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HAZUS-MH: Emergency Management Higher Education Conference

EMERGENCY MANAGEMENT HIGHER

EDUCATION CONFERENCE

HAZUS-MH Breakout Workshop Objectives

ntroduce HAZUS-MH and its applications

Discuss opportunities for university support

= Service learning opportunities
= Resource for HAZUS-MH users
= Student curriculum

© FEMA
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HAZUS-MH Breakout Workshop Agenda

= HAZUS-MH QOverview

= Software Demonstration

= University Roles in Supporting Implementation
= Education Opportunities

© FEMA
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Earthquakes, Hurricanes, and Floods
Will Continue to Occur...
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Earthquakes, Hurricanes, and Floods
Will Continue to Occur...

How can we to minimize damage and
loss of life to prevent natural hazards from
becoming natural disasters?

By understanding potential losses and
managing risks
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HAZUS-MH: Features

Physical
Impacts

Economic
Impacts

Social Impacts

H I§Tecno|ogy
sEiNationwide Databases

4+ 'mNationally Standardized Loss
7 EEstimation and Risk Assessment
s Methodology
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GIS Technology' _. I,,&_’

1"";&"
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= Spatial Relationships
= Layers
. Computations  Frobha s e———
= Risk
Communication
= Risks
= Solutions
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Nationwide Databases

= Demographics — Population, Employment, Housing
= Building Stock — Residential, Commercial, Industrial

= Essential Facilities — Hospitals, Schools, Police
Stations, Fire Stations

= Transportation — Highways, Bridges, Railways,
Tunnels, Airports, Ports and Harpors, Ferry Facilities

= Utilities — Waste Water, Potable Water, Oil, Gas, Electric
Power, Communication FaC|I|t|es

= High Potential Loss Facilities —Dams and Levees,
Nuclear Facilities, Hazardous Material Sites, Military
Installations

© FEMA
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Nationally Standardized Loss
Estimation and Risk Assessment
Meth od 0 I ogy
= Engineering Analysis FESESE, =

= Hazard-Specific
Oversight
Committees
= Expert Practitioners
= Academics

= Non-Proprietary
= Well Documented
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HAZUS-MH: Models

: &

Earthquake Flood " Hurricane
Ground Motion Frequency Depth Winds
Ground Failure Discharge Velocity Pressure | Missile | Rain

Direct Damage
General Building Stock
Essential Facilities
" High Potential Loss Facilities
Transportation Facilities
Lifelines

Induced Damage

Fire Following
Hazardous Materials Release
Debris Generation

Direct Losses

Cost of Repairs/Replacement

Income Loss

Crop Damage

Casualties

Shelter and ﬁécnuery Needs
Indirect Losses

Supply Shortages
Sales Decline
Opportunity Costs
Economic Loss
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HAZUS-MH: Analysis Levels

Level 3

Level 2 Additional Data
Input Parameter
Modification

Level 1 Standard Databases F 5.:  |
~ InCAST - Inventory Collection
and Survey Tool

Level 1 and 2 analyses can usually be BIT - BU|Id|ng lnpllt Tool
performed by emergency services or FIT = Flood Inventory Tool

planning staff

Level 3 analysis typically requires
specialized technical expertise
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HAZUS-MH is for a study area of any size

= Region

= Com
= Neig

= |ndiv
Site

nbor
idua

munity
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HAZUS-MH and Risk Management

Prepare

= |
—— Respond
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Preparing for a Nat(iral.Haz

: '- G. 2
Ly

What are our risks?
Where are the best Iocatibﬁs .
for shelters and do we have
enough space? g X

Where should we targe
outreach activities? |
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Mitigating the Effects of
a Natural Hazard
Where should we put

our resources to achieve
maximum benefit?

How much will this mitigation
strategy decrease our losses? g

Where are we In
our mitigation plan?
How have we progressed?
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Responding to a Natural Hazard

How many 2!
injuries do we expect?

What are the best
evacuation routes?

What hospitals were
damaged and where
should we take our
injured?
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Recovering from a Natural Hazard

What is the demand
on recovery staff?

How much debris do
we have to remove?

