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Purpose Statement

This webinar will address how to approach communicating risk. Presenters will discuss risk
analysis and visually communicating that risk to support resilience strategies.

Learning Objectives

At the end of this webinar, you will be able to:
(1) Identify appropriate risks for a region
(2) Approach the analysis of some risks

(3) Visualize and communicate risk
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Visualizing Risk for Resilience
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Visualizing
Risk for Resilience

The ability to withstand or overcome changes or challenges.

Definition Risk Analysis
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ived cost of resilience

The perce




Risk Analysis

Step 2: Risk Analysis
How Much Risk is Too Much?




How Much Risk is Too Much?
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Risk Analysis

Supply chain
Political Risk _Environment
FOOd | \I \' | : | | |
Some types of Some types of - — 1 { | Ll ]
risk are analyzed risk are analyzed Crime Tech | Energy
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What Are Your

Risks? What are your economicrisks?

What are your politicalrisks?

QUANTITATIVELY

QUALITATIVELY

Q What are your systems risks?

What are risks for which you
have no cover?

@



The Business Case for Resilience and Security In Infrastructure and Continuity of Function

The perceived cost

Definition

©
-
=

Chris Huffman™4, Silvana Croope”™, Frank Broen™* January 2022 B613

of resilience

Resilience and security in the DOT
leadership sense requires on-going
effort and represents more a way
of thinking than the application of a
specific tool or technique
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Performance Strategies: Which includes
strategies to benchmark communication success and
identify needs based on those benchmark characteristics.

RESPONSE

Stage 2
Risk Analysis

Partnership Strategies: Which includes both
inter-agency and intra-agency strategies.

Business Case: Which describes the risk

tolerance in terms of the costs of disruptions Emplayer
against the costs of preparation Supply chain

= = Political Risk Environment
Communication Plans: * idd Fond [ S
That identify how the business Crime ek g
case is communicated T I

L] L]

Where are the critical infrastructure elements?
Where are the areas with zero redundancy?
Where are the locations for staging of rescue and recovery?

How are they served?

Where are the plans for calling upon multiple agencies for support?
Where are the triage plans for reconstruction of critical infrastructure?
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YEARS

Cost of Failure

Infrastructure

Function

Stage 3
Mainstreaming the Resilience Program

ER Resilience and security in the DOT leadership sense requires
on-going effort and represents more a way of thinking than /\\
=
DelDOT

the application of a specific tool or techniquer‘w L

— ,,‘w‘:‘ - :

The Strategic Case: That demonstrates how the .
recommended course of action aligns with the strategic and LS
management objectives of the target audience.

The Economic Case: That demonstrates the effectiveness of the . _
recommended course of action in terms of future value, net-present value, ~——
and benefit/cost as described above.

The Commercial Case: That demonstrates how the productions and attractions, Incorp
and the linkages of compatible activities are available and resilient to support the target R”P'll::
audience's objectives in adopting the recommended course of action. f N
The Financial Case: This is related to the economic case and the commercial case in that it ey f
describes what the recommended course of action will cost to achieve in terms of ROl and IRR,

{{.}f 08-124
as described above.

Corridor

The Management Case: That demonstrates how the recommended course of action
will be integrated into existing statutory, regulatory, or policy frameworks.

7
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NCHRP Summaries

Communication
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Timing .
k




How resilient Is your transportation system?

® (D (D (B

Internal Analysts Internal Leadership Elected Officials Public

This presentation presents the author’s perspective.
Information presented here does not imply an endorsement by the Transportation Research Board, the National Academy of Sciences
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Protected Air Cargo Market
(Chicago O’Hare)

Protected Waterborne Commerce Market
(Port of St. Louis)

Vulnerability Profile &
Protected Markets/Populations

Vulnerable Assets Investment Choices
‘ )Lf' | }

Pl Vulnerability
Assessment
Cascading

(VAST) ]
Scenario
Planning Effects

J‘ METROANALYTICS

NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES



NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES ,1‘ METROANALYTICS



> C ®
p

NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES ,1‘ METROANALYTICS



> C ®
p

NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES ‘1‘ METROANALYTICS



NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES ,1‘ METROANALYTICS



'

NCHRP Synthesis 584

Visualization of Highway Performance Measures
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Top Takeaway Keep it Simple.

Use pictures to tell a story
VISUALIZING

HIGHWAY
PERFORMANCE
MEASURES

that resonates.

NCHRP SYNTHESIS 584 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES * METROANALYTICS
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Keep It Simple.

Use pictures to tell a story that resonates.
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Web Document NCHRP 385
Business Case and Communications Strategies for State DOT Resilience Efforts (2023)
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CMM Level 4

CMM Level 3

IQ@

CMM Level 2 Best Practices

! CMM Level 1

ToolsIn ABox

Web Document NCHRP 385
Business Case and Communications Strategies for State DOT Resilience Efforts (2023)



0 Performance Measures

Resilience Risk
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NCHRP RESEARCH REPORT 976
Resilience Primer for Transportation Executives



https://thenounproject.com/term/dashboard/355403?i=355403

Collaboration

i e

Resource Availability
\ V
Risk Assessment

—

NCHR;RESEARCH REPORT 1052
Integrating Resilience Concepts and Strategies into Transportation Planning- A Guide
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Collaborating with stakeholders

‘ Both natural and human-caused

NCHRP 970
Mainstreaming System Resilience Concepts into Transportation Agencies: A Guide

Goundigoociining catitirsveshurcs



Waukegan National

Resilience Planning

Quantifying the Economic Value of Resilience, Risk Reduction and Asset Protection

Vulnerable Assets Investment Choices

S, Vulnerability

Quad City

N 3
& =,
g(‘ 2 Assessment
[ Lo it o 5
Z S ) = d' / ' et iv 4 :
) Ug VAST Scenario Cascading e R e A = 10
STares oF ¥ P . E t 7T 71 e = NI F Lnisis Wilard gy
lannin ffects WL et K p2 T
L posure g L P - | ‘-"f Def:t(ur/tr =&
Indicators ] e [ C t“' / —
e K
q,,. tivity ’ R
L ' 1
St. Louis Downtov‘vn g -
e aith (AT “oner
A_daptfw Adaptive capacity - Port of xaskd:liu g
Capacity x}rdlc:!}:r‘z : 2 NN
Hard Assets/Sq. Mile per TAZ
[ ]0.00-050 J
’ ! [ Jos1-100 g

NCHRP 20-125

Incorporating Resilience Into Transportation Networks



Each documentis optimized for search

1000+ documents

@ RP1 Resilience Team and Roles Use & Plays toO
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4 GOALS

RESILIENCY GOALS (RG)

RG1
RG2
RG3
RG4

Understand and improve knowledge
Incorporate in policies, programs, and budgets
Durable coalitions

Continuous improvement

NCHRP 08-146
Resilience Operations

Each Documentis
optimized to search by
2 Area Types

10 Knowledge Areas

6 Capabilities

13 Roles

18 Disruption Types

16 Strategies
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FEMA and FHWA Emergency Relief Funds Reimbursements to State Departments of Transportation
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Risk Resilience Matrix

Risk-resilience matrix 2021

B
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& @ ® Legislative & regulatory risk Pandemic @ Cyber
Risk Matrix
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Climate change ®
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o @® Tech
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FIGURE D  Global risks landscape: an interconnections map

Intrastate violence

Censorship and surveillance
Natural resource shortages Erosion of human rights
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Source

World Economic Forum Global Risks
Perception Survey 2023-2024.



