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The Polis Center

A Collaborative Process for
Developing a DRU

Using Hazus and other Tools



Indiana University

« 110,000 students
« 2" [argest medical school

¢ $1.5B+ endowment



2008 — Northern Indiana




2008 — Central Indiana
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ABOUT US



Research center at |U
Hazard mitigation experience
30 years experience in GIS training

10+ years managing
Hazus-MH curriculum

UPY]
.
1200 Waterway Building
The Polis Center
School of Liberal Arts
School of Physical Education
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Lessons learned from multi-hazard mitigation planning

FROM MHMP TO DRU



MHMP Process

Develop

Establish mitigation
planning team strategies

| 1. Engagement
— 2. Collaboration
3. Communication

Analyze and

Rank hazards
assess hazards

\ _



Engagement

Bloomington 42,100 Tornado
Indianapolis 30,500 IT failure
Southeast 6,900 Hazmat transport
East 4,200 Cyber attack
Northwest 6,200 Flooding

South Bend 8,500 Public utility failure
Columbus 2,000 Hazmat transport

Kokomo 3,700 Severe storms



Collaboration

Engaged Indiana Geological Survey as Midwest
earthquake experts

Modified

Mercalli
San Francisco Earthquake Intensity
April 18, 1906 =::m
USGS Moment Magnitude 7.8 —
v
New Madrid Earthquake v
[_1 US East of Rocky Mountains December 16, 1811 :::"
] US West of Rocky Mountains USGS Moment Magnitude 8.1  Ilix

I x



Communication

Rank hazards objectively AND subjectively



Calculated Priority Risk Index

Magnitud CPRI
Hazard Probability e Warning Duration Score
Cyber Attack 4 1.8 2 0.6 4 0.6 4 0.4
Public Utility Infrastructure Failure 4 1.8 2 0.6 4 0.6 3 0.3
Radio Communications System Failure 4 1.8 2 0.6 4 0.6 2 0.2 N
Severe Thunderstorm 4 1.8 2 0.6 4 0.6 1 0.1 A
Structural Fire 3 1.35 3 0.9 4 0.6 1 0.1 2.95 T
Extreme Temperatures 4 1.8 2 0.6 1 0.15 3 0.3 2.85 U
ornado - Strong (EF2 and Above) 2 0.9 4 1.2 4 0.6 1 0.1 2.80 R
HazMat Fixed Facility 3 1.35 2 0.6 4 0.6 2 0.2 2.75 A
Winter Storm 4 1.8 2 0.6 1 0.15 2 0.2 2.75 L
Tornado - Weak (EF1 and Below) 3 1.35 2 0.6 4 0.6 1 0.1 2.65
errorism - Nuclear / Radiological 1 0.45 4 1.2 4 0.6 4 0.4 2.65
HazMat Transportation 2 0.9 3 0.9 4 0.6 2 0.2 2.60 T
errorism - Bombing 2 0.9 3 0.9 4 0.6 1 0.1 2.50 E
Sabotage 2 0.9 2 0.6 4 0.6 3 0.3 2.40 C
Active Shooter / Multiple Assailants 1 0.45 4 1.2 4 0.6 1 0.1 2.35 H
Aircraft Accident 1 0.45 4 1.2 4 0.6 1 0.1 2.35 N
elecommunications / IT Outage 4 1.8 1 0.3 4 0 2 0.2 2.30 1
Hostage / Barricade Situation 2 0.9 2 0.6 4 0.6 2 0.2 2.30 C
Wildland Fire 2 0.9 2 0.6 4 0.6 1 0.1 2.20 A
Arson 2 0.9 2 0.6 4 0.6 1 0.1 2.20 L
Earthquake (> 5.5 on the Richter Scale) 2 0.9 2 0.6 4 0.6 1 0.1 2.20
Human Disease Outbreak 2 0.9 2 0.6 1 0.15 4 0.4 2.05
Structural Collapse 1 0.45 3 0.9 4 0.6 1 0.1 2.05 H
Riot / Civil Unrest 1 0.45 2 0.6 4 0.6 1 0.1 U
Flash Flood 1 0.45 2 0.6 4 0.6 1 0.1 M
Drought / Water Supply Emergency 1 0.45 2 0.6 1 0.15 4 0.4 A
Major Flood 1 0.45 1 0.3 1 0.15 3 0.3 N
Dam Failure 0 0 0 0 0 0 0 0
Levee Failure 0 0 0 0 0 0 0 0