How much funding does
the community need to
request to recover?
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HAZUS MH Reaching Beyond

Natural Disasters

= ALOHA Dispersion
Modeling

= FLDWAV Dam Breach
Modeling

@ Hazus99 for ArcView - chalesnew

SITE DATA INFORHMATIOH:
Location: CHARLESTOHN, =0
Building Air Exchanges P
Time: June 9, 2002 1529

CHEMICAL IHFORHMATIOHN:
Chemical Hame: BROMIHME
TLU-TwWa: 8.1 ppm
Footprint Level of Conce
Boiling Point: 137.75" F
Vapor Pressure at Ambien
Ambient Saturation Conce

L& L & K R = ® K R L L

ATHOSPHERIC IHFORMATIOHN:
Wind: 25 mph from e at 3 mecers
Ho Inuversion Height
Stability Class: D Air Temperature: 85 F
Relative Humidity: 5% Ground Roughness: open country
Cloud Cowver: 8 tenths

SOURCE STREHNGTH IHFORHATIOHN:
Direct Source: 1884688 pounds
Source Height: 15 feet
Release Duration: 1 minute
Release Rate: 1,678 poundsssec
Total Amount Released: 188,888 pounds

FOOTPRINT INFORMATIOHN:
Model Run: Heavy Gas
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HAZUS-MH Breakout Workshop Agenda

= HAZUS-MH QOverview

= Software Demonstration

= University Roles in Supporting Implementation
= Education Opportunities




HAZUS-MH: Emergency Management Higher Education Conference

Selecting a Hazard Model in the Start-up Wizard

Hazard Type

The hazard type controlz the tppe and amount of data that will be aggregated.
The hazard type selected affects the analyziz ophions that will be available.

Your study region can include one ar more of the following hazards. Check below the
hazard[s) you are interested in.

| Earthquake

| Huricane

Motes:
1. The list af hazards listed above depends upon the hazard modules installed.

2. Once a gtudye region iz built with a given hazard|z), it cannot be modified later on, in
ather words, you cannot add another hazard to it Alkernatieely, you may re-create a
zimilar region with different hazard(z].
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Selecting Study Region County in the Start-up Wizard

Create New Region

County Selection

The county zelechon defines the county or counties within previously selected
statelz], to nclude in the study region.

Fleaze select the county or counties where yaur region i located.

States: Counties [1 zelected]:

Morth Carolina |H |::.| Select all counties
Alewander
A leghary _
o Dezelect all counties
Bzhe
Beny
Beaufort
Bertie
Bladen
Brunswick

Buncombe
| T

J Total: 1

Shaw map

Cancel |
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Alamance County as Seen in the Flood Model

# HAZUS-MH: Flood - 2003-0326-1428 NC

File Edit “jew Iowentory Hazard Analvsis Results Selection Tools Help

J@F’E%Hﬂ =B X | o | 174006 =2 &
x|

|

EE= Layers
=[] Census Blocks
[ ]Census Blocks
= Census Tracks
[ ]iCensus Tracks
= Study Reqgion Boundary
[ Sktudy Region Boundary

4

|.'-"'5|°9'25.2?"'l.-'-.-' 35°40'30,40"M

X R AR L F oy

Source
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Inventory and General Building Stock Menu ltems

'%___.HAZUS—MH: Flood - Alamance_County MC

_ File Edit %ew |Inventory Hazard Analysis Results Selection Tools Help

+

Square Fookage...

Eszential Facilities. .. Building Count...

EZLY

High Pokential Loss Facilities. .. Yaluation Parameters...
— Lzer Defined Facilities Dollar Exposure (Replacement Yalug)...
B £F Layers =

B Cens Transportation Syskems

Depreciated Exposure...
_ COCEi e B =
=l Censt - General Ocoupancy Mapping. ..

| C Hazardous Materials. ..
L IEEEII B Flood Specific ©ccupancy Mapping. ..
e Demographics. .. - — -

i Agricultural Products... AR A 2R \_\}W-""
.E.ehicles... . e fwf?(l \\
Yiew Classifications 7;‘
= - (“_' T ]
f*i’w i\

Depreciation Parameters...