FIGURE B

Risk categories
I Economic

I Environmental
I Geopolitical

I Societal

I Technological

Source

Current risk landscape
"Please select up to five risks that you believe are most likely to present a material crisis on a global scale in 2024."

53% 42%
-]st 2nd 3rd 4th
Extreme weather Al-generated Societal and/or Cost-of-living crisis
misinformation political polarization

and disinformation

World Economic Forum Global Risks

Perception Survey 2023-2024.

39%

5th
Cyberattacks
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« CDOT RnR Analysis

Asset Characterization
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Threat Characterization
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Consequence Analysis
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Vulnerability Analysis
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Threat Assessment

R&R Assessment




Technology

Infrastructure

Network Resilience

Resilience Team Partners or Groups

Network-Supportive
Capability

Capa bilities Roadway/Ground Passenger Modes Freight Modes Private Sector
1 ' - p
o @ r B o 4 &8 @ § & O
Capability Levels Local Transit Passenger Air | Passenger Rail |  Air Freight Water Freight | Rail Freight Carriers Shippers 3PL's Others
Initial (Level 1)
Developing [Level 2) ‘

Defined (Level 3)

Initial (Level 1)

——

Developing [Level 2)

Defined (Level 3)

Functioning (Level 4) l

Initial (Level 1)

Developing [Level 2)

Defined (Level 3)

i1t

Functioning (Level 4)

Staffing

Initial (Level 1)

Developing [Level 2)

Defined (Level 3)

&
i

&

Figure 16. Suggested structure for a network team capability maturity profile
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Transportation Network Resilience Ecosystem Cascading Effects

i

Physical

U

LY
NN
bt A

Shared Services
and
Relationships

Cascading

Feedback



llinois Routes Serving

Waterborne Commerce:

Madison County/IL

Annual Trucks from Water
0
1-5,000

— 5,001 - 25,000

e 25,001 - 50,000
50,001 - 132,181

G State

HERE, Gamln, () SH58 3

Aoz

Tty ark
et

y:

Chica\go

rﬂiles —
) 25 50

100‘

Inter-Modal Rail:
Chicago Trade Center

| Annual Trucks from Rail
0
1-1,000
— 1,001 - 2,500
2501 - 5,500
5,501 - 14,655

G State

Inter-Modal Air Cargo:

O’Hare & Chicago

Annual Trucks from Air
0
1-400

— 401 - 1,000

1,001 - 2,000
2,001-4,924

D State

—

iy

Hnj’uw Cyste Lake
3 \,; n 4
. it

[T —

0 25 50 100

Garmln, {8 's‘jgalﬁ'ﬁlgs ap sonilbugrs, and tho G ussr communlly



llinois Routes Serving

Waterborne Commerce:
Madison County/IL

Inter-Modal Rail:
Chicago Trade Center

Inter-Modal Air Cargo:
O’Hare & Chicago
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Comparing 3 Projects

I-55 South of Chicago:
Tier 1 — High Volume, High Impact

|-70 East of St. Louis
Tier 2 — Moderate Volume & Impact

SR-29 Central lllinois
Tier 3 — Modest Impact

Tier 1 Route

Tier 1

Classification

Il Low Volume - Low Sensitivity

Il Low Volume - High Sensitivity
High Volume - Low Sensitivity
High Volume - High Sensitivity

Miles
60 120

7
Sed, HARK, e, (4 SFSMrarihg psed ek, g B QR e offweatiy

Tier 2 Route
Tier 2
Classification
I Low Volume - Low Sensitivity

I Low Volume - High Sensitivity |

I High Volume -Low Sensitivity
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80 120

r
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Tier 3 Route
Tier 3

Classification

I Low Volume
Il Low Volume
B High Volume
I High Volume
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AP file photo The cargo ship oil spill-accie nt

Without effective Bridge Bumper With effective Bridge Bumper
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Keep It Simple.

Use pictures to tell a story that resonates.
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ANALYZING AND VISUALIZING
RISK FOR RESIEIENCE

National Academies of Science
Transportation Research Board Webinar
Visualizing Risk for Resilience

Silvana V Croope, PhD, ENV SP, E.W. 105198790
Post-Doctorin Law

UniCuritiba, ANIMA Group, Brazil
Delaware Department of Transportation (DelDOT) - Retired



NEED FOR RISK AND RESILIENCE

COMMUNICATION

EXAMPLES

ANTHROPOLOGIC PERSPECTIVES
AND EVOLUTION

TECHNOLOGY

CHALLENGES



https://andresmacario.com/10-riesgos-evitables-de-ciberseguridad-en-la-empresa-infografia/
https://creativecommons.org/licenses/by-nc-nd/3.0/

"PROBLEMS CANNOT BE
SOLVED BY THE SAME LEVEL OF
THINKING THAT CREATED
THEM™

- ALBERT EINSTEIN




REDUCE TRANSFER

N RISK <~
(ACCEPT! AVOID

KNOW YOUR RISK

* EXPERIENCE (HISTORIC EVENTS
AND FORECASTING INSIGHTS)

* ANALYSES
* COMMUNICATION

* ACTIONS



https://technofaq.org/posts/2017/08/gain-profits-and-increase-sales-by-monitoring-your-company-risks/
https://creativecommons.org/licenses/by-nc-sa/3.0/

RISK IS PART OF RESILIENCE DEVELOPMENT

Traditional Risk... Resilience: 4Rs + Adaptation +

. o Altruism
Enterprise/holistic Risk Management

, , _ Resilience: customized approach
Disruption and failure can be a type

. . . . ‘ ol e . .
of risk, where failure is the opposite ° Resilience for security comes in
to resilience L second development organization
g ‘ ) 0Oy o / managlemcm:
v o problems
process 0O e /J Hazard cquipr?cqt
“ > ’ )\ problems
Technology " ﬂ i Can we f|” i
-~ | , ' system weakness unsaie act
holes? -
o precursors of ||
o unsafe acts PO &
Loss

