Assessing Storm Damage in Urbanized Landscapes:
Preparation, Response & Recovery
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Why Prepare?
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FEMA Disaster /Aid

January 1998

B ice damage
B Flooding damage

Fredued by; UM Fagat Seice, Foneet Heolts PratecTon, Dusam NH.




Tree Damage



[ mission tower outside Montreal




Urban Core
Impacts

Downtown
Montréal




Landscape Scale Damage

h 1
¥

J
J

el

Central Vermont: ' - January 1998



Historical Tracks:of US Hurricanes
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WHAT YOU NEED TO KNOW =

13 PAGES OF SPECIAL COVERAGE INSIDE m TIPS, CLOSINGS A FORMATION OM HOW AN WHERE TO GET ELP/PAGES A20.A21

| = 1.8 million Dominion customers Iost power
- Northern end of Hatteras Village decimated
- At least 17 in four states reported dead |

~ SWEPT AWAY

THE ouTaces AFTERMATH Q84 TME QuTER BANKS
“Catastrophic” damage done | From downed lines to water. Il.ltl(-rh Villag: 'wldlml A‘IH
problems Isabel left behind
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Forecast Center Positions
Potential Day 4-5 Track Area

@ Current Center Location

L J
Cl Potential Day 1-3 Track Area

mmm [ropical Storm VWarning

I Hurricane Warning

Current Center Location 30.0 M 72.6 W

Hurricane Isabel
September 17, 2003

11 AM EDT Wednesday
Advisory 46

Max Sustained Wind 110 mph
Current Movement 9 mph
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AAffected! Maryland-and Washingtom, DC D¢

A$945 million (2003 USD, ($1.13 * billien- 2011 | USD))
AighestSustained-Winds: 60 0 MpH
AOver-2’million-households/businesses dost-powersower
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| sabel nwr ea
havoc on the forest

of urban and
Suburban trece
Many of them are so

big that, when blown

over by tropical
storm-force winds,
theyore |1 kel
a power line that

was once thought
safely diI start

- Pat Michaels
Virginia State
Climatologist
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Katrmaa Bé&yonortie freésees

A$81! Billion inidamage: =
A1,836 fatalities ==

A 80% New Orleans submerged:
A 3 million without ;! elecricity,

A90,00 sg:miles-declared | disater:
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Katrnnas Tréeckossss

http:/iwww.nasa.gov/mission: pages/hurricanesfarchives/200: o=/ 2010
7/katrina; .carbon:html{ |

5 millionracres-affected =
20 million trees dostost



Western/CentralMassachusetts
June 1, 2011 Tornado
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Western/CentralMassachusetts
June 1, 2011 Tornado

Amr.lerst

S 2 |
Worcester
Broo.kﬁeld
Weilild 44w o (%0
(® :
® A i Vongy 8 Brimfieid v (%5
| | West Za0 ~ (®) e Sturbridge
5 MILES Springfield T Springfield I o Dilley
4:30 p.m. 4:32 p.m. 5:22 p.m.
Possible tornado touchdown in Amateur radio operator reported State Police report tornado on the
Shaker Road area. tornado on the ground one-half ground in Sturbridge on Interstate
6:07 p.m mile from Main Street. Widespread 84 exit. Cars overturned.

Electric company reported to police
a tornado on the ground in
southwest portion of Westfield.

damage.

6:20 p.m.
State Police report tomado in north
Springfield area.

NOTE: Preliminary information from NOAA as of 10:30 p.m. yesterday.
SOURCES: National Oceanic and Atmospheric Administration ; ESRI; TeleAtlas

, Reported tornado touchdown
Reported death
o

7:25 p.m.

Amateur radio report of a tomado
touchdown in Sturbridge at Route
49A.

