguil 4.14 uang

ANUFUNUSVDIANTEAUAT AN VBIAUINNTT tcu 03

M5 4.16 AIATIUAAINAABYSSAUAIINFENYEN tcu_03 s34 TLS AU nsiiudoya

NIAFIU
TLS data Field data
Likelihood of Failure y = 0.5x + 0.25 error
Y X

Crown and Branches 2 3 1.75 0.25
Trunk 1 2 1.25 -0.25
Root and Root collar 1 2 1.25 -0.25
Overall tree risk rating 1 1 0.75 0.25

MSE 0.06

RMSE 0.25

R? 0.67




a6

2.5
2 ®
© 15 y = 0.5x + 0.25
T R2 = 0.6667
U - .
(Va)]
= 1 ° °
0.5
0
0 1 2 3 q 5

Field data

FUTT 4.14 AuauiusY99A 5 AUAMIAEYEN tcu_ 03

M15799 4.17 wanlAnAINAaIALATeU tcu_04 91NN1TUTEIIUAUE LAY
Uszdludiedeya TLS fu n1sivdegamaauiuiiewiniu 0.5 0.5 -1 uaz0 Wor1wInA
MSE Wi1ffu 0.38 RMSE winfiu 0.61 wag R2 111Au 0.25 Aekansluguil 4.15 wans

ANUFUTUSvRIA TEAUANIFLIYRIINTRYA TLS AUunsdsIamaauINYeeiuaINgs

tcu_04

MITNT 4.17 AIAIIUAAIMAGONTEAUAIMNGTENYDY tcu_04 58T TLS AU mssiudeya

NIAFIU
TLS data Field data
Likelihood of Failure y =05x+ 1 error
Y X
Crown and Branches 2 1 1.5 0.5
Trunk 3 3 25 0.5
Root and Root collar 1 2 2 1
Overall tree risk rating 2 2 2 0
MSE 0.38
RMSE 0.61
R2 0.25




a7

q
y =0.5x+1
3 ®
R2 =925

©
v 2 ° e
O
W
1
}_

1 )

0

0 1 2 3 4 5

Field data

FUTT 4.15 Auaunusye9a7 52AUA 1MIAEYeN tcu_04

PNMIATWIUAIAINUAAIALAREY MSE RMSE Lag R? thA1flaannasnnsmnssy

U

7 4.16 LARIANUAUNUSTZMIN9ATAUAAIALARDUN LAR1NNTITUSLEIUAMUIAETEU NS

Joygamaauuiutoya TLS aswiulgdn tcu_01 dA1 MSE uag RMSE gan31 tcu_02 tcu_03

'
1 A

waz tcu_ 04 Tuvazyin R2 983 tcu 01 dA91nd1f29819audY 9 uazdlaSeuiiisuan

€

al 3

MSE wag RMSE fiuAnseaumuidedlnesineedduatngs sswiulainnsmdaaniasieiu

AUINRI tcu_01 d1e1 MSE uarRMSE gedsdamalvidnanuidedagsiuves tcu 01 dan

wansneiusenineteyanmamnuiudeya TLS

19197 4.18 AU szifiuAuAesln 852309193 (Overall tree risk rating)
log fUseiiu AU TLS U133 tcu_01 fAwinfu 2 fiu 3 tcu_02 811 AU 1 ,tcu_03 &
A1 1 fu 1 waz tcu 04 fen 2 fu 2 Wethenfilduinasansin anmsdunsen tcu 01 &
ATiuANANSY ue tcu_ 02 89 teu_ 04 fiAnwinfu éﬁ’qgﬂﬁ 4.16 NNMIAIAIANUFURUTVDS