This Photo by Unknown Author is licensed under CC BY This Photo by Unknown Author is licensed under CC BY


https://www.scirp.org/Journal/paperinformation.aspx?paperid=94470
https://creativecommons.org/licenses/by/3.0/
https://securityandpeople.com/2017/07/human-errors-in-cyber-security-a-swiss-cheese-of-failures/
https://creativecommons.org/licenses/by/3.0/

CIR-DSS

(DR. CROOPE)

Includes software
development to test and
simulate hypothesis for
resilience outcomes.

http://dx.doi.org/10.131
40/2.1.3395.9044
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GI5 Software (e.g. Arcinfo)

Critical Infrastructure

Physical Subsystem: [Life-line
systemfsegments and relevant assets) —
caondition, perfarmance

d

System Dynamics Diagram of Decision Support System for Critical Infrastructure System Resilience (CISR)

Critical Infrastructure Management System

Functional Subsystem - Asset Mqt:

=Lifecvcle Cost of buildings,
transportation, power, water and
caommunication infrastructures: design,
planning, construction, reconstruction
and maintenance

=Maintenance costs, distribution costs, 4
construction cogts, reconstruction R
costs (.. HERS-5T, HDM-4) .~

Financial Subsystem:

=Housing, travel, communication — water
— power demand

=Socio-economic factor: population,
private and public institutions, places

—F «Fevenues: tax, special funds, donation,

«

loans, redirection of allocated budget

*Private resources, public disaster relief

funds (FEMAY, highway managerment

Administration Subsystem (categorization of Decision Making Subsystem budget, local government emergency
' H - funds
systern): connectedfinterconnected, S B T . . & CISR
. ; . = CISR Decision- ‘. - E
local/regional/Statewide/Interstate/Mational, it . — | Decisions: -
. . i . it Making B T
existentfaccessiblefavailabled renovation of i 0 S, . . :
’ H rganizations: Faolicy, ‘}-\__“ v
resource & of infrastructure F Harmeland Resaurce
: h HH . . Deci- CISR Decision Support
¥ i Security, State 4 allocation, R&D sion Svstem:
Geographic Dimension: locality — study area W :.:‘:__.5___.-""and Lacal | Portfalia, Pro- ystem:
(features — spatial data) il Agencies, ¥| Protective blerms "USEr, non-user &
¥ x 1 Industry, Other Measures, - institutional benefit;
Disaster Type, and Characteristics/Data & Federal Agencies v, Operational / requi- measure of effectiveness
Trends: e £ re- 4| =Resilience consequence
=Matural (weather, seismic activity, etc) Resilience Mandagement Inf;irn:lati System mzﬂs metncs
2 =Decision and risk analysis
«Man- -, o4 .
Man-made [CBRNE, ete] Decision Support Infurmatiun‘*-,_ — tcr;r:ﬁs methodaolagy
*Technalagical (ail spills, radioactivity leak, etc) 3 (Knowledge Base): . Comol { - other dat
= “Julnerability Assessment e | Twompiement - oiner data,
l H «|mpact Assessment I models, experts,
Analysis tools/extensions (e.qg.): *Damage Assessment ke R tEChmluqlcal nnovations
, _ sMitigation Strategy(ies) 4 4 e . H
*Freprocessingf Georeferencing »

=Spatial analyst, 30 (TIMN)
=Metwork analystTrans CAD
=Object Model, Hazus

*Real time (Response)
“Recovery

=Resilience (instead of conventional
hitigation)

‘Time Frame & PostDisaster Phase [Data]:‘"

Insight for Resilience-
4% Based Decision Making
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CIR-DSS WAS TESTED... AND ADJUSTED
TO TRANSFER IT TO PRACTICE...

Seaford Road and Bridges Flooded
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MULTI AND INTERDISCIPLINARY
PERSPECTIVE FOR RESILIENCE

Control —)  \anagement

G ogle | Analvtics
* Antonym: lack off/ uncontrol

Reports: www.marketingbest.blogspot.com
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https://www.flickr.com/photos/marsupilami92/7999550285
https://creativecommons.org/licenses/by/3.0/
https://uvagpclass.wordpress.com/2017/09/04/gerenciamento-de-riscos-conceitos-e-finalidades/
https://creativecommons.org/licenses/by-nc-sa/3.0/

DELAWARE DOT

Transportation Strategic Enterprise

Resilience for Facing Climate
Change

TRB Webinar:

Economic and Financial
Dimensions to a Climate

Resilient Transportation
Infrastructure

21 Natural
Disasters since
Q Coastal Storm #ﬁr‘cs. 1953
Silvana V Croope, Ph.D., ENV SP & 1o X isaerasion
DelDOT - Delaware Department of Transportation o $24severesiom
May 12, 2016

https://www.fema.gov/data-visualization-

disaster-declarations-states-and-counties

i Delaware Department of Transportation vision:
éEvery Trip | Every Mode | Every Dollar | Everyone

MANAGEMENT FRAMEWORK

Seminar 1: The Delaware Floodplain Impacts of

“ Any potential hazardous impacts should be
Severe Storms on Infrastructure in a Low-Lying State

assessed and benchmarked against DelDOT’s
safety, service level, financial and environmental

tolerances.”
Align with

of Transportation

@ AZCOM
-
.
Delaware Department

DelDOT’s Climate Change

Strategic Implementation Plan
- Enterprise Resilience

Management Strategy

i Risk & Resilience Management Framework:
A cycle-based approach to decision-making

Describe strategic
priorities / mission

statement

communicati,,

Risk /
Resilience
Management

Design risk.
reduction /
resilience

improve-

Less
Frequent frequent
low extensive

ment Framework - Impa(d .damagfa
measures isruption big impact

“opeounuwo?d )

Determine risk
appetite / resilience
targets.