PATRICK GARVIN/GLOBE STAFF |




Western/CentralMassachusetts
June 1, 2011 Tornado

_"_"
i
Wt
- o

A
‘- o

. "y

tornado track™




Western/CentralMassachusetts
June 1, 2011 Tornado




Western/CentralMassachusetts
June 1, 2011 Tornado
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Tornado

June 1, 2011
Springfield MA.
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On the ground
response and
action
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The Urban Forest
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Planning. Responding. and Hegresning—
A Community Guide to Natural Disaster Relief
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An Initial Storm Damage Assessment
Protocol for
Urban and Community Forests

January 2001

Developed by

USDA Forest Service
Northeast Center for Urban and Community Forestry
University of Massachusetts, Amherst
Amherst, MA 01003

Davey Resource Group
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Naples, NY 14512
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The Urban Forest

Second Edition 1994

U5 L Barban and john W. Andresen

Planning, Responding, and Regreening--
A Community Guide to Natural Disaster Relief

Chapter 1 Introduction

Chapter 2 Coping with Natural Disasters
Chapter 3 Preparing for Natural Disasters
Chapter 4 Natural Disaster Alert, Response and
Recovery

Chapter 5 Regreening the Community
Chapter 6 Approaches to Working With Disaster
Relief Organizations

Chapter 7 Tornado  Releaf - A Case Study
Chapter 8 Notes from Hurricane Andrew
Chapter 10 References

Chapter 11 Appendix - Key Words

http://imww.na.fs.fed.us/urban
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Tree Emergency Plan Worksheet

For: Urban and Community Foresters, Community Leaders, Public Works and Parks
Departments, Planners, Councils, and other Public Officials

1. Early Warning System/Weather Forecasting Service — Use an early
waming procedure to enhance mitigation: communicate with the National Weather Service, a consulting
meteorological firm, a designated television weather channel, or the local police department. With a
procedure in place, you should have at least three hours of lead time hefore most tree damaging weather
strikes

Staff Lead:

Contact Name:
Address:
Phone:
Mobile:
FAX:

Email: Web Site

Description of services provided:

2. Local Emergency Manager — Lead contact for a community and responsible for
emergency planning and response activities.

Name: Phone:
Mobile:

Role(s):

3. Public Relations Coordinator — This is the individual responsible for primary public
relations, media contacts, citizen information and communications ahout the natural disaster. (Must have
full knowledge of damage, community issues and capabilities, and be able to make decisions.)

Name: Phone:
Mobile:

Alternate(s):

Name: Phone:
Mobile:

Name: Phone:
Mobhile:

http:/Mmmww.na.fs.fed.us/urban



Tree BEmergency. Plan\Werksheet

6. Emergency Call Out Procedure — mmcne commct e for =it
Namea: Will Contact — Name:

i

http://Awww.na.fs.fed.us/urban




Tree Emergency Plan'\Weorksheet:1

11. Procedure for Debris Staging and Removal — weatry ssvcrai asas toe
shaging and proos mng debrs. Estbish a conlract of ageement seowing cach stio. Chocss a

S0 that Is large, tal, weF-dmine o and 200eastie to roacs that cam support Tuck weights of
al least 9 5cns por ks, Idantly ways %0 profect Significant Too s of Cuttral E0WNDSs CUing prooeasing.
Fotental 50 5 INCLI0S undeveioped Dark, industnal, comekeny, 5 and sais jand.
parking 1ofs fven paved ots) work well. mwbmw wmwwwmuw
arcas. Idenity mulio sibs. Annually %COMINM 200055 3nd avasabily 10 theao stos. Make surs the
s i farge enough for safoly considerations (1ying dotris from dub grindors), f possilo. idonity sios
hat can be socusd fonang).

Site 1~ Location:

Contact NamaFoiec

oo Mobids:

12. Debris and Brush Removal from Private Property — sy row you
WIS aocreas this is00. A majer stomm makes £ atiodt for privare OWNers 20 Femone brush and
cGetris. Make a decision af iho munidpal ioved aliowing for cebris Delorming If your oty has
adcquale cquipment and sl availabio 10 docomplish Shis Ofcn Snormows task. It & criscal 7ot you
provice QUIdeENes for resicbnts. Spoctly the yRes, amounis and pling arrangement of 2o malkerials that
mmm.cmwmwmm-mmmmmnmm

ng and wmovd by preparing a kst of compants hal an loensed, pokasknaly Yained and
Insuxd.

Porson Responsivie:

Phore: Mobik:

http://Awww.na.fs.fed.us/urban
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. Estimating Storm
Damage Costs




What is- I-Tree?

A suite of tools to assess urban vegetation and

their ecosystem services and values

i-Iree i-Iree= i-Iree= i-Iree= i-Iree

Streets




Public - Private-Partnership

USDA Forest Service

Davey Tree EX

National Arbor

nert Co.