Foyauiulddn A1 R? winfu 0.818 uazAn RMSE winifu 0.353 fagudi 4.17
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M15799] 4.18 AINI552AUANUEEIAETIN Overall tree risk rating senIN9gUszIlUAIIY

dea AU TLS

tree Arborist TLS Y =15X-05 Error
tcu 01 2 3 2.5 0.5
tcu 02 1 1 1 0
tcu 03 1 1 1 0
tcu 04 2 2 25 0.5
MSE 0.125
RMSE 0.353
R2 0.818
3.50
3.00
2.50
—e— MSE
2.00
—&— RMSE
1.50
Overall tree risk
1.00 rating Field
data
050 —8&— QOverall tree risk
rating TLS data
0.00
0 2 4 5

U7 4.16 uansn1nIuAaIAAaRY MSE UazRMSE W3guiiguAu Overall tree risk rating

InteyanIAauIu U TLS



5
E 4
2
'*;'E 3 . * y=1.5x-0.5
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- Assessor Tovasyanaviefisunudeyanuidssosdivlsl

- Time frame PaanaUsziiulemaniaziinanudes Inesalumislasumsfiansan
38119 1-5 T

~ Tools used s1emsiaseslenldlumsussdiumu dou ndesdemndlaa winlifing

THwnsasilali@eu “none” nsauassingld

dauh 2 nMsUszliuduning WekanadanlasuransnunanannannIsinlauraan Wl
AU NSNIAU MSeRINTTUNDAlesUAUR T8NNSR nlAuvessulineluszalaud v e

vostuduRulinne eI asUn 2

Target Assessment

Target zone

Occupancy

Target
number
Target

within 1x Ht.
1.5x Ht
~

Target description

4-constant

move target?

Targetwithin
drip line
Target within

wly

i

i

gt
Practical to

slw|n] =

U7 2 msvszidhudmne

- Target number #avsnemsneluleudinaneg Wewanssiemsidimuneusas
emsuagiiotiglunmssumneeilunnaimsdassmananudsaiolilidos
Beuaesuredanglul

~ Tarcet description AaSunewinmnedu q wu rulndsulel Jru awuenidu wse
auUIIM3995g9

- Target zone syyswiatneAduTuS U e sl

O Within drip line iWvisngaglanusiulsd
O Within 1 x Ht iWvaneegnelussezvessumsennvesulinig

(1 winvearugssiuld)
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O Within 1.5 x Ht Wmaneeglussee d16u 510 waslifeiniense
= <) o ! v 2.
Worgaanniduedes o (1.5 mwmmmqmulu)
- Occupancy rate 31w lngUszanaidmuiged melulsud vy 1dsia

fiaviiaenndeaiu (1-4):
1. Rare Whnungldeglulawdning
2. Occasional iWhwsnefieglulsudvanglivesvielsminaue
3. Frequent iWhunelulzudvnaduanlvguesiunsedUnmi
4. Constant Wvunweglulsudwinenasanavssinounasniial

- Practical to move target ? #529@UT0IMINBIAAUE BTN UEBNIIN LYY
Wanmnemnindudesinsieaoudng

- Restriction practical ? ¥a9viATsnungeIAAn SRl ring

dufi 3 anwiiuionadudatevinldauliidenlnsy as19lnanssrenstaderialuiiens

[

a = Y1 a ! dy M v 1 6 dy A Y ! dy a
WﬁmmmamsmwLLaJ’mmmmu%lulmagiuﬂamuma‘d‘w 3 J99umantiausaesun e

Y
] '
aa v L a

WL ALTUNUAN IR LA UUNTE AN ASANAUSUIUANANA F9ra1191252UD9NIT8Ns AU

(% (%

WU LagAINUVTVTEVRINURY

Site Factors

History of failures Topography FlatC] SlopeO % Aspect

Site changes None[d Grade change Site clearingd Changed soil hydrology 0 Root cutsd Describe
Soil conditions Limited volume O Saturated O Shallowd Compacted 0 Pavement over roots O % Describe

Prevailing wind direction Common weather Strong winds[ Iced Snow Heavy rain0 Describe

U7 3 Jadevesanimiuguiiassanonulal

~ History of failures antufinuarasunerudenivsuvesduliifiouszfiunnudey
Tnsuvesiuazeen (aslunuuredudoummsoazioulvvosdulisumomalums
TAuvaanuly)

