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Levee Safety Risk Analysis
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Objectives

e Participants will become familiar with USACE
approach for estimating loss of life
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Why the Different Approaches?

e Empirical approaches tie important parameters to
historic events

— Characteristics of built infrastructure, population, etc

— Historic record doesn’t include scenario for typical USACE
flood control dam (large dam above major population
center)

— Limited number of parameters make it harder to understand
risk drivers and recommend appropriate risk reduction
measures

e Simulation approaches(LlfeS|m/FIA) consi
of eople with water throughout €




Life Loss Estimation — Essential
Elements

e |nitial distribution of people

e Redistribution of people _
— Warning
— Response
— Evacuation potential »

* Flood characteristics
— Arrival time, depth

L_ Evacuation Effectiveness
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LSOG recommends risk characterization and
follow on activities informed by available risk
information.**
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USACE Life Loss Estimation
Methods — Decision Driven

e Screening - Minimal resource requirement
— Dams - Modified DS0O-99-06 Method
— Levees - Jonkman’s Method

 Higher-level Risk Assessments

— HEC-FIA

* Screening validation, issue
' iodi ble meth
evaluation and periodic assessments e methods

* Moderate resource requirement : g eflfprtbmclrom LS
— LifeSim N peD 'Ca. -
. : . i - more rigorous
method
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Initial Distribution of People
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Redistribution of People

Hazard
Communicated
to EMA
First
Hazard Warning Alert/Warning Protective
Identified Issued Received Action Initiated
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Redistribution of People
Step 1: Threat Recognition and Warning
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Redistribution of People
Step 2: Warning Diffusion
e What factors most influences how quickly an

alert or warning spreads through a
community?

— Number and mix of warning channels

— Frequency of distribution
— Ability to wake people up |



Redistribution of People
Step 2: Warning Diffusion
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Redistribution of People
Step 3: Protective Action Initiation

 What factors most influence how quickly
someone takes the recommended protective
action after receiving a warning?

— Message content and style

— Message spoken by person
— Messages are frequently rey
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Message Content

- .
e Who? — Source WHEN?'YS
~.Mi"lm

e What? - Threat and

consequence
e Where? — Locations at risk
e How? — Action to take

e When? - Timing of when to start
and fii_ action
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Protective Action Initiation -
Uncertainty
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Max Mobilization (PAl)

Maximum Mobilization % [Compliance]

Short Warning Time [< 8 hrs) | Med Warning Time {3—24 hrs) | Long Warning Time (24—?2 hrs)

Initial Perception

 Message effectiveness based on results of interview with EMAs, using
same scale as Protective Action Initiation
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Redistribution of People
Step 4: Evacuation Potential

e Can people get to safety before water arrives?




LifeSim Methodology — Evacuation

&
* Dual regime U Bl .
modified ¥ E\ \\
Greenshields traffic 4
simulation model ]

Free-Flow Speed

(US-DOT). E

Minimum S peed
v, ;

Regimes Break Density (pelmileflaneg)

Faint Density

Koveiatginin

In mathematical terms. the dual-regime modified Greenshields is expressed as follows:

kz' < kbp

k, <k <k,




LifeSim Evacuatlon

e Destination is chosen by shortest
travel time

e Allows for One-Way roads

e Allows vehicles to turn around if
road is flooded

* Allows a user defined percentage of |
vehicles to contain system 1S
information (smarter) and re-route

if traffic jam is reached.
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Life Loss Estimation — Essential
Elements

e |nitial distribution of people

e Redistribution of people _
— Warning
— Response
— Evacuation potential

L_ Evacuation Effectiveness

— Arrival time, deptF
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Detailed Flood Characteristics
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Life Loss Estimation — Essential
Elements

e |nitial distribution of people
e Redistribution of people _

— Warning

— Response

— Evacuation potential
* Flood characteristics
— Arrival time, depth, v
Shelter provided by final location

L_ Evacuation Effectiveness
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Shelter provided by final location

e Screening — not explicitly considered (built
into fatality rates)

 Detailed — human, vehicle, structure stability
criteria

Building type Partial damage Total damage

Wood-framed

unanchored | v*d =2 m?/s v*d >3 m?/s

anchored | v*d >3 m?/s v¥d =7 m%/s

| Masonry, concrete v22m/s & v>22m/s &

& brick

v*d >3 m?/s v¥d =7 m?/s



Fatality Rates - Detailed
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Understanding Results

/\ Results suggests EBS warning
/ﬁ system causes more life loss than

T no warning if breach occurs
T | between midnight and 5 AM
S /

1200
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~—warning at breach
2 hour earlier

3 hour earlier

600

5 hour earlier
400 6 hour earlier

—7 hour earlier
/ ===N0 Warning (no mobilization)
200 7 A \\
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Loss of Life in
Structures
0to3
3 to 10
10 to 33
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Cry Wolf Syndrome

* Asking the public to
evacuate for a flood




Traffic Accidents

e Traffic accidents
increase during mass
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