Day Foundation

Society of Municipal Arborists

International Society of Arboriculture

Casey Trees

CaseyTrees’




Goalls &

i-Iree

Simple and lowcost tools and methods to aid In
forest planning and management

Complete process start to finish

Washington DC

Urban Forest Effects and Values
June 2009
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How Does-Storm Work?

Context of Use
Sampling
Data Collection

PDA & Desktop
—eatures




Context of Use

i-Iree

Storm

* Planning

A Framed by overall natural disaster plan
* FEMA funding: Pre-Disaster Mitigation Program
* Tree Emergency Plan Worksheet (Burban)
* Recovery
A First 24-36 hours

7z

A Response to state emergency agency



The-SDAP Process

An Initie! Storm Damage Assessment
Protoce) for
Urban and Commanity Forests

i-Iree

Storm

Random Plots
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Pre-Storm Sample

Survey

Estimating
Engine

Form 84
POST-Stonn Field Data Collection Sheet (Populated Areas)

Communty Name':
ON strest Pict Nurmber'
FROM Strast: 70 street:

Date Flot Length (i)

ROW W feet. Collectedby:

Eew—— \

e |
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Estimate



Components: =

Form 54
POST-Storm Field Data Collection Sheet (Populated Areas)

Commurity Name'.

ON street;

FROM Strest 70 street:

Date: Flot Length (fi )

ROW Widh (feet ). Collectedby:

| E———

E—

ROW Trees ONLY

Tree Pruring
e e I
| s
o)

e
.o

[2Rate aitees 3 agrotp nat sl Wb SOeetor e edge oftie Igvtarway.
[*Chocee emercroms Loss orC i Yars i e wiae pit,

< Forpit biger 121500 et e ptave e Crom L) of ol b Y
e e o e ptoeyond 00t ety i

* Awrage ol _\ymber of 13-t egnens exmied.

Toionsos] towisos T Fou voon

g
Hs

Wow fo | M s | M s

Whiph S | Fowr Soan | W S

HIHIH T

Data:Storage & Processing 1o




L Sampling:Methods

~1
/

* 2-3% of blockside mileage

A Blockside = street segment between road/street
corners or ends

¢ Manual Method or Computerized Process
A Random selection
A 10 blockside minimum needed for analysis
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Data Collection

Form SA
POST-Stonm Field Data Collection Sheet (Populated Areas)

Commurity Name':

ON Street: Plot Number':
FROM Street: TO Street:

Date: Plot Length (ft/mi ):

ROW W dth (feet): Collected by:

Start of plot description:

End of plot description:

“Forpiot bigerthal 800 ket, reportaverage (Crows Loss) or total (Cibk Yards)
ofthe remalickr of tie pl yord 800 Teeth the 1 lere.

ROW Trees ONLY ROW + 50’ Trees*
Tree Removals Tree Prurirg Debris Estimate?
DBH 'I'.;::"y" ,’;:x‘.'l '::: :::ﬁnln “m:l:::l uya.:-:u :}E; 'rl:r' ':: ::,::‘ “f:_:;:‘ crowN | cumc
B e Bl ) ot ] o] e b el T
6-12 32 0.75 0-100
13-18 5.1 1.0 101-200
19-24) 77 15 201-300
25-30 10.2 20 301-400
31-36 125 30 401-500
37-42 204 4.0 501-600
434+ 28.0 5.0 601-700
'Itphthbimatos was recorded durg set ap it 1y 1ame ard plot vamber. | Extra®
2Rate alltrees a agrowp hiat tall Witk S0 eetof tie edge oftle rOItoFway. | Total CL.
IChocse eftierCrow Loss or C bk Yards br tie wiole phot.

* Awrage = Total+_s4mber of 100-footsegmert examiied.

i-Iree

Storm




Overview: Pre-storm setup

A Create random sample

A Before emergency!