- Topography 1 3o gludesduduitufisiurieaadu e19saunisUszana

& @ I3 [
WD LYUNANUTU
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- Aspect fievnsueafianadu
- Site changes mMswasuwaiuiivsznaudedadosa 9 :
O None liifindngiumsiasundasifuiiless q 4
O Grade change ﬁugmﬁw%amaﬂmﬂﬁuﬁ
O Site clearing fuiilas mindulsiogiafueadafiuay
O Changed soil hydrology miL‘Uﬁ'swmmmaqwﬂﬁmmmaaﬁudwﬁ‘fﬁ
dhnFesenanniiudi
O Root cuts suUsINgneinvizadenieiduetiwin
- Soil conditions Yateiidwmanaszuuiinlunssesuduliidufsafiugunimves
dulsl Benviavaa i tos:
O Limited volume U3maifiugndrdnlneduiiu seduiiildiu grusin
18391715 VWAV BUE T otladudu o
O Saturated AuBudaidosannsssuieniTlaii seduldfugs fludish
o19fldse v
O Shallow nsndssindngndiia tnesefuinldiugs dufiu ude
TAT9A3I9A9 9 1BU ATUTOATA
O Compacted AUgNUASABENTHLT WA ANNITUNINTEI18VDY
3N
O Pavement over roots ABwran Weailasi Janyuaniadu q Ad1in
masyifvlnvesmviomiaindeuiivesthlulausin drileglitou
Wosidusvasiuiineluussii
- Prevailing wind direction f&tuazfievisay wu fauai dmdauuiunaneds
uuss Sisnanfievnaien Ssdwasriomsiau szuusenuar e syl
- Common weather fulsgusudlidituanmgionmaiifatudulse s don
FavndliAetos
daufl 4 MoazBoaguamiuliuara ewug dadlilomalunsvuiinguuuunisinldy

Wwnngvesaneiusinuadeineaillenaianisinlau Yeyasing q Nausdnidianudidsy

AstuinlivunssmMuNLANAITUN 4
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Tree Health and Species Profile
Vigor Low O Normal O High O Foliage None (seasonal) None (dead)d  Normal %  Chlorotic %  Necrotic %
Pests Abiotic
Species failure profile Branches TrunkO RootsO Describe.

U 4 :gazidenguninduliuazaeiug

- Vigor m3Usgdiugunwiulillnesaw:
O Low dulddeuue wulatvnseegmeldnnuaien
O Normal siulsifanuudaussesaeiusmelditoulvvosiui
O High suldidulalad wazliddaduaunsen
- Foliage mnauardvesluliifususdauamussiuliinsSeuiiiausudessiuld
fiftlaundvesan wus Reriuluituideaiu ludn oy elfdnssusadeya
Wefldudveausazvananyrievinasomneifisaiiouans:
O None (seasonal) Auliinanludvsuggming
O None (dead) fulffiidlumseme
O Normal wwinwasdvedluliduunddlefsufuanewusideatuly
iAoy
O Chlorotic Aput19Mass 1308UE7I0LMRDS
O Necrotic lulsinaunsdu wiatian
- Pests wuasuaglsafioradiwasioaun nvienusiunsvesdulsl

- Abiotic Jymdeaiueufirueionatinasioquninvseninuiuawadulyl

- Species failure profile Ugy#1ANUAUUAININTIVYOI A A1AU N3DIN

duil 5 msedssluihuiinussynassUseiandeslasum siansadley seliuaudes

vpsauliiAo Dynamic load naudinansenunuaulyl wag Static load 1191nWSIlUUR9T

'
=

nseyuusulaRIsUn

Y

Load Factors
Wind exposure Protected 0 Partial 0 Fulld Wind funnelingOd lative crown size Smalld0 MediumO LargeOd

Crown density Sparse[d Normal[d0 Dense[d Interior branches Few [ Normal Dense Vines/Mi /Moss OO0
Recent or planned change in load factors

