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Why Prepare?




- Tornados

. Thunderstorms & Wind
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Any Time, Any Place....

My Locati
@ L
0 Tornado Watch

Expires: 06/02/2011 12:00 AM
Ma . Massachusetts
Counties Included Are

Essex Franklin
Hampden Hampshire
Middlesex Norfolk
Suffolk Worcester




1997 April Fool’s Day Blizzard

March 31 - April 1, 1997

Snowfall {inches)
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1997 April Fool’s Day Blizzard

« 700,000 customers Lost Electricity
» Nearly 13% of New England lost power
« Boston's greatest April 24-hr snowfall
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FEMA Disaster Aid

January 1998

B loe damage
B Flooding daage




***** Tree Damage







Urban Core
Impacts

Downtown
Montreal
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Landscape Scale Damage :
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Historical Tracks of US Hurricanes




Isabel 2003: “A Storm of Trees

WHAT YOU NEED TO KNOW
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= 1.8 million Dominion customers lost power | %
m Northern end of Hatteras Village decimated
a m At least 17 in four states reported dead |

- SWEPT AWAY
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= “Catastrophic” damage done | From downed lines to water, | Hatteras Village IM)IAIP(' after |
to power grid, officials say emis Isabel left behind | hurri > cuts isla alf B




Isabel 2003: “A Storm of Trees”
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| Day 1-3 Track Area

1a

Forecast Center Pos

@® Current Center Location
Potent

£-C Potential Day 4-5 Track Area

I Hurricane Warning
mmm [ropical Storm Warning

N

Current Center Location 30.0 N 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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- Affected Maryland and Washington, DC

« $945 million (2003 USD, ($1.13 billion 2011 USD)
*Highest Sustained Winds 60 MpH

«Over 2 million households/businesses lost power



Isabel 2003: “A Storm of Trees”

Isabel “wreaked
havoc on the forest
of urban and
suburban trees...
Many of them are so
big that, when blown
over by tropical
storm-force winds,
they’re likely to find
a power line that
was once thought
safely distant.”

- Pat Michaels
Virginia State
Climatologist



Katrina: Beyond the Trees
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Katrina: Beyond the Trees

- $81 Billion in damage

- 1,836 fatalities

« 80% New Orleans submerged
« 3 million without elecricity

* 90,00 sq miles declared disater




Katrina: Beyond the Trees




Katrina: Tree LossS

http://www.nasa.gov/mission_pages/hurricanes/archives/
2007/katrina_carbon.html

5 million acres affected
«320 million trees lost



Tornado Tracks 1950-2012

TORNADO TRACKS




Joplin, MO Tornado Disaster
May 22, 2011

JOPLIN MISSOURI TORNADO PATH IMPACTED AREA




Joplin, MO Tornado Disaster
May 22, 2011
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Joplin, MO Tornado Disaster
May 22, 2011




Western/Cenitral Massachusetts
June 1, 2011 Tornado

@ My Location
D Springfield, MA

0 Tornado Watch

Expires: 06/02/2011 12:00 AM
Ma . Massachusetts
Counties Included Are

Essex Franklin
Hampden Hampshire
Middlesex Norfolk
Suffolk Worcester




Western/Central Massachusetts
June 1, 2011 Tornado

Amberst 03 W Reported tornado touchdomn
5" v G oz o b degmiada .

® ) >
Westfield
R L AR A Bimfleld W 5
il Y West - ®  WeSturbridge
5 MILES Springfield I Springheld 9 o Dudley
430p.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
mile from Main Street, Widespread 84 exit, Cars overtumed.
- 607 p.m. damage
Electric company reported to police ‘ 7:25p.m.
- a tornado on the ground in 6:20 p.m. Amateur radio report of a tormado
- southwest portion of Westfield, State Police report tomado innorth ~ touchdown in Sturbridge at Route
Springfield area, 49A.