|

J
_Display | Source |
| Drawing ~ K () [=] =2 | B0 ESE S 0 e s e

?9‘:‘225 23"W 36°15 52, ??"N
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RES1 Square Foot Occupancy Thematic Map

File Edit Wew Inventory Hazard Analysis Results Selection Tools Help

o &S| & B2 R ™ [ e {"/ [[1:398,285 kall I :._EZ. @J K2 | spatial analyst *

Bl £F Layers
=l hzSgFootagedccuph
RESIF
B 00t 138
B 136t 41.2
[ 412k 955
B °5.5to 2035
M 205.5to 53581
[£] census Blocks

| Census Blacks ik i ] x —Select County to display:
Lensus Tracks [Mamance. NC 300 7]
[]Census Tracts b -
Study Reqgion Boundary
[ Study Reqgion Boundary

o6

L2
Ky mE

» Square Footage

16

—Square Footage Distribution [thous. g, ft.]-
| CensusBlock  [ENNGISEI | mEsa& | RES3 | AESAC |
| 370010201 01000 : 7.28 3.41 437
| 370010201 011001 ; 9.70 455 5.82
| 370010201 011002 ; 310 4.26 5.45
| 370010201 011003 ; 0.00 0.00 0.00
| 370010201 011004 ] £.05 364
| 370010201 011005 ) 0.00 0.00
| 370010201 011008 364 218
| 370010201 01007 10.91 . £.55
| 370010201 01008 ; 0.51 E 0.36
| 370010201 011003 ; 0.00 . 0.00
370010201011010 ; 0.00 . 0.00

Display | Source | [ | 12 |zromozoioion . 0.00 ; 0.00

S : T e | : | 370010201011012
Identva the gograhlc featue 0 ple yc- click an 70392 E A IE

oy ] | 370010207011014
| 370010207011015
| 370010201011018
|37o01020101017
| 3Fo01oz0To0ns
| 370010201011019

oo = o |en | [ (o | — |
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Selecting Data to Map

i Building Count

By Occupancy ] By Building Type i

Table Type: - i~ Select County to dizplay:

15 eneral Docupancy Type ‘:j ].ﬁ.lamance, MC [37007]

[T Shaow Study Base Censtis Block:
General Building Count By I:In::n::upann::_l,l

CensuzBlock

B?DD1DED1D11DD1
JS?IZIIII'IEIEEHDTIEIEIE
| 3700201011003
| 3F0M 0207011004
| 30010207011 005
| 3700201011008
| 3F001 02070171007
| 3700201011008
| 3700207011003
| 3F00T 0207011010
|3F0M020101101
| 3F00T 0207011012
1370020101103
| 30N 0201011014
| 3F00T 0207011015
|3F0MO020TME
(3P0 0201011017

mn

— e

O S R —

&

|370010201011000 _E

Residential

Commercial

e e | (e )t e [ e [ e o e [ e e e e e e e ]

_Industrial

e e e = = = == = = A= =R =N =R = =R =R =R =]

_Agriculture

o e e e e e e e e e e e e e e R R = R =]

Relici =

Sqft Factors
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% _HAZUS-MH: Flood - Alamance2

| Eil= Edit

Layers
hzBld:

n Boundary
egion Boundal

Mapped Data
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Hazard and DEM Paths Menus

'fl.'___.HAZUS—MH: Flood - Alamance_County NC

| Eile Edit ‘Miew Inventory |Ha;aru:| Analysis Resulks Selection Tools  Help

-

BERCREARERERE o Paths Set DEM Datapaths

G EE| b -

FIT Paths

Develop Stream Metwork. .

= £F Layers Study Case
=] Census Blocks
[]iZensus Blocks
=] Census Tracks
[]iCensus Track: -
=] Study Reeqgion Bol
[ Study Region Zuick Look...