UM 5 Ussddumilnussyn

- Wind exposure Jadeiivinliissandaanagulil donvianua e ves:



64

Y A a1y

Protected fulindederoasnduituiitisananudiaues i
Partial TnanulduseoinsannansynuvesanluseauuIunans
Full fulsiduUsvisanegn i
Wind funneling ¥een1saunieglusdan (Ingo1A1s vuwwd Auld
Tne) lumadulditelvinusanannduliifiatu
- Relative crown size MaUSsuiisurwnsenvasiuldiuduriugudnaIaved s
dmaan nans wselney
- Crown density AnulUsavasiugen:
O Sparse ausazuasdosiiulalusedvas unnansiulumuaneiug
O Normal auwarukaz ey unans
O Dense Az AN ULDE
- Interior branches Atnngluidousaailfinanuduniuay uisessunmsndaulng
veen;
O Few AMNAUNIUALLDY
O Normal ANdIuILaNIUNaI S
O Dense AMUATUNIUANINNDY 1 SITEE ARy
- Vines/Mistletoe/Moss viia3aanuneluteminiegluszduuiunaisfsgs i
thnivsennu e
- Recent or planned change in load factors Tufintladenionsyiaunuiiazdanad

MsUsneauvasnilel

dauN 6 ANuUNNIRaInuliivartoulvninanalananazifnnsiauauvesnulsl drudd
1uMInsIEsUasLluszuvdusunsUseiiuduliviseandu van Aalsl 819U wazsn
AI3UN 6 fa 8 mvaeuanzUadenldiusulinysudiu Yademardonaiivelufidausuly

Jofiniananves dmnusimn ielenansinley
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f

— Crown and Branches — \

Unbalanced crown O LCR % Cracks O Lightning damage O
Dead twigs/branches O %overall Max. dia. Codominant O Included bark O
Broken/Hangers Number_____ Max.da.____ Weak attachments 00 Cavity/Nest hole % circ.
Over-extended branches O ) . o

. . Previous branch failures 00 Similar branches present O
Pruning history i
Crown cleaned O Thinned O Raised O Dead/Missing bark 00  Cankers/Galls/Burls 0  Sapwood damage/decay O
Reduced a Topped O Lion-tailed O Conks O Heartwood decay O
Flush cuts m] Other, _ Response growth
Main concern(s)
Load on defect N/AO Minor O Moderate O Significant O

Qelfhood of failure |Improbable O Possible 0 Probable O Imminent O /

U7 6 anuunwsesvesiuliliazGoulviduasiesenuaz g

gankazng

- Unbalanced crown yMwsasvunglugasansouganiinisnseneliasinaue

- Live crown ratio (LCR) §n51d3um 13geacsouganfonInugenulivimun

[LCR = (Augavedgen / ARNgeasmulyl) x 100]

- Dead twigs/branches ldurnuaugnanafafinewa ipseamnelugesniluazsey

¢ I3
Wosunvungean

- Broken/Hangers fsinusensmaeeglugen Tuiindiuiukazvun (Wuiiaudnans

G

- Over-extended branches ¥A3891118l U991 LNV 895 B AU 87817

unull

- Pruning history YMia3asnunglugesmansIuindiin sd aue:

a

O o o o

Crown cleaned m3@ngiufineunds Masweaie Wulse wasfeinu
fivnansenduls

Tinned @ondnfsaaniiioann21un U LUUYIes80a LAz USU
VANYNIN

Raised faussAsanaiiolidugen

Reduced éf@LLmﬁ'qLﬁaammmqwaqﬁulﬂmaﬂﬁﬁm?ﬁﬁmsﬁw
Topped wafiamsdaudsianmeluilivangaudioanvunasils
Lion-tailed n1s@auasiefilamunzauvinliisruunesulunde
fuansanasnuly

Flush cuts MsdnnsnyilmannIsuIniunsenai lididusen
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O Other JuiinUseimssaussiedu