- NOTE: Preliminary information from NOAA as of 10:30 p.m. yesterdlay.
- SOURCES: National Oceanic and Atmespheric Adminstration ; ESRL TeleAtlas




Western/Cenitral Massachusetts
June 1, 2011 Tornado
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Western/Cenitral Massachusetts
June 1, 2011 Tornado




‘Snowtober Surprise = October 2011




‘Snowtober Surprise’ — October 2011




‘Snowtober Surprise’ — October 2011




‘Snowtober Surprise = October 2011
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‘Snowtober Surprise = October 2011




‘Hurricane Sandy - October 2012




‘Hurricane Sandy - October 2012




‘Hurricane Sandy - October 2012
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On the ground
response and
action




Storms Over
The Urban Forest

Second [ditkn 1994

Planning. Responding. and Regreening—
A Community Guide to Natural Disaster Relief

Tree Emergency Plan Worksheet
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An Initial Storm Damage Assessment
Protocol for
Urban and Community Forests

USOA Foreat Service
Northeant Conter for Urban and Communky Forestry
University of Massachusetts. Amberst
Amberst, MA 01003

Devey Resosrce Growp
S50 Wicks Roadt
Naplea, NY 14512

TREE EMERGENCY MANUAL
for

Public Officials

Dewiapad by
Community Farestry Eduncaton Project
Cornell Conperative Extension of Masror County
Rochester, NY

wprred B 4 ra -
USDA Forest Service, Nertheastrs Region

et
Northest Center for Urbas and Community Forestry
Amberit. MA
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The Urban Forest

Second Edition 1994
% L Burbon ond bobe W Andress

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://iwww.na.fs.fed.us/urban



The Urban Forest

Second Ldition 1954

Planning. Responding. and Regreening—
A Community Guide to Natural Disaster Relief
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Tree Emergency Plan Worksheet
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An Initial Storm Damage Assessment
Protocol for
Urban and Community Forests

USOA Foreat Service
Northeant Conter for Urban and Communky Forestry
University of Massachusetts. Amberst
Amberst, MA 01003

Devey Resosrce Growp
S50 Wicks Roadt
Naplea, NY 14512

TREE EMERGENCY MANUAL
for

Public Officials

Dewiapad by
Community Farestry Eduncaton Project
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Rochester, NY
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Urban Tree Risk Management:
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Tree Emergency Plan Worksheet
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The Urban Forest

Second [ditkon 1994
Planning. Responding. and Regreening—
A Community Guide to Natural Disaster Relief
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TREE EMERGENCY MANUAL

for

Pablic Officials

Derwiapad b
Community Farestry Eduncaton Project
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Rochester, NY

wprred B 4 ra -
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Northest Center for Urbas and Community Forestry
Ambert. MA
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Urban and Community Forests
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An Initial Storm Damage Assessment

Protocol for

USOA Foreat Service

Northeant Conter for Urban and Communky Forestry
University of Massachusetts. Amberst

Amberst, MA 01003

Devey Resosrce Growp
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- Estimating Storm

****** Damage Costs

i-Iree

Storm




What is i-Tree?

A suite of tools to assess urban vegetation and

their ecosystem services and values

1Tree 1Tree 1Tree 1Tree 1Tree

Streets Spe




Public-Private Partnership

¢ USDA Forest Service

¢ Davey Tree Expert Co.
¢ National Arbor Day Foundation
¢ Society of Municipal Arborists

® International Society of Arboriculture

® Casey Trees
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~ CaseyTrees
re WASHINGTON DC




Goals %

i-Iree

Simple and low-cost tools and methods to aid in
forest planning and management

Complete process — start to finish
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Urban Forest Effects and Values
June 2009
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I-Tree Version 4.0

¢ 5 New or Enhanced Tools

i-Iree i-Iree i-Iree i-Iree_ i-Iree

Hydro

Canopy VPest



How Does Storm Work?

Context of Use
Sampling
Data Collection

PDA & Desktop
Features

s NN JHNE. ML

i-Iree

Storm




Cowntext of Use %

i-Iree

Storm

¢ Planning

= Framed by overall natural disaster plan
* FEMA funding: Pre-Disaster Mitigation Program
* Tree Emergency Plan Worksheet (Burban)

* Recovery
= First 24-36 hours
= Response to state emergency agency



i-Iree

Storm

Pre-Storm Vvs.
Pre-Storm Survey _ Post-Stormu
' Sampling and
Gstimatiwg

Post-Storm Survey



i-Iree

Storm

Pre-Storm Vvs.
Pre-Storm Survey ~ Post-Storm
| Sampling and
Estimatiw@

Post-Storm Survey



i-Iree

Storm

Post-storm sLmPLe
Vvisual Estimate

Pre-storm Estimate
- (minus)