Source: Risk Management Solutions (RMS)

DelDOT Resilience Strategy

Maintain business as usual during an event
&
Restore timely, decreasing disruption

through effective investments

Inclusive of
uncertainty:
occurrence of an event
and forecasted amount

of loss

Reassess, address
shifting and
residual risk,
evolve




RECENT EXAMPLES

* Flooding Monitoring Systems (direct sensing)

A standards-based
approach to enhancing
interoperability of low-
cost industrial loT flood
sensors for transportation
system resilience

hituike B Umeiks, Xiaaming Gue, Thung Buu®, Silvans Croope
Kiwoven Hung, and Alan 1 Juhnstun

ALABAMA

STRS LLC
&
DS2A ORG

Aflood and flashflood bottom-up standards-based interoperable
low-cost industrial loT resilient system

Silvana Croase, Zric Berman, Felipe Simoyama, anc 5

TiS5 team

Dams’ Risk of FaiIre

AVALIACAO po

RISCOkeoo
IMPACTOoe :
FALHAS pEe
BARRAGENS: #
ATRAVES po
MONITORAMENTO

UM ESTUDO DE CASO DE -~

RESILIENCIA#

https://editoraclassica.co

m.br/produto/um-estudo-

de-caso-de-resiliencia/

Catastrophe Law: Public and
Private Responsibility to Protect
Human Rights in Natural Disasters
Events (in Portuguese)

https://revista.grupofaveni.com.br/

index.php/dialogospossiveis/article

/view/1723

c@ Lo AEditors v CorazJunidicaz ¥ Temas Diversos Artizos ObmsGmiwitas Bleg Contoto

Consideragdes sobre Controle e Gerenciamento de
Desastres

Vamos Publicar sua Obra?

https://editoraclassica.com.br/consideracoes-
sobre-controle-e-gerenciamento-de-desastres/



https://editoraclassica.com.br/produto/um-estudo-de-caso-de-resiliencia/
https://editoraclassica.com.br/produto/um-estudo-de-caso-de-resiliencia/
https://editoraclassica.com.br/produto/um-estudo-de-caso-de-resiliencia/
https://editoraclassica.com.br/consideracoes-sobre-controle-e-gerenciamento-de-desastres/
https://editoraclassica.com.br/consideracoes-sobre-controle-e-gerenciamento-de-desastres/
https://revista.grupofaveni.com.br/index.php/dialogospossiveis/article/view/1723
https://revista.grupofaveni.com.br/index.php/dialogospossiveis/article/view/1723
https://revista.grupofaveni.com.br/index.php/dialogospossiveis/article/view/1723

ANTHROPOGENIC PERSPECTIVE

e Post-doctorate research: e |ssues:
* Regulations for construction * Know your risk
and economic development e Communicate the risk (censure

and access/dissemination or real

e Construction standards and ) .
information)

processes, support by

technological monitoring, and * Use and management of
the cycle of disasters due to knowledge for decision making,

intentional, historic/natural, or investments, transfer of risk

negligence failure * To the public
* To backstop government programs



FIGURE 10 STORM SURGE FOOTPRINTS FOR SELECT STOCHASTIC EVENTS'®

'® The stochastic events on the left (Event A) and nght (Event B) impact 6.5% and 28.0% of the total length of SR respectively, the coresponding probabilities of occumence of events of this magnitude are
2.0% and 0.4%. These events have been selected to provide examples of the type of stochastic event that make up the OEP curve. Whie the OEP curve describes the full ange of severity and loss, event
‘scenarios’ such as this are a useful tool to add real-world context when communicatng the types of event that can impact SR, and their probabilities of occurmence.

20

DELAWARE
ROADWAY AND
SURROUNDING

LAND

FLOODING

PROJECTIONS

 Develop and
transfer the risk?

* Retreat?
* Adopt to stand
ground and
retrieve?



RESILIENCE PROJECTS EXAMPLES ==

(DR. CROOPE)

NAS-TRB NCHRP “FloodCast”

* https://apps.trb.org/cmsfeed/TRBNetProjec
tDisplay.asp?ProjectlD=4914

* http://floodcast.info/wordpress/

World Bank: rail transportation capacityincrease
with resilience network approach, Rio de Janeiro,
Brazil.

UFSC-LabTrans: PARF

* http://www.naestradaro.com.br/2015/11/d
nit-discute-prevencao-de-desastres.html

Outros
* https://onlinepubs.trb.org/onlinepubs/webi

nars/170816.pdf

* UN: Global Sustainable Development Report (2016),
Chapter 2

e https://sustainabledevelopment.un.org/content/docu
ments/10822Chapter2 GSDR2016 booklet.pdf

* DelDOT SIP

* https://deldot.gov/Publications/reports/SIP/pdfs/SIP
FINAL 2017-07-28.pdf

e Climate Justice for Wilmington

* https://www.delawarenaturesociety.org/wp-
content/uploads/2018/10/DNS-Climate-Change-
Summary-Report-Final.pdf

 UASNOS-T (Traficohumano)
e https://www.unitedagainstslavery.org/nost-2021
* NCHRP 20-121 (NAS)



https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4914
https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4914
http://floodcast.info/wordpress/
http://www.naestradaro.com.br/2015/11/dnit-discute-prevencao-de-desastres.html
http://www.naestradaro.com.br/2015/11/dnit-discute-prevencao-de-desastres.html
https://onlinepubs.trb.org/onlinepubs/webinars/170816.pdf
https://onlinepubs.trb.org/onlinepubs/webinars/170816.pdf
https://sustainabledevelopment.un.org/content/documents/10822Chapter2_GSDR2016_booklet.pdf
https://sustainabledevelopment.un.org/content/documents/10822Chapter2_GSDR2016_booklet.pdf
https://deldot.gov/Publications/reports/SIP/pdfs/SIP_FINAL_2017-07-28.pdf
https://deldot.gov/Publications/reports/SIP/pdfs/SIP_FINAL_2017-07-28.pdf
https://www.delawarenaturesociety.org/wp-content/uploads/2018/10/DNS-Climate-Change-Summary-Report-Final.pdf
https://www.delawarenaturesociety.org/wp-content/uploads/2018/10/DNS-Climate-Change-Summary-Report-Final.pdf
https://www.delawarenaturesociety.org/wp-content/uploads/2018/10/DNS-Climate-Change-Summary-Report-Final.pdf
https://www.unitedagainstslavery.org/nost-2021

RESILIENCE TO CLIMATE AND SECURITY

Hurricane with tornadoes Bridge nodes for network

Multiple concrete dolphins
(left) protect the 1987 span

{0 of the Sunshine Skyway
B Bridge from ship collisions.



https://en.wikipedia.org/wiki/Sunshine_Skyway_Bridge
https://en.wikipedia.org/wiki/Sunshine_Skyway_Bridge

COMPARISON OF FLOOD IMPACTS AND POLICY

Peak runoff reduction (%)
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This Photo by Unknown Author is licensed under CC BY-NC-ND
This Photo by Unknown Author is licensed under CC BY

FEMA's Implementation of the Federal Flood Risk Management
Standard

On July 11, 2024, FEMA published a Final Rule to revise its floodplain management
regulations at Title 44 Part 9 of the Code of Federal Regulations (CER);. Floodplain
Management and Protection of Wetlands. This final rule is available for public
inspection (viewing) as of July 10, 2024.