PROBABILITY

High Wind

S
N Tornado-EF2 or A

Wild Fire |
_/ Human Disease Outbreak
Y Earthquake > 5.5

Low

Minimal Moderate Significant

IMPACT




Hazard Analysis

« Qualitative and quantitative
* GIS and Hazus-MH modeling

« Guides campuses Iin developing
measurable mitigation strategies



It all starts here.

THE HOLY GRAIL



Building Inventory

Foundation for all GIS analyses
Includes building
contents data
ldentifies structural
makeup of buildings

ldentifies student
population



Community: modeled census blocks
VS.
Campus: modeled bundlngs

&

. el
X
N L

N\

~




It's not hard to get!

Available through facilities management, insurance and
risk management, and/or GIS offices
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From building inventory to hazard modeling

THE PROCESS



No need to recreate the wheel...

Standard tools can help organize your data
 Esri data interoperabillity extension (FME)

 Comprehensive Data Management
System (FEMA)



FME converts buildings (facility data) to
building inventory (modeling data)

Ty

&2 11U Buildings To BI o B X
File Edit View Insert Readers Transformers Wnters Tools Help

EREH PR xaye | MNOLKSERGs a0 #| &

Mavigator - X

[#-[E IUPUI_Exposure_GDE [GEQ

[-<5] BI_IUPUI_GDB [GECDATAB,

= Transformers

Bookmarks

E-3¢ Published Parameters

' e Destination ESRI Geoda

4 Source ESRI Geodatabe

-8 Workspace Resources

[=-15¢ Tool Parameters

..-78F Tool Name: <not set=

; 4@! Waorkspace Description:

{8 Destination Redirect: Nt
(-8 Advanced

-l Workspace Search

Main

4 [ b

Transformer Gallery - X
=R

El Categorized

-] Embedded Transformers
@ Recent

----- |5 Search Results

- @2

Search:

N

[#] Constr2fBIdaTyps ... | m

Log

Log

Ready

B INPUT [#] eqBldgT.._Mapper _||
QUTPUT p———— INPUT [+] BldgValue_Tester
[+ ouTPUT 3= INPUT
= PASSED
[+] FaLED

-
&2 AttributeValueMapper Parameters M

Transformer
Transformer Name:  egBldgType_Mapper

Source Attribute: |IUPUI_SOV_MARSHALL T ~ |

Mew Attribute Mame:  eqBldgType

Value Mappings
Default Value: 1w

Wood Frame Construction MNP

Protected Steel Frame Cons S1M
Prefabricated Steel S54M
Reinforced Concrete Constr C1M

Masonry Construction LIRML

][ Cancel ]

|:| Reverse Mapping

C=
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Table

- B kg O P

Bl
hzOccCode | hzBldgCost | hzBldgfArea | hzHumst | hzYearBuilt| fIBldgType | eqBldgType flIFow =
EDUZ 32417 385 168.40199 8 2006 | Steel S1M Slab
EDUZ 34130.56 213.315585 7 2004 | Concrete C1M Slab
COME 27381.004 139.69901 1 1974 | Concrete C1M Slab
EDUZ 47509.9625 245 80495 5 2001 | Steel S1M Slab  —
EDUZ S776.514 37.147999 2 15971 | Masonry URML Slab  —
RESS 4583.9225 35.985001 3 2003 | Wood W2 Slab
RESS 4883.9225 35.585001 3 2003 | Wood W2 Slab
RESS 4883.9225 35.985001 3 2003 | Wood W2 Slab
RESS 4883.9225 35.985001 1 2003 | Wood W2 Slab
RESS 4883.9225 35.985001 1 2003 | Wood W2 Slab -

{ | m | b

E|E | (1 out of 98 Selected)

........