Hazard ‘What-If

1] |
Dizplay ]SDUTCE] B 0O[= 41

| Drawing = ki:}:D" A :._."f.:i].-’-'«rial ﬂ]m :J B 7 E;év Mo S

Determine DEM Coordinates [ [Foczg4s.B1" 36°12'B.57"N
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Coordinates for Downloading USGS DEM Files

DEM Extent

Your analyziz will require a DEM bounded by theze
coordinates in decimal dearees

MHarthmost Latitude

E aztmos
Longitude

F9.031

F'l ||r|f Mo |:|r| wser o |_|F||_ |‘|H|:| niess. Wsgs.go e
wiew and order datazets.
t Define Srea by Cr
:||:- h_n I:|E'I:iF||:|| n:In-|:|rn- :

”E[' ArclGnd farmat files.
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USGS Web Page for Seamless Data
Distribution System

fg Seamless Data Distribution System - Enhal'll:f;d;* 1

File Edit Yiew avarites  Tools  Help

Download Layers
[ MED [ 1i3

v MLCD |» 5
|~ Hi-Fes Ortho

View Layers

[V States 150
[ Interstates

& Intermet
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USGS Web Page Defining Geographic Area
for DEM Data

"3 Add Geographic Area - Microsoft Internet Explorer

Enter the limits for a new area:

Lat: [36.523 [ =]

Lon: [79.716] [ =] Lon: [79.031 [ =]

Lat: [35.624 [ =]

Swdtch to Degsyees Minutes Seconds

Clear Fields | Close

[ @ Inkermet
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Download Page for USGS DEM Data

e download interface. The g B .
ot toedia. Clicking on the natn & ot w B e dataset from ¢ bodif

4000 W, 72716000 W 3E 00 M, 72.031000 W




HAZUS-MH: Emergency Management Higher Education Conference

Developing a Stream Network

Develop Stream Metwork

lnput a stream drainage area for the study region.
When vou gelect OF., the stream network will be
created. This proceszs may take some bime.

|hput ztream drainage area .
- . ‘ 1.8 Sqguare miles

|affects stream density)
[1 - 400 =g rmi]

UE. \ Cancel ‘
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ArcMap Display of Completed Stream Network

AZUS-MH: Flood - 2003-0326-1428 NC

File Edit Yew Inventory Hazard Analysis Resulks Selection Tools Help

& H S & |[1:398.255 | 2| & 2 | spatial gnalyst > | Laver: |Region DEM

ER=1 Layers
= Reaches
Region DEM
Yalue
High : 306.450287

. Loww : 61.315315
hzschoal
hzSchaal
O hzsgFootageccups
RES1F
[ 0.0to 135
[ 138k 41.2
[ 41.Z2t0 955
M 955k 203.5
M 203.5t0 533.1
Census Blocks
[]Census Blocks
Census Tracts
[]Census Tracks
Study Reqgion Boundary
[ Study Reqgion Boundary

Display | Source

7IRZ74E, 78" 36°0°35.41"N
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Stream Network — Selected Reaches

% HAZUS-MH: Flood - 2003-0326-1428 NC {¥erification Case) - 10| =]

File Edit Yew Inwentory Hazard Analysis Results Selection Tools Help

& o0 H S {'} |'|:35|E,5?4 ﬂ = i é:] N2 | spatial Analyst Laver: |Region DEM

4l

ER=] Layers
ChosenReaches
hzschaool

hz5choal
[J hzSgFootagecccupk
RESIF
B 00t 138
B 1358k 41.2
M 41.2t0 955
B %5.5t0 203.5
[ 203.5t0 538.1
Reaches
Reqgion DEM
Value
High : 306,450257

. Low : 61,315315
Zensus Blocks
[]iCensus Blocks

Census Tracks
[ Census Tracts

Study Reqgion Boundary
[ Study Region Boundary

Dizplay | Source

FOP37'38.75" 35°56'27.58"
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Hydrologic Analysis

JRT=TEY

& |[1:396.574 ] || & 2 | Spatial Analyst ¥ | Layer: |Region DEM

]