The rule revises regulations to fully implement the FFEMS - increased flood risk
minimization requirements for federally funded projects that incorporate consideration
of anticipated changes in future flood risk.

FEMA is Publishing Final Rule on Federal Flood Risk Management Standard

On July 11, 2024, FEMA published a Final Rule and Policy to implement the FFRMS
which addresses increased flood risk.

The FFRMS is designed to make communities more resilient and help reduce damage
caused by flooding. The Final Rule amends Title 44 Code of Federal Regulations Part
8- Floodplain Management and Protection of Wetlands and will be effective on Sept. 9,
2024 In addition, FEMA is publishing a Notice of Availability of the new FEMA policy
that also will take effect on Sept. 9.



https://www.eea.europa.eu/data-and-maps/figures/estimated-flood-peak-reductions-for
https://creativecommons.org/licenses/by/3.0/
http://www.habitatadvocate.com.au/?p=13452
https://creativecommons.org/licenses/by-nc-nd/3.0/

TRANSPORTATION (TRADITIONAL) RESIDUAL RISK

* Roadways are usually fixed location built

* Federal agencies coordination to enable increased capacity and elevation
still a challenge to scope projects for exact investment and augment
return of investment in adaptation (more than USS4 per USS1 invested)

* New technologies exist, but not market and public known and maybe not
affordable

 Altruism and corruption control necessary to achieve true resilience.



SOME TECHNOLOGIES...

* Top-bottom: NOAA’s forecasting system (in development)

* Bottom-up: part of lloT, smart cities, only local water body limited
investments for flood monitoring (not in the list for NOAA)

* Floating bridges and roadways (different for mud and water):
Washington State, Florida, ...

* Temporary floating pathways (DoD)
* Flood walls, flood vents,...
* Al...

https://www.youtube.com/watch?v=7-t4QcXQChl



https://www.youtube.com/watch?v=7-t4QcXQChI

DOES MORE INTELIGENCE
SOLVE ALL TYPES OF
PROBLEMS?

Redefinition and application of humans' capabilities, abilities,
and time for dealing with risk, increasing and becoming
resilient, producing a sustainable economic development and

COURAGE AND world.

INSIGHT Change is the only real constant.

Sustainable and resilient economic development requires new
RISK new and balanced investment and political strategies to
enable an inclusive and equitable place for all in an evolved

P R O B A B | I_ | TY civilization.



https://www.google.com/imgres?q=self%20awareness%20ai%20examples&imgurl=https%3A%2F%2Fwww.nowadais.com%2Fwp-content%2Fuploads%2F2024%2F02%2FSelf-Aware-AI-Can-Artificial-Intelligence-Become-Self-Aware-Ever.png.webp&imgrefurl=https%3A%2F%2Fwww.nowadais.com%2Fself-aware-ai-artificial-intelligence-self-aware%2F&docid=NcCxdWhT5QAI5M&tbnid=OP_AtNB6lbK8gM&vet=12ahUKEwiz8qb968CGAxUG5MkDHci_DsoQM3oECGEQAA..i&w=2048&h=2048&hcb=2&ved=2ahUKEwiz8qb968CGAxUG5MkDHci_DsoQM3oECGEQAA

TECHNOLOGY AND LAW
(FOCUS ON RISKS)

Cyber Governance (Zwitter, 2024)

Neurotechnologyand privacy (Guercio, 2024)

Al for weather forecasting (GraphCast, 2023)
Al for disastersrisk (NIH, AIDR, Texas A&M)

Detection of threats (Everbridge)

Eficiency level: almost 90%...

Applications: System of systems,
administrative processes, industrial
control processes, financial investments,
research, automation for decision
making...



https://link.springer.com/article/10.1007/s10676-024-09763-9
https://news.bloomberglaw.com/us-law-week/neurotechnology-will-spur-novel-privacy-issues-and-regulations
https://deepmind.google/discover/blog/graphcast-ai-model-for-faster-and-more-accurate-global-weather-forecasting/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10712270/#:~:text=It%20can%20be%20used%20as,any%20disaster%20situation%20as%20well.&text=AI%20can%20be%20used%20in,any%20disaster%20to%20mitigate%20it.
https://aidr.qcri.org/
https://engineering.tamu.edu/news/2023/06/leveraging-big-data-and-ai-for-disaster-resilience-and-recovery.html
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwjd3obt8cCGAxX8LtQBHX1LEWwYABAAGgJvYQ&ase=2&gclid=Cj0KCQjw0_WyBhDMARIsAL1Vz8uoe83o6BZpFCRqnl-EOigfHuveeZhvpnDjGcSneSBLpH0brioexBkaAq3fEALw_wcB&ohost=www.google.com&cid=CAESV-D2o88bYu3RbIcyccnXXH7Q4Hf3fBhmukwNVMGnhUGYGQD-GbGpR2DIvD7Llqfwi3lfdh-1h4YYjOqhCci-wruemv-l1ejC0tJLAfkTt5gcujYsMIX5RQ&sig=AOD64_1QIHIVi6x_j0LXwf3PBO6d7y1Z2w&q&nis=4&adurl&ved=2ahUKEwjAgf7s8cCGAxX94MkDHYsRBUIQ0Qx6BAgJEAE

LAWS FOR Al USERS
NEGLIGENCE OR INTENTIONAL
HARM AND MISUSE (RISK
FOCUS)

* Selbst, 2020

* Accidents: CIGI, 2023

* Risks due to Al: Stein, 2022

* Medical Risks due to Al: Jorstad, 2020

*  Criminal Act using Al

* Negligence Crime related to Al

* Risk Management with Al

* Al and economic development

Al and economic impact

* Transportation big data and Al?...