Cracks sesuenluiieliflunisevionienis vindemeadlutesazesuislag
gounnnil
Lightning damage ANEYI8ANTH 6N
Codominant AsfifidushAudnanaifiouinfuinangaiisai
Included bark Wasnvasisuazdduiifeniu viademungluresdd
Weak attachments Asfilaiudauss vinademunglugesing
Cavity/Nest hole Tnssluusnuununansvesiuld Juiindosavaesdusauasing
Previous branch failures #n3amsnemnneiinsinlauresiuay edunedu 9
Dead/Missing bark ¥asesmnemniifslimerseduliifimasasavadll
Cankers/Galls/Burls 9a3vita3anevnieatos:

O Canker U3naidulsafidnuas nsrmondevd

O Gall Lﬁal,?jamuﬁmﬂﬂﬁﬁlﬁmmﬂﬁmgﬂ%

O Burl HiulmEansnunives a1éu Adlsl wiesn ludedndy

YOUNNIBY

Sapwood damage/decay WiAssmnemnianudemevieiteslunse e

YM1IYN9b9aULD M8 NIDM LAY

(%
v Aov

Conks (mushrooms, brackets) MsAnLdosluiaTinmsaanofiuueuesdals
wesesmnglutemniuaveduie

Heartwood decay msaanefivasunulsl iesommneluresdfivavedue
Response growth m5‘1/‘1’11J§]ﬁ%mﬁulﬂmauauaﬂmm%wﬁﬂmLﬁaLﬁmmmeSﬁum
Tnsadiavesi Tuiinsundanasvouwwn

Main concern(s) eulandniinnieenwas Asfienavinlau mnliddetsalea q 1%
Doy “ludl”

Load on defect fimnsanmsSuthminesduls! Sufindu N/A ladifieados) Endes

o w v =

Urunane visetudAguaztuiinanwvsuesmsiudvin

o
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Likelihood of failure n154ndudy (ldurazidulule / Wuldld / wisfilenia)
dnsvgeauazisiuannfiuilvindge mnddefnaresdayainisgnaieleuly

é’QLquQﬁmiLLﬁmszmwmwmﬁm

~ — ™

Dead/Missing bark O Abnormal bark texture/color O
Codominant stems O Included bark O Cracks O
Sapwood damage/decay O Cankers/Galls/Burls Sap ooze O

Lightning damage O Heartwood decayd Conks/Mushrooms O

Cavity/Nest hole % circ. Depth Poor taper O
Lean Corrected?
Response growth

Main concern(s)

Loadondefect N/ADO Minor O Moderate O Significant O
Likelihood of failure

\Improbab\e O  Possible O Probable O Imminent O /

U7 7 anuuansesvessuliduazQeulviiduanaa sy

a A

Dead/Missing bark as1adeudininensenniiwadaeldaninsoadrstululle
Abnormal bark texture/color & n3eRdenfinund via3smunslutesdnfiuas
Suiindu q mndudesina
Codominant stems ﬁwﬁuﬁﬁtﬁumquéﬂmqLﬁauwiﬁmﬁmeﬁuu%nmlﬁmﬁu Junn
s RarmneEIm Afgtesmeldveinananadlutes
Included bark Wasnsaufufidmalilassadissouns vnIsmunedni
Cracks seugnuosiielillunnenmisuunvng Mindesnediuazesune
Sapwood damage/decay Win3amnewiniianudermelunseitlsfioravhliast
goule Ny nioRimSayane
Cankers/Galls/Burls ¥asviniA3asunemniietos:

O Canker fuiindulsaiignuaznsrmden/aoud

O Gall Lﬁa@iamuﬂmnaﬁlﬁﬂmﬂﬁ’mgﬂ%

O Burl w3gi§and1und andu As uiesan lddedndu

YDUNNT D
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Sap ooze vpsmmlviagemneAnIINMsAnderenUFentsl nielasaairsenay
We vpSesmunednd