A Use electronic or manual means
A Measure tree density and size class

A Within ROW

A Al so 5006 back from ROW
A Take final steps

A Pre-Storm report form: useful estimate

A Storage for future use




Data collection: paper forms

A In disaster work, good reason to keep
paper as option
A Electricity not a concern
A Damage possibility minimal
A Reduces training needed
A Forms for many different situations

ACopies in Userés Man:



Fg
POST-Stonn Field Data Col

54
ction Sheet (Populated Areas)

Commurity Name®:

Form

POST-Storm Field Data Coll¢

ion Sheet (Rural Areas)

Community Name':

ON Street: Plot Number': ON Road: Flot Number':
FROM Street: TO Street: nterwction nearest to plot start:
Date: Plot Length (ftimi ): Approxim ate distance to Interssction:
ROW W dth (feet): Collected by: Dats: Pot Length (fest):
ROW Width (fest): Collectad by:
Start of plot description:
End of plot description: startof plot:
End ofplot:
ROW Trees ONLY ROW + 50’ Trees®
Tree Removals Tree Pruning Debris Estimate®
Tally Time | Tobt vours | Tany | °8! | 1ime | Tob1 Houre ON Right-ot-Way Traes Debrt ¢ & xtim ate®
ogy | Number ::;::'I Por | rRomoval [Hazara|, 1 | Per | 4oz prune 1:;.:0':' crown | cuac (Count tree s on both ids yof the road)
A% | pomoval| Tree & mn:a '"'" *"f:' ::o": Pruns 0!1:::6 (bl foocx | gogments | 988 [VARDE Rats In :m' Crown | Cublo
Tree © e per e Treo & Yms:Aay.kee) Taliyot | Tohl | Avg | Tobl | Tallyor | Tobt | Avg | Tohl soqmonts | 1056 | Yarde
hazardous |Mumber| Mme* | Houre | hazadoug |Number| Mime* Hours
6-12 3.2 0.75 0-100 % ot por mg:vnl nm* ROW of Per Ha zrd o100
& | hazad- | 113 Prune | Prune
1318 5.1 10 101-200 s | | ¥oew= s (ol oo
remaval 4me per oune ox ime 101-200
. - ROW removal ROWN or prune’
19-24 77 15 201-300 oot ) s per pruney 3G
25-30 10.2 20 301-400
301-400
31-36 125 3.0 401-500
6.2 25 101-500
37-42 204 4.0 501-600
43 8.0 5.0 601-70 ol
+ g g 1-700
otk 01700
' Ifplthbrmator was recorded darhig set ap Js thil [y aame ard plot s imber, Extra® It road avd plot hbmation was recorded darlig setap, Jastil v same and plotnimber. 01-800
2Rate alltrees a5 agrop tattll Witk SOTestof e edge oTtle NGMOFWAY. | Total CL 01 rral foak, emouls 3t 01 recardec b e trees Aty Gl Tie 1 beer Exte
rediced S0% from the wrban rak, ard e xclcks shimp removal.
“Clocse effier Crown Loss or C bl Yards hr tie wiole piot. “ O reral roads, tme per prase ks tor proalyg ofbroke s of kazardows braices TotalCL
4 Forplot bagerthar 800 ®et, reportaverage (Crows Loss) or tofal (Cabke Yards) gregestiar ¢ hcles only. Tine das bees rediced S0% from 1iban rae, and Awrage®
oftie remalvcer of ie ptbeyord 800 teetls the correctcolima lere. ooes 10t hclide otier priahg.
“ Choose Crows Loss or Cabt Yards r tie pot. Estinak Crows Loss with ole ofthese TotalCY

* Awrage = Total =, )smber of 100-footsegmert examiied,

Valies; 125 (0-25%),57.5 @5-50%),62.5 (51-75%), 01 87.5 (16-100%).

“For pbt bb?élﬂal 800 Ret, re nam?e TOWL LW‘) orotal (Clbb Yam oftie
mtoﬁlep \Old 200 ®et I te correctcolima kere.

‘pwrage = TollG), = #of 100 segmerts




Data: Collection: Desktop’Interface

A Manage Users
A Community Values

A Reference Data
A TIGER
A manual

A ROW Info
A Export Data




Data: Collection:-Desktop: Interface =«

Setup Questions: i-Tree Storm

DBH class
8-12
3-18
19-24

Removal Hours

3
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PDA Setup Interface

® Management ofiprocess;ss,
data:and:applications <

® Simple; intuitive v

a2 i-Tree Storm Interface [Z] =

import from Tiger Line

Reset Database

Work with PDA

Export Data to Spreadsheets

i-Iree

Storm

i-Iree

Storm

A Storm Damage Assessment Tool




Data collection: PDA

A Installed on
handheld through
Start menu

A Data uploaded
automatically
during
synchronization