https://www.bu.edu/bulawreview/files/2020/09/SELBST.pdf
https://www.cigionline.org/articles/who-is-liable-for-ai-driven-accidents-the-law-is-still-emerging/
https://www.bu.edu/bulawreview/files/2022/04/STEIN.pdf
https://jmai.amegroups.org/article/view/5938/html
https://jolt.law.harvard.edu/assets/articlePDFs/v31/The-Artificial-Intelligence-Black-Box-and-the-Failure-of-Intent-and-Causation-Yavar-Bathaee.pdf
https://www.researchgate.net/publication/378460722_Theoretical_Preconditions_of_Criminal_Imputation_for_Negligence_Crime_Involving_AI
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwjHhNSB98CGAxVuLtQBHeVzBPQYABACGgJvYQ&ase=2&gclid=Cj0KCQjw0_WyBhDMARIsAL1Vz8sTpk8siEkoaUfeV7IQKAOgLAB5bsBbCqv3V3ThDj4_T8kg3NM7iBIaAp88EALw_wcB&ohost=www.google.com&cid=CAESV-D2VjO-PYqoTIuBd-BVEwQn78rzy51b95xpNfhMF4jm2c0N7STXZ4oWd95RLE0EOkBbplGouu3Dyk8N3k-zmPfVxjet-Nd-nBDuhPmWR0jtu6oBJsUf8Q&sig=AOD64_2Y4GDYtfQ-2BrnMCoypy1hkMbsjw&q&nis=4&adurl&ved=2ahUKEwjzzcyB98CGAxV578kDHeMzAsMQ0Qx6BAgFEAE
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10005923/
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/637967/EPRS_BRI(2019)637967_EN.pdf

TECHNOLOGICAL DISASTERS,
INNOVATION, AND
REGULATION

Do you know the
transportation risk
and resilience with

Al?


https://www.google.com/imgres?q=AI%20law%20enforcement%20robots&imgurl=https%3A%2F%2Ftechwireasia.com%2Fwp-content%2Fuploads%2F2024%2F01%2Flaw_enforcement_robots_1.jpeg&imgrefurl=https%3A%2F%2Ftechwireasia.com%2F01%2F2024%2Fcan-we-trust-robots-with-law-enforcement-duties%2F&docid=X69YoIyYTv_EaM&tbnid=cKrEMGWMH5PPhM&vet=12ahUKEwil1YvZ-sCGAxV2HNAFHYG7D4YQM3oECCsQAA..i&w=1024&h=1024&hcb=2&ved=2ahUKEwil1YvZ-sCGAxV2HNAFHYG7D4YQM3oECCsQAA
https://www.google.com/imgres?q=AI%20law%20enforcement%20robots&imgurl=https%3A%2F%2Fpbs.twimg.com%2Fmedia%2FGHwndFbXIAA8_2o.jpg%3Alarge&imgrefurl=https%3A%2F%2Ftwitter.com%2FExohoodOfficial%2Fstatus%2F1764328547789709639&docid=4PogqpwqON9lpM&tbnid=4PW5ujDell7-zM&vet=12ahUKEwj53oqj-8CGAxUe38kDHc5DIOs4ChAzegQIOBAA..i&w=1920&h=1080&hcb=2&itg=1&ved=2ahUKEwj53oqj-8CGAxUe38kDHc5DIOs4ChAzegQIOBAA
https://www.google.com/imgres?q=AI%20mini%20drones%20for%20war&imgurl=https%3A%2F%2Fwww.brookings.edu%2Fwp-content%2Fuploads%2F2016%2F06%2Fdrone_model001.jpg&imgrefurl=https%3A%2F%2Fwww.brookings.edu%2Farticles%2Fsuicide-drones-mini-blimps-and-3d-printers-inside-the-new-army-arsenal%2F&docid=Y1GT6VNE68hJNM&tbnid=H_YvwxahZuBBdM&vet=12ahUKEwjf_Kzt-8CGAxUNENAFHUjoDC8QM3oECBwQAA..i&w=2984&h=1956&hcb=2&ved=2ahUKEwjf_Kzt-8CGAxUNENAFHUjoDC8QM3oECBwQAA
https://theprint.in/defence/drone-swarms-are-coming-and-they-are-the-future-of-wars-in-the-air/596842/

RESILIENCE FUNDED MANDATE

Bipartisan Resilience Infrastructure Bill

a. White House:
https://www.whitehouse.gov/build/guidebook/#:~:text=The%20Bipar
tisan%20Infrastructure%20Law%20is,and%20the%20safety%200f%20

our

b. FHWA (S350 billion) : https://www.fhwa.dot.gov/bipartisan-
infrastructure-law/climate.cfm

c. FEMA: https://www.fema.gov/press-release/20231115/president-
bidens-bipartisan-infrastructure-law-two-years-later-fema-makes

d. NOAA: https://www.noaa.gov/infrastructure-law

e. DOI: https://www.doi.gov/priorities/investing-americas-
infrastructure/ecosystem-restoration/projects



https://www.whitehouse.gov/build/guidebook/#:~:text=The%20Bipartisan%20Infrastructure%20Law%20is,and%20the%20safety%20of%20our
https://www.whitehouse.gov/build/guidebook/#:~:text=The%20Bipartisan%20Infrastructure%20Law%20is,and%20the%20safety%20of%20our
https://www.whitehouse.gov/build/guidebook/#:~:text=The%20Bipartisan%20Infrastructure%20Law%20is,and%20the%20safety%20of%20our
https://www.fhwa.dot.gov/bipartisan-infrastructure-law/climate.cfm
https://www.fhwa.dot.gov/bipartisan-infrastructure-law/climate.cfm
https://www.fema.gov/press-release/20231115/president-bidens-bipartisan-infrastructure-law-two-years-later-fema-makes
https://www.fema.gov/press-release/20231115/president-bidens-bipartisan-infrastructure-law-two-years-later-fema-makes
https://www.noaa.gov/infrastructure-law
https://www.doi.gov/priorities/investing-americas-infrastructure/ecosystem-restoration/projects
https://www.doi.gov/priorities/investing-americas-infrastructure/ecosystem-restoration/projects
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de Sellos Knoerr

Silvana Croope, PhD
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National Academies of Sciences
Transportation Research Board Webinar
Visualizing Risk for Resilience

Visualizing Risk for
Resilience

Herby G. Lissade, P.E.

Traffic Engineering Manager

Interwest Consulting Group

California Department of Transportation
(Caltrans) — Retired)

W e

INTERWEST

THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.




THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

Interwest Overview

i M415+

JURISDICTIONS SERVED IN CA

MORE THAN

400

22

v Irvine
YEARS v Elk Grove
v" Fremont
SERVING FULL TIME v Fresno
CALIFORNIA 7 Rosemead
Ontario
CA EMPLOYEES LOCATIONS | 7 oD
v San Jacinto

TTTTTTTTT



THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

OUR PROJECT APPROACH

Understand [k | |
the hazards e Wildland urbaninterface fires

. e Drought
of climate &

- e Heat
Change e Excessive snowfall

INTERWEST

A SAFEbuilt COMPANY

Understand B public health
the diverse e natural ecosystems

W e social equity
community’s
e the economy
needs

e GHG emissions




DlsaSter ReS|I|ence: THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

A National Imperative (2012

Defines "national resilience,"
describes the state of knowledge
aboutresilience to hazards and
disasters,and frames the main
issues related to increasing
resilience in the United States.