Lightning damage AMNEYI8ANTH 6N

Heartwood decay nsaanasvasunulsl vindemunelutesiniiuazesuiy
Conks/Mushrooms (brackets) n15@aLTes10 Uit Ianisaanofiiudueu v
wIsmnelureminiiuazeiune

Cavity/Nest hole Tnssluusnuununansvesiuld Juiindosavvesdusauasings
Poor taper AMUITENYDIEIAU AANUAIAYAINTUNITNTZANULIINALTING VI
\3psmneindaduseand

Lean MaBosinyuvasddiunuuang Sufinsefureansady

Corrected suldieundusnluuuinsamdounisiulsluduiiialmllddoulums
Sufinfifiendosiuniseudufinluiuiinsalsls

Response growth miﬁﬂﬂﬁﬁ%ﬂ’]ﬁ'ﬂﬁmuaummiLﬁzy@‘uimLﬁal,ﬁummu%um
YadlA59a59Aa Tufinsurisuasueuin

Main concern(s) feulwndniinnieenwasAsfienavinlau mnliddetalea o 1o
Weue g~

Load on defect fansanmssuthminvesdulsl Sufindu N/A (i) dntes U1u
nans viefitud Aguazduiinamguesnssutimiin

Likelihood of failure nsdnsusav (lagdulula / Wuldle / wSelndidnun)
dnsudrfuiiinduidian mniideinavesdeyatinasgnaelouludunugiing

1 ldl
LUSUTZLAVAULEES

— Roots and Root Collar —
Collar buried/Not visible 0  Depth Stem girdling O
Dead O Decay O Conks/Mushrooms [0
Ooze O Cavity O % circ.
Cracks 0  Cut/Damaged roots O Distance from trunk

Root plate lifting O Soil weakness OO

Response growth
Main concern(s)

Loadondefect N/ADO Minor O Moderate O Significant O
Likelihood of failure

Klmprobableﬂ Possible O Probable O0 Imminent O /

U7 8 AnuuansesvessulduaySeulviduasesinkaslausin
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sINLazlAusIN

Collar buried/Not visible #579@pUNsU B AUlAUsINRaEN D UlULA LA A vun
wazanvufinAuEnldnumy

Stem girdling s1nusaulAusu ieemunemndudetnaiefuauduman
Dead 1A59@519317911¢

Decay M3

(% '
v Av o

Conks/Mushrooms (brackets) msAnesdusidinvihluveinsaanssafiutuoy
yinsemnglutennnieguazefue

Ooze mﬁwé"wmmmaaﬂm%qmf\]Lﬂuwammﬂmﬁzmmaqﬁmgﬂw%amiﬁmLG'?’Jja
Tdenlyl viueSemueiiuazeiune

Cavity Inssluusnaununatsvesnuld Jufinsosasuaddusoualng

Cracks seouenludlolinienmseniennne insemnsadursuazesuelngde
nnil

Cut/Damaged roots M36in Janazdufinszezana1Auiaadan

Root plate lifting Aufisindesntunanslidiuiduldlasumsleninanauuss vi
insesnuinduazmnemsmelddeinandn

Soil weakness NA3osEIEMINTan nALLAZN15BAMTEIsTUUT YRR UlITINN
pgsiltiedAgy

Response growth Msvinuiizeniuliineuaussnisadaivlnfiofiuanundis
yailnseadnans Tufinuniuasvouin

Main concern(s) feulandniinnieenwas Asfienasinlau mnliddetalea q 1%
e “laidl”

Load on defect fiansanmsSuihminvesiuls Sufindu N/A (sifeades) Endes

o w Y]

Ununans nieditdAguaz tuiinanmeveansfutvin

Likelihood of failure nsanausiu (lavnazdulule / 1Wululs / vseilanal ndwdn

(] (% a v A ) 1 A Y v 14 &J 1 [
17) @R IUYDA LA NINIUATIVINUN LU‘HWN‘V]@@ WINUTBANIATNUVBUAUATIENA EJI’E]“LJI‘UEJ\‘I

UM IWUIUTEIMAILEeS
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Wi 2 MIIUsTMAN UGS NTUTINT wuusesugatulyinsdnysenn
v o v =