Visual Esitmate

= Estimated Damage




The SDAP Process

An Initial Storm Damage Assessment
Protocol for
Urban and Community Forests
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Storm
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Data Storage & Processing i




i-Tree

Storm
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Sampling Methods

¢ 2-3% of blockside mileage

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

¢ Manual Method or Computerized Process
= Random selection
= 10 blockside minimum needed for analysis






Manual Sampling Method

from the Diagram

From Street I To Street

Firat Street i West Street

Main Sweet l \' mk‘ ‘lu’d
Dead End l Fint Stroet

Main Sereet | Mapke Strest

l \hplc %lrv« | lmx Slnxt | \\cwl \ml




The Smarter Way

Example:
Hornell, N
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X peography relwork esglorer - Nelscape

€. geography network explorer
searnch browse “

TIGER/LIne Files, Redlstricting Census 2000 &

Content Citation:

Title of Content: TIGER/Lne Flles, Bedistricting Census 2000 Sou rce Of

Type of Content; Oowrlcadable Dats .
Content Publisher: U5 Bures, of the Cersus I IGER/Llne
Publication Date; 2000-02-01

Content Description: data as

Content Summary: The Redstriteg Centus 2000 TIGERLng Hlos sre an etract of selected geogragtsc and cartograghec rfcen|
TIGER data basze. The geographec coverage for 2 sngle TIGER/Uine fie & 3 county OF sTabstical equivalers entity, with the coverag Sha e lles
2000 loga boundanes. A complete set of Redustrcting Consus 2000 TIGER/Une Nes ndudes Al counties and statistzally equivaker

States and Puerto Rico. The Redstncting Cersus 2000 TIGER/Line Mies consist of ine segmerts representing physxal features ang

stabsucy boundanes,

Content Purposes [ order for 0thrs L0 ute the rformation in the Census TIOER dats Dase = & geogrsphe informabon systam (GI5) or for cther
geograghe appications, the Census Bureau releases to the public extracts of the data base in the form of TIGER/Line Nies

Content Themes: Admeeitr e and poltical Bourdires
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Map of Sample Plots
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Data Storage & Processing




i-Iree

Storm

Data Collection

Form
POST.Stom ollection
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Data Collection- Paper

i-Iree

Storm

Data Collection- PDA




Using i-Tree Storm

¢ Examples of Applied Use
® Success Stories
¢ Other Points




pata Collectlon
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overview: Pre-storm setup

= Create random sample
= Before emergency!
= Use electronic or manual means

= Measure tree density and size class
= Within ROW
= Also 50’ back from ROW edge

= Take final steps
= Pre-Storm report form: useful estimate
= Storage for future use




Data collection: paper forms

= |n disaster work, good reason to keep
paper as option
= Electricity not a concern
= Damage possibility minimal
= Reduces training needed

= Forms for many different situations
= Copies in User's Manual, or on web
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pata collectlon: data entr

= Paper forms only —— o
A »

Dl &0 e
1

AB o & 0ROVl

= Easiest to use
Excel’'s entry form

= Highlight top row of
headers

= On menu, click
Data 2 Form

= Can also just start
typing at cell A1




Data Collection: Desktop tnterface

Manage Users
Community Values

Reference Data

= TIGER
= manual

ROW Info
Export Data




Setup Questions: i-Tree Storm




Setup Questions: i-Tree Storm Hurricane Adaptation (Beta)




PPA Setup interface

¢ Management of process,
data and applications

¢ Simple, intuitive
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OverJ/lew: Post-storma work,

= Revisit sample segments

= Storm or Hurricane: choose estimation
method
= [ndirect by average crown loss class
= 0-25%, 26-50%, etc.
= Loss category images available from FS
= All trees within 50" of ROW
= Direct as CY of debris

= Only trees within ROW
= Hazard pruning by size class
= Hazard removal by size class

= Enter data, report results




OVEeNr/LEW: vaLLolLt:d

= Peer reviewed sampling protocols

= Also: storm type factor

= Tested for ice storms
= |ow variance

= 2% sample got within 5% of true value in field
test

= Not tested for wind storms

= Larger variance
= May affect required sample size

= Area of ongoing I-Tree research
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pata collection: PDA