INTERWEST



AnaiyZing And Visualizing Risk  THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.
For Resilience | ‘

By making risks visible,
we can better understand their impact and
devise strategies to mitigate or capitalize on

them.



Statewide Vu|nerabi|ity THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.
Assessments

Sea Level Rise Adaptation Options

TTTTTTTTT



A” Hazards Planr"ng THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

Fundamentals for Resilience

P t = e Capabilities necessary to avoid, prevent, or stop a threatened or actual act of

reve n I O n terrorism.

P t t = ¢ Capabilities necessary to secure against acts of terrorism and manmade or natural
ro e C I O n disasters.

M 't - t - e Capabilities necessary to reduce loss of life and property by lessening the impact

l lga l O n of disasters.
R e Capabilities necessary to save lives, protect property and the environment,

e S p O n Se and meet basic human needs after an incident has occurred.

R e Capabilities necessary to assist communities affected by an incident to
e c Ove ry recover effectively.

Source: AASHTO. Fundamentals of Effective All Hazards Security and Resilience for State DOTs, 2015. uv

TTTTTTTTT
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Pre-EventRecovery Planning

PREPARATIQN




Not all risks are equally impo
Prioritizing thgm allows 'for more informed decision-making.

.




FEMA Recognized

Types of Disasters

THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

Chemical Emergencies
Dam Failure

Earthquake
Fire or Wildfire

Flood

Hazardous Material
Heat

Hurricane

Landslide

Nuclear Power Plant
Emergency

Terrorism
Thunderstorm
Tornado
Tsunami
Volcano
Wildfire

Winter Storm







Highlighting Relationships

Caltrans
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Caltrans Maps

Flood + Landslide Maps
Supply Chain Maps
Traffic Flow Maps

Saouthern CA Fire
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Instead of a lengthy risk register,
use visual representations to communicate relative risk levels.
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Assessing Disaster Risk

Original
column j

........

-
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-

Economic Study: Regional Resiliency Assessment Program (RRAP)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



THOUGHTFUL SOLUTIONS. THRIVING COMMUNITIES.

Inspection Prioritization

Bridge Assessment Summary
Maximum Peak 1.0 sec Spectral Acceleration: 188.76%g
Maximum Acceleration: (not measured)

Calirany ShakeCayt Server (C) o Caltraos-ShakeCastA dmingido ca gov Total number of bridges assessed: 3133
PO TSCT RO LRI = Summary by inspection priority:
SO L5 A8 Sebjess SRIDGR ASSESSMENT: 69,7 ki NNE of apras, A (Lccus Prisi s Vervion High 119 High Priority for full engineering assessment
Medium-High 156 Medium-High Priority for full engineering assessment
Caltrans ShakeCast Preliminary Earthquake Bridge Impact Report 152 Medium Priority for full engineering assessment
T rapcrt supermcns a0y edslerrapety st s wvant Thic s compudr-genertd meesage s has 6ot v boen Low 2706 Low Priority for full engineering assessment: quick visual inspection likely sufficient.
locaton, date, and time are provided by the

Catlomia hleomod &smic Nmk (CISN). T‘m lndyus ot pobméﬂnmod?vm in thes repmisbu'od I%on“aljnsnm“: - 2
Shastly okeans bridges. ragility modals were adopted from and Basez
S Mander (1999), This mpod Is Intended bl»nud 25 5 Wrst responss ool to assist in idonitying Caltrans beidges most likaly Brldge Assessment Deta“s

impacted by he @/ent. Bridges presented in the table below are sorted in order of severity of impact to bridges.
Brid i 1§epggf:lk Exceedance
. ge y Inspection
w&l 17, 1589 t:\:g-':.se'3 mMﬁ?'»&?;mgfﬂﬁm. 0 lara Pres B"dge il Number DIS“Cty-Rte-PM Priority Acc?“/ﬂer)aﬁon g
- 3 g
Ralston Avenue OC 350114 04-SM-101-9.55-BMT 105.3903 2934
Via Del Oro OH 37 0477L 04-SCL-085-1.22-8JS 492711 2472
San Mateo-Hayward Bridge 35 0054 04-SM-092-R14 44-FSTC 49 6514 2167
Constitution Way OC 33 0513K 04-ALA-260-R 86-ALA 68.2755 1415
Meridian Road Underpass 37 0258 04-SCL-280-R3.89-SJS 59.9229 1.122
Campbell Underpass 370135 04-SCL-017-12.22-CMB 70.2112 1.087
East Hillsdale Bivd OC 350138 04-8M-101-11.15-SM 68.3762 1.071
Redwood Creek 350145 04-SM-101-6 2-RDWC 61.0924 1.064
Sfobb-Approach Lower Deck 34 0118R 04-SF-080-4.95-SF 33.2578 1.057
Holly Street OC 35 0037 04-SM-101-8.4 65.904 1.048
Route 13/80 Separation (North) 33 0191G 04-ALA-013-13.92-BER 66.6766 1.046
Race Street Overcrossing 37 0260 04-SCL-280-R3.76-SJS 59.9229 1.045
.. NPT T g Presidio Viaduct 340019 04-SF-101-9.14-SF 68.3123 1.035
123 ' South Delaware Street UC 35 0158L 04-SM-092-R11.61-SM 35.1822 1.030
et el S i sl e s 7 South Delaware Street UC 35 0158R 04-SM-092-R11.61-SM 35.1822 1.030
e ;;" = o ’Z;",;' R oy ;;‘; T Powell Street UC 330020 04-ALA-080-3.79-EMV 66.6766 1.020
o g < 1 :w Asl uior | e Imaii| Redwood Harbor Overhead 35 0065 04-SM-101-5.5-RDWC 56 8606 1.018
SeR v v e i Macarthur Avenue OC 37 0100 04-SCL-280-L5 18-SJS 54 4613 1.012
N101-884 Connector OC 35 0081G 04-SM-101-5.39-RDWC 563606 1.009
Event Summary Downloads & Resources N17-N85 Connector Separation 37 0515G 04-SCL-017-9.24-LGTS 86.2137 1.008
:m"‘;‘“ i CHtms AL Caans stotocant invaen San Francisquito Creek 350013 04-SM-101-.01 55.3678 1.007
: Caltrans Shakabap Breducts
e e . o4 e — gs;ztiiso b 37 0396H 04-SCL-087-5 1-5JS 50.5564 1.001
T p— wamnmcopem Lo Relk e Trdhc Blossom Hill Road OC 37 0345 04-SCL-082-R 35-5JS 49.4998 0.951
Harkins Slough Road OC 36 0089 05-SCR-001-R2 27-WAT 56.0768 0.938
o xffﬁi“’m"ﬁm’!m e Sunol Street Rr UC 37 0263L 04-SCL-280-R3.41-8JS 52,8878 0.909
rarplsae b ped i Sunol Street Rr UC 37 0263R 04-SCL-280-R3 41-SJS 528878 0.909 o
e P el Moty s sl i Winchester Boulevard OC 370195 04-SCL-280-4 57-SJS 56.327 0.898
PRt LD 1} induniivh masci e wirattia e Lincoln Avenue UC 37 02621 04-SCL-280-R3 51-SJS 528878 0.896
o S e e e e 1 - S South Gilrov OH 37 0305L 04-SCL-101-R5.1 432728 0.896 S LGRS