AMULEEINT599 20899 UlkareSule I SanAnUEee uanandgednundmsuTunn

WLLALMI 0ANUAMAUABINUEIUAT ) INRTILSA

duil 7 msdauszlamannudes wuulesuildisnsdnussinmannudssiiiaueluiuimig
URURA UMM INANdaves ISA: a1s19msUszdiuanudssnduliifueiosdisluns
FTWTBYAIUNTFUIUNM TIAUTEANANUEES a1 sdnduiuaudeslagean 4 auly

neuldnlasumsysadiufandusuin 9

Risk Categorization
. Likelihood
£ = F: Consequences
o " ailure & Impact q

5 g 'E Failure Impact ffrom Matrix 1) i

H 2| E = Risk
_g .9:: g H F- o|g] = N ':'5 % % E rating
z e a |5 | % B zleglz E HH 2|2 .[8e] ofpart
3 Conditions « | B w Target g HHEREIE E HERN N S
3§ | Tree part of concern & | & | & |protection | E HHHEHHE BHEH EIEH B s
1

2

3

4
Matrix | Likelihood matrix. Matrix2. Risk rating matrix.

Likelihood Likelihood of Impacting Target Likelihood of Consequences of Failure

of Failure | yery low Low Medium High Failure & Impact | Negligible Minor Significant Severe

Imminent | Unlikely | Somewhat likely Likely Very likely Very likely Low Moderate High Extreme

Probable | Unlikely Unlikely Somewhat likely Likely Likely Low Moderate High High

Possible | Unlikely Unlikely Unlikely Somewhat likely somewhat likely Low Low Moderate | Moderate

Improbable | Unlikely Unlikely Unlikely Unlikely Unlikely Low Low Low Low

UM 9 MIInUsennmIuGes

- Tree part 52Uia adu nies1nAidiaudes Megruduteulauneay 1 enadud

ﬁﬁ’ﬂ@g’mﬁaﬁ”muazﬁaulwmmm 2 mmﬁuﬁqagmﬁaauuiméu 789N15bU

'
a

neduifulEeduenaanlu fe vieRadondu 4 st "§Fw uay s’

- Conditions of concern szyiofaraandruvessulsimisgiasu uanddlnglus
U

- Part size fadnuwazvesiulifionduiludutmunede Wurugudnanswosfan odn
fu Fadosszyrnavestuduiienadssansenudortvane

- Fall distance ofilsdufinszesnaulins sduvasnubinglauasunnaulnu vue

LALNATIANUNIINASANLAY
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- Target number ningiaviinisasandesiuidaneissylilumhusnvesiuunesy
- Target protection seytadeddganunsadesiudmaneldmesdtionainly

AAKANTENUIINAURIIVBIRULL

[y

= Y v v 13 &
ﬁ?’liJLﬁ‘EN‘UENG]u‘LiJiJ 2 23AUSLNDUAIU

1. Temamsnlauresdulifinsenusa minefauvieenduninniasduvesmsin
Truuaglemafiazifananseny

2. wamnmsinlau 1Hinsugrauazdeyaiiflogi U sediuamdululfvesany
Auma) (improbable, possible, probable, imminent) warlomadiaz inkansznu
(very low, low, medium, high) ndsarnvimssraulariaecd s lilduming 1 1ilo

Duwumdlunmsidenienmavasnsinlauuaz i minanszny
TomalumsiinAnuaumaituauisawu sl e lgkunemaluil:

- Improbable fulsdvseRsldflduinlaulutisanimenmeadniuazenalasinlauly
amwmmmmmmﬂumawnmﬁﬁ’mum

~ Possible manm3sinlau lugasammeonmeliunmelunseunafisun

- Probable mainmsinlaumeldanmormeunimelunseunatiinmun

~ Imminent MmsvinlAuwAntuvIeduualtiufio viiniulueunan sul ndusi avliflax
wswFeihimidnussvnifiuty s1nfiagUsediuardosasenadosdifiun s