= |nstalled on
handheld through

Start menu — |
Storm & E
= Data uploaded Damage QP  mamm b
" L e ;
autpmatlcally =
during e E
= =  how1s C ] 3
synchronization B - Emm = ] |
=== hOW 513 | : [ E
sows [ E
ROW 40+ l 0 l q‘iﬁ

A b2 act E




pata collection: PDA

= |nstalled on
handheld through
Start menu

= Data uploaded
automatically
during
synchronization




Reference data (plots)

= TIGER

= Can upload sample TIGER/Line data
= Same process as described before

= Manual
= Can do own sample from map
= Must be random

= For both, recommended
= 2% of blocksides

= 30 minimum (maximum?)



Estimating Costs
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Storm

User’s Manual
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What kinds of storms do you anticipate? Ice storms, hurricanes and floods, smaller-
scale disasters?

Different disaster types present different damage and debris profiles, requiring some
adjustment to the use of Storm.

e s

Wt«ms tend to have relatively widespread and uniform damage, and the
v 0st exclusively vegetative, Furthermore, the ice-laden debns usually remains

at its initial landing place and is not moved around by natural forces. These characteristics

permit quick, accurate estimates of potential and actual damage and costs from a small
random sample.




——

Hurricanes and floods: Hurricanes and many floods also produce widespread damage,
an : ell to produce a quick estimate of actual damage and costs. A

| Hurricane Adaptation has been incorporated into Storm that makes use of actual data
| and practices from a 10% random sample of communities in Florida following the 2004-

2005 hurricane seasons. For pre-storm assessments, the Hurricane Adaptation version
(beta) predicts average vegetative debris loads based on street mileage and a choice of
three damage levels. Because general averages are used, the estimates tend to be more
accurate at the larger scale than at the very local level,

What Type of Storm?




i
( Smaller-Scale Disasterw}maller-scaie disasters, including tornados, derechos (straight- |
. with thunderstorms), and some fioods, present sampling problems

****** since they affect smaller areas. To estimate the damage caused by smaller-scale -
ffffff disasters, the following procedure may be used. I

Determine the rough geographic area affected by the disaster. it may be necessary

to assess this based on a quick survey of the area, for example, by driving toward the
****** area from different directions and noting where the damage begins, or by using aeral ——
ffffff data if avallable,

Draw a boundary around the affected area on a street map or in the GIS file usedfor |
—————— sampling. -

Determine the total street miles in the affected area using the scaled map or standard |
****** GIS tools. ——

Establish a suitable sample of the street segments in the area.

What Type of Storm?




Hurricane Adaptation users must also decide: Will you separate estimates for tree
removal and tree pruning from estimates of debris removal?

The data collection protocol differs slightly depending on whether you will bid out
emergency work in a lump sum for debris (including pruning and removal), or instead break
it up by handling the emergency tree pruning and/or removal with a different contract.

Hurricane Considerations




Does your community include rural (unpopulated) roads?

Data collection for rural roads differs slightly from data collection in populated areas. This
is mainly because in populated areas FEMA will reimburse costs for debris that can be
hauled to the curbside by residents, so trees 50 ft beyond the right-of-way are included
in estimations of potential debris. There are manual forms specifically for rural areas and
rural plots can be identified in the plot list and PDA.

Rural Roads?




Will you collect data using (a) the i-Tree Storm PDA tool, (b) paper forms for manual
data entry, or (c) a non-i-Tree platform?

The Storm software package includes a PDA application for use in data collection,
Significant updates have been made for i-Tree v. 3.0, and the PDA application now warks
seamiessly from within Storm. The program will work with Pocket PC devices running
Window's Mobile 2003 (or later).

If your community lacks funding to support the use of PDAs or you simply prefer to use

an alternate method, that's no problem. Data collection can be conducted using the paper
forms in the Appendix, spreadsheets, etc. If you use the paper forms, data can later be
entered directly into Storm'’s Excel Template. If you would like to use a non-i-Tree platform,
look over the data requirements on the forms to get an idea of what is needed. It's a good
idea to have the paper forms ready no matter what your decision, as storm-related power
outages are likely,

Data Collection Method?
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Questions __
Discussion —
Other Points
www.itreetools.org

@E www.unri.org/research-documents
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