Building inventory values captured for
earthquake and flood modeling in Hazus




CDMS loads the modeling data into Hazus

,
Comprehensive Data Management System (CDMS)
P g Y

File i@ Help

FEMA

Tools

AET,
=t

'iy C
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Welcome to the Hazus-MH

Comprehensive Data Management System

Please select one of the following:

File

Import into COM S Repository from ‘

Import into COMS Repository from
Hazus-MH Study Region

Building-Specific Data

Query/Export Statewide Datasets

Current State

Indiana

Input File Hame: GBS_|UE.mdb
Data Import Type: Aggregate
Data Category: Aggregated Data

dm Exit CDMS ‘

Import from Buildings/Parcels: Data Field Matching

Define Source(from) and Destination (to) Field Matches

Source (from) Fields Destination (to) Fields (click to select)
— (click to select) Field Name | Field Type | Field Length | Default Value | Group Id
fiBldgQuality Latitude Number 4
fIBldgType Longitude Number 4
fiDesignLewvel N
fIFirstFloorHt Soil Type Text 1 6
Name
OBJECTID
PID
* Fields marked in RED (Group #1) are required fields from the user.
* Fields marked in GREEN are required, however if not matched, the default value will be used.
* For fields marked in colors other than RED and GREEN (Groups #2,3,4), at least one of them is required.
' == Add Match
Field Matches
Source | Destination | Field Type | Field Length | Default Value | *
| Address Address Text 100 | ¥ load
CensusTract Census Tract Text 1 1
eqBldgType EQ Building T... |Text 5 —
- -
eqDesignLevel |Design Level Text 2 LC - Low
ZipCode Zip Code Text 10
hzBldgArea Area Number
hrBldnCast Building Value |[Number i
[ Back ] l Continue 7 l lﬁcnus Home l
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What is it and why do we use it?

USING HAZUS FOR MODELING



The good, the bad, and the ugly

Models floods, earthquakes, Does not model other hazards, e.g.
hurricanes, and coastal surge tornadoes, hazmat, etc.

Provides physical, social, and Out-of-the-box data does not include
economic damage estimates good local data

You can import your own data

Outputs include tables, charts, and
maps

It's free!



U South Bend
Flood-Prone Buildings
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Building Losses=$541,760
Content Losses= $1,462,620
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[ | Flood Prone IU Buildings
100-Year Flood Boundary




IU Bloomington Campus

Earthquake Analysis
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~_° | Total Building Loss (x1000)

| |000-45.28

45.28 - 192.53
192.53 - 286.94
‘ 286.94 - 1145.96
114596 -3738.42
Roads

Grass

|| Monroe_Tracts




N Belmont Ave

Other GIS analyses
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IUPUI Campus
Tornado Analysis

\. \

QA

. IUPUI Tornado Damage

——  IUPUI Tonado Analysis

$149,314,000



IUPUI Campus
ALOHA Plume Analysis

I : i ,4, | . \a 5 : N
‘ | ==t ;

_______

i =
— =7

N i — ; ‘ A Plume Origin
| Aloha
=N 777 | SymbolD
I:l 0 ALOHA Confidence Lines: 0.5 ppm

[:] 1 ALOHA Threat Zone: 0.5 ppm

I:I 2 ALOHA Threat Zone: 2 ppm

- 3 ALOHA Confidence Lines: 20 ppm
- IUPUI_Buildings_Plume




And in conclusion...

THE OUTCOME



That’s a lot of effort!

e Time-extensive

 Significant research and data collection

« Knowledge and application of various
software




It's worth it!

 Each campus gets a comprehensive
modeled scenario for tabletop exercises

« Data-informed mitigation strategies

* University has information necessary to
obtain grants
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