WeunUewiruaindunsiy

Tomalunmsasnansenuaavueanunsadnussnnbalneldwuinessluil:

- Very low lomanadu wisensmunideulnsuavasanaidivuie Wunsafnaauly

[ '
[ =

nuniluaeglaldnuieldnuiunsinsdsldsumsunaguatnsuliiviseiu

'
a v 1

- Low Mudululeindulyd nsensmwsazdsansenusoidivne [unsalunuanig

Tdudunssnsmaz i uiuinlduesdududuildsunisunaguainduldiign

Ysziu
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'
v

- Medium diulidl w3 efsnnisenaiinseoliiinansenunedinunelaedanudulula
A ! v < N & g v a & A ! oA =t Vo
deuwhiu Wunsdilununnldusevseiungnaseunsetegiewaiiiesdl asumsun
AauusdNAUldgnyUspiiy

Y A v 1

- High suliivsensigiainasdmansenuseidmuneunian lunsditidmaneiiog

Y

Indfuauumsenmaduninisldnugdlaedinuldsniu

wdwnfansanaudululduesmudswaslemalunisdimansevusd o 1mang
aunsadausznnlasaunind 1 aunsaldduiedelumsdenlosmanuihezdundi
melunseunanifnue siduradns (unlikely, somewhat likely, likely, very likely) 9%
Qﬂ’L%’LﬁaLLamﬁ@mwammm&lmﬁaﬁﬁumw%ﬂ% 2 Famatinnuunaisiden (neeligible, minor,
significant, severe) IngaggnuszliunuAUsuUnTIenTeA I Feomeiiasintuiudimang
HaTinLLTuREfUTU ATesTudTY Anwzn1svin szermsin wardadetu q fenadesty

Wnnngandunsigla

NANANUNNVDIALANWANANNS AU Sz L alaaldnuIn1en o kUL

'
1 o

O Negligible mmLﬁaww@iaw%’wéﬁuﬁﬁyjamm ansadoumse
gonuailAiarliiftesiumsuinduresynaa

O Minor Anudevesensndauluseiusifeuiunarvmsemssumu
Bntlessianshnsedeans

O Significant ANUdEIgveInsng Fuluseauunansdisganymse
MIVINAUVBIYARE

O Severe MIUNARUMIBLELTINDE19518U59 ANIEEIgREN S NI FU
Wargersen sugaveinvesianssud Ay

- Risk rating of part Mm3dndusumAsseusiordrugninUssamlnglfuvindiia

goslumsinduiuanundes defmunn1sdnduduauidesegluseiuin Urunans

NLGERIRIPR

d9ufl 8 NM5UTTWIKazTadin WaaSadun suszdiuldarutionaninnudesuasdnaan

[ A

MIUTINT AUz findnmsTnegludntngun 10



Notes, explanations, descriptions

Mitigation options

Residual risk
Residual risk
Residual risk

Residual risk

Overall tree risk rating  Low [ Moderate 0 HighO Extreme O Workpriority 10 20 30 40

Overall residual risk Low 0 Moderate 0 HighO Extreme O Recommended inspection interval

Data OFinal OPreliminary Advanced assessment needed OONo OYes-Type/Reason

Inspection limitations CONone OVisibility OAccess OVines ORoot collar buried Describe
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g'z/ﬁ 10 MITUSSINIUAE A MU NN

Notes, explanations, descriptions NufselSieesunedoulundedadedilily
osunglSlunuuredu flfesaseasdenle 9 fieestudulindoanmnitui
Mitigation options $18M3#AEeNA NS UNSUIIMNALIEB s g efiosUely
uanssemM AUzt inadesmsluussviausn

Residual risk AuiFesiivdsagvdsainmsansesummides o1aegluszusi U
NATY 89 YTOTULTS

Overall tree risk rating ANuAEgIEATivuadmSusliiaz i mnevesnny
e
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