A SAFEbuilt COMPANY
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ShakeCast at Work

. -, CISN ShakeMap : 39.0 mi SSE of Calexico, CA
ShakeCastidentifiedthe only Sun Apr 4, 2010 03:40:40 PM PDT M 7.2 N32.13 W115.30 Depth: 10.0km |D:14607652

i i i 335" = o AT : gx TR oo Bridge Assessment Summa
brl dge da maged In th IS eve nt as o e ; \Q . B 2 3 £ Maximugm Peak 1.0 sec Spectral AcceleratiozzytlB.S?BZ%g
the top priority forinspection. ' abiossiitll Colilins
Summary by inspection priority:
. High |NULL| High Priority for full engineering assessment
az' i et it INULL]| Medium-High Prionity for full engineering asses
| |NULL| Medium Priority for full engineering assesstmer
Low 219 Low Priority for full engineering assessment; gf

Bridge Assessment Details

Bridges presented in the table below are sorted in order of severity of impact (exceedance ratio), The lis

335° e5an Lus o Acceleration exceeds 10% g. -
b : ridge :
Bridge Name Dist-Cty-Rte-PM
jadalupe Victaria, Number
\ 58 0274 - WESTSIDE MAIN CANAL 58 0274 11-IMP-095-22.02
58 0275 - WORMWODD CANAL 58 0275 11-IMP-098-22.07
32" 58 0212L - COYOTE WELLS OH 58 0212L 11-IMP-008-R13.97
53 0212R - COYOTE WELLS OH 58 0212R 11-IMP-008-R13.93
3.5
[ 4

INTERWEST
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Assessing Disaster Risk —

-- Earthquake Planning Scenario --
ShakeMap for haywiredm?7.05 Scenario
Scenario Date: APR 9 2014 12:00:00 AM UTC M 7.0 N37.80 W122,18 Depth: 8.0km

= N SRS » - =% | N SRS T LT, Y Ay A8
N SRRy
~_) ~ ',‘ \ - -

39’

38.5°

38 N

37.5

37

36.5°

-124° -123° -122° -121° -120°
PLANNING SCENARIO ONLY - Map Version 23 Processed Wed Apr 23, 2014 12:02:18 PM MDT

PPy | Notfelt| Weak | Light |Moderate| Strong |Very strong| Severe | Violent | Extreme
ROTENTIAL none | none | none |Verylight| Light | Moderate |Mod.Meavy| Moavy |VeryHeavy

PEAK ACC{%g) | <0.05 03 28 62 12 2 40 75 >139
PEAK VEL {ems) | <0.02 | 0.7 1.4 4.7 9.6 20 41 86 >178
'“ﬁ',,%,’#‘v“ I 1111 v v vi vl |

0 Upon Wordon et al, (2011]

Economic Study: U.S. Geological Survey
SAFRR — Science Application for Risk Reduction Haywired Scenario

INTERWEST
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Use dynamic visualizations that update in real-time.

e ™
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Dynamic Visualization
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-

The effective use of Hazard Maps decreases the magnitude of disasters

[ J
98

Hazard Maps provideinformation on the range of possible damage and disaster prevention activities

INTERWEST



Regularly update risk visualizations to reflect changes in the
- project or business environment.
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Implementing New Technology

Earthquake Early Warning

Bakersfield 3 ' SCEC ShakeOut Simulation
- by R. Graves

Barstow
Lllancaster
»

< . Victorville
Santa Barbara™

-------
S

Oxnard

508 Angeles. San Bernardino

“....._Blind Zone (no warning)

Anaheim : Palm Sprmgs

Oceanside
.

N
L

Ground velocity magnitude
L —

&
0.05 1 2 m/s San Diego Mexicali
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“Without Engineers, Science iy Just Philosophy - HGL”

@
Thank you for the opportunity to present to the Transportation m

Research Board of the National Academies.. INTERWEST

A SAFEbuilt COMPANY



mailto:HLissade@InterwestGrp.com

Today’s presenters

Matt Haubrich
matthew.haubrich@hdrinc.com

Dr. Silvana Croope
Systems & Technology Resilience
Solutions LLC

NATIONAL sences

Engineering

ACAD E M I ES Medicine

CEE 3| TRANSPORTATION RESEARCH BOARD

Frank Broen
Metro Analytics

frank@metroanalytics.com

Herby Lissade
Consultant
hlissade@interwestgrp.com

w

INTERWEST

A SAFEbuilt COMPANY

102


mailto:matthew.haubrich@hdrinc.com
mailto:frank@metroanalytics.com
mailto:hlissade@interwestgrp.com
mailto:Sil.Croope-STRS@protonmail.com

Subscribe to TRB Weekly

If your agency, university, or organization
perform transportation research, you and
your colleaguesneed the TRB Weekly
newsletter in your inboxes!

ACADEMIES iom
TRE Weekly cowers the latest in transportation

Each Tuesday, we announce the latest:
* RFPs

« TRB's many industry-focused webinars i
and events

« 3-5new TRB reports each week | |
 Top research across the industry Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
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Discover new
TRB Webinars weekly

Set your preferred topics to get the latest
listed webinars and those coming up soon
every Wednesday, curated especially for
you!

And follow #TRBwebinar on social media
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Upcoming
TRB Webinars

¥ @NASEMTRB
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Research Board
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Get involved
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TRB mobilizes expertise, experience, and knowledge to
anticipate and solve complex transportation-related challenges.

Welcome to MyTRB!

U
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TRB’s mission is accomplished through the hard work and
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved
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We want to hear from you

Take our survey
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