SR=] Layers
= RchMetwork
Chasenatershd
Yalue
High : 326

. Low : 145

ChosenReaches
hzSchoal

3 hz5chool
O hzSqFontageCcouph

X

= Reqgion DEM
Yalue
High : 306.450287

. Low 1 61,315515
| Census Blocks
[ 1¢ensiis Rlorks LJ

Display | Source
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Calculate Hazard Window

m. Riverine Hydraulics Analysis

Select analysis type:  [Retumn Periods 10, 50,100, 200,500 |
Heturn Penodsz 10, B0, 100, 200, 500
Specific Return Perod

| 5pecific Dizcharge
| HE.EU:h ”:].i Annualized Lozs

1.5 {1.0; 50, 1.00, 200, 500 22
15310, 50, 100, 200, 500
1kY 10, bO, 100, 200, 500
1/1|10, 50, 100, 200, 500
17210, 50, 100, 200, 500
17310, 50, 100, 200, 500
1a4 10, bO, 100, 200, 500

— River reaches

oK ‘ B | A
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Flood Depth Grid For A 500-year Fl

% hazusFl.mxd - ArcMap - ArcYiew

File Edit View Inwentory Hagard Analvsis Results Selection Tools Help

& HS = A B A

Irverkory ™  Hazard ™  Results [ HABZUS-FIT * | Riverine™ Coastal™

x

SR= Layers
= ChosenReaches

o ®

O BoundaryPolygon
RPDS00
Yalue
. High : 76.234002

Low : -84,202332
O rrOs00
hzLight R ailBridge
=== hzLightR ailBridge
hizR ilvayBridoe
== hzRailwayEridge
hzHighwayBridge
— hzHighwayBridge
hzFireStation
&= hzFireStation
hzErmergencyCrr
hzErmergency Ctr
hzPoliceStation
=i hzPoliceStation
hzCareFly
[ hzCareFlky
hzschool
hz5chool
Reaches
Region DEM
Yalue
High : 1005.414307

2oy lté

2

. Low 201, 165726

=1 [l ancnc Blaclc

Display | Source

FHTZY4D. 7MY 36°5'4.60"N
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Flood Inundation Output
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Drawing a Polygon for Quick Look

"1 Selection Tools Help

Draw a Quick Look polygon and azsign a flood :| ElfE
depth. To draw, zingle click to add a vertex
and double click finish ta drawing, Fepeatte He |'| 53612
add additional palygons.

o £ 1 Draw Polwgon Shape

Flood Drepth

Depth [feet]: |

[ _ersas racs
= Skudy Region Boundary
[ study Region Bounda

1 | o

Drawing k L= A=

FOe2E'25. 80" 362117 60"
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Available Loss Analysis Options

% Analysis Options

eneral Building Stock Damage and Loss
: Building and Content Drarmage:
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Selecting Available Results to View

: File Edit Wiew Inventory Hazard Analysis Resulks Selection Tools Help
kS8 - L [ = bl D] L LG LR ]S .|§||§|.
& > HE| r BBR X |« o |[14758e

E £ Layers
= ChosenReaches

| Census Blocks ¥iew Results by
[ Census Blocks s
= [Test Caze Shud
Census Tracks [T ¥
[ Census Tracts |Learning how to conduct a run with default data.
Study Region Boundary
[ Study Reqgion Boundai

Available rezults

J| | ]
_Display | Source | 30 & 4
| Drawing > WK 0 O v A v | [adl o =l B r ulAx & 4~

Select Return Petiod to Repart an [ [roezetzacaw 36e1526.02'N |




HAZUS-MH: Emergency Management Higher Education Conference

Flood Hazard Risk Assessment Output

Flood Loss Estimates
100 Year 500 Year

Residential 616,619,008 ] 808,068,992
Commercial 185,024,992 229,650,000
Government 3,957,430 6,353,330

Industrial 7,956,760 9,182,040

Utility 146,601 375,489

@FEMA
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Available Summary Reports

Summary Reporks

Irentary | Ell.li|l:|ir'|g:5:| LifE|ir'|E=:E:| |r'|l:|l.ll::E=|:|| Los

Fleaze zelect the surmmary repaort[z] to wigw:

Aaqriculture Pro u:qu tz Dallar Exposure
Building Stock Dollar Expozure |:|II E.u|||:||r||:| T|||:u-
E-ulln:llru:l. . 1all; 1)

Yehicle I:lu||:|rE MPOELINE
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Available Summary Reports (continued)

Summary Reporks

Inventory  Buildings | Lifelines | [nduced | Lo | Other |

Building C ik 124 1zt-FIRR]
Building Da ancy [Pre-FIRM]
Building D am:

Building Da

Building Da

Prirt

© FEMA
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HAZUS-MH Breakout Workshop Agenda

= HAZUS-MH Overview
= Software Demonstration

= University Roles in Supporting
Implementation

= Education opportunities
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Technical Support Opportunities

= | ocal and state mitigation planning support
= Resource center for HAZUS-MH users

= Technical advisory role for emergency
management planning, GIS, engineering
aspects

© FEMA
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State and Local Mitigation Plan Requirements

= Description of the planning process -

= Risk assessment -

= Mitigation strategy -

= Coordination (state plan)

= Process for plan maintenance -

= Process for plan adoption

= Assurances (state plan)
© FEMA
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Service Learning Opportunities

= Support initial data collection for local inventory
development

=Provide GIS support for risk assessment and
mitigation planning

=Provide engineering and planning support for
development of mitigation measures

= Technical support for level 2 and 3 risk and
mitigation analysis

©FEMA
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Mitigation Planning is Continuous Process

START

* Update the plan

s necessary

BOTTOM LINE

« Manitor results * |nvolve stakeholders

Continuous L .
 Evaluate progress improvement in Coordinate with state

* Conduct post-disaster planning for, and and local Prgunizn’rians
redssessment mitigating loss of * Conduct risk cfs._sessln'lents
life or property * Prepare mitigation
strategies

* Farmally adopt plan

+ Implement mitigation
projects and processes

* Inform public
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Support to HAZUS MH Users

= Provide support to understanding hazards ana
their potential impact on the community

= Serve as data and mapping repository for
HAZUS MH regional users

= Provide technical training support for HAZUS
MH and its applications ?e.g. mitigation planning,
hazard risk assessment, GIS tools)

= Participation in Region HAZUS-MH User Groups
®FEMA
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Collaborative Support for
HAZUS User Groups

Medical Personnel

Legislative
Contacts PRIVATE
FEDERAL Facility Manager
UTILI
) HAZUS
TATE :
emergeney | STTE o USER GROUP

Response o= ) ¥ P
Peréonnel %‘4 UNIVERSITIES

1 Technical Experts
J
MENT NONPROFIT
\TORIES Red Cross

LOCAL
Local Planners

Technical Experts
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Higher Education/Government

Collaborative Example

= |ndiana State Emergency Management Agency
(SEMA) recognizes need for providing HAZUS-MH
support to communities

= SEMA/Polis Center at IUPUI Established
Collaborative Program

= Polis Center provides GIS training and will support
training for GIS uses of HAZUS-MH

= Disaster Mitigation Act (DMA 2000) funding to state

will be source for [UPUI training support % FEMA
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HAZUS-MH Breakout Workshop Agenda

= HAZUS-MH QOverview

= Software Demonstration

= University roles in supporting implementation
= Education opportunities
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Use of HAZUS-MH Tools and Techniques

= Graduate level applications

= Emergency management — e.g. hazard profiling and
risk assessment

= (Geography — e.g. mapping applications for emergency
planning

= Planning - e.g. zoning and building ordinances for
hazard mitigation

= Engineering — e.g. basic engineering analysis and
modeling parameters

= Undergraduate level applications

© FEMA
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HAZUS-MH Summary

= Natural hazard risk assessment tool integrating
= Standardized engineering analysis and loss estimation

models

= National databases and local data integration
= GIS platform for data analysis and presentation

= Supports variety of emergency pIannmg and
management activities = =

Preparing for, and mltlgatmg potentlal |mpacts of naturaI
nazards | g

Planning for, and respondlng to, natural hazard events

= Recovering from natural disasters

iy,
By, %
I 2
;. el
,?. u
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HAZUS-MH Summary (continued)

= Higher education institutions can play a key role

= Providing service support to local and regional
organizations

= Resource center and repository
= |ntegrating HAZUS-MH applications into curriculum

= Unique opportunities for multidisciplinary
collaboration

© FEMA
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HAZUS-MH Information

Visit the HAZUS website:
http://www.fema.qov/hazus

or email inquiries to: 1= B VRDWNY |
hazus@fema.qov B |
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