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Cambridge Systematics

Over 50 Years of Insights through Innovation

Founded in 1972
200+ staff in 12 nationwide offices
Independent, employee owned

Resilience and Sustainability
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WORKSHOP OVERVIEW
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Session Overview

Recap from Public Meeting

Risk and Resilience – Basics

Making the Business Case and Communicating It

Exercise 
» Overview and Rules
» Table Presentations
» Voting

Recap and Closing
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Workshop Objectives

5

Applying Risk and 
Resilience Basics

Making the 
Business Case for 

Resilience
Communicating the 

Case Have Fun!
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PUBLIC MEETING TAKEAWAYS AND 
RECAP
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RISK AND RESILIENCE BASICS
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Impacts Across the US 

Interstate 80 in Vacaville, Calif., Aug. 
19, 2020. Source: AP Photo, 
Courthouse News. 

Interstate 45 inundated during 
Hurricane Harvey, August 2017. 

Rain, warm temperatures and 
snowmelt-induced flooding across the 
Midwest Flooding, 2019 (Nebraska)
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Regional Transportation Impacts and Disruptions

Downtown Boise Flooding – Flash 
Thunderstorm – June 2023 – Source: 
Idaho Statesman 

Interstate 84 Disruptions in March 2024 
between Boise and Mountain Home
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Understanding and Defining Resilience

Resilience or resiliency is the 
ability to anticipate, prepare for, 
and adapt to changing conditions 
and withstand, respond to, and 
recover rapidly from disruptions 
(FHWA Order 5520)

Risk: The positive or negative effects 
of uncertainty or variability upon 
agency objectives. (23 CFR 515.5)
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Frameworks for Assessment
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Assessing Vulnerabilities, Risk, and Resilience

D
ata Availability &

 Suitability 

Definition & Objectives

Hazard Identification & Asset Characterization

Management & Integration Decisions

Identifying Resilience Needs and Determining Risk 
Tolerance
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ASSET CHARACTERIZATION - 
CRITICALITY
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Asset Characterization – Criticality - Example

Usage and 
Operational 
Importance 

Evacuation Routes / Lifelines (2) 

Functional Class (2)

AADT (2)

Freight Network (2)

Northeast Corridor (1)

Broadband Network (1)

Socioeconomic 
Importance

Equity Areas (4)

Population Density (3)

Employment Density (3)

Health and Safety 
Importance 

Access to Dam (1)

Access to Fire or Police Stations (1)

Access to Hospitals (1)

Access to Schools (1)

Access to Emergency Shelters (1)

Access to Power plants (1)

Access to Transit Centers (1)

Access to Airport (1)

Access to Seaports (1)

Access to Maintenance Facilities(1)

Access to Military Installations(1)
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Criticality Scoring Approach – Example 

Source: Critical Transportation Infrastructure Vulnerability Assessment, Ulster County, NY, Cambridge Systematics  
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ASSESSING RISK AND RESILIENCE



22

Assessing Risk

Risk

Consequences

Vulnerability

Exposure

Sensitivity

Adaptive CapacityProbability

A risk -based assessment should consider both the probability or likelihood that 
transportation assets will experience potential impacts due to disruptions, and the 
consequences of those impacts.



23

Vulnerability

What is vulnerability
• The degree to which a 

system is susceptible to, 
or unable to cope with, 
adverse effects of climate 
change and extreme 
weather.
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Elements of Vulnerability – Sample Indicators

Exposure

Roads: Inundation Depth

Bridges: Inundation Depth

Stormwater Pipes: Inundation of 
pipes and outfalls

Stormwater Treatment Units: 
Inundation of STU

Sidewalks and Shared use Paths: 
Inundation Depth

Sensitivity

Roads: Pavement Condition

Bridges: BB Rating

Stormwater Pipes: 
Last Cleaning Dates

STU: Inspection Scores

Sidewalks and Shared use Paths: 
Condition

Adaptive 
Capacity
Roads: Network Density

Bridges: Network Density

Stormwater Pipes: Pipe Diameter + 
Position (up/downstream)

STU: Ratio of Catchment Size to 
STU Volume

Sidewalks and Shared use Paths: 
Network Density 
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Assessing Risk

Vulnerability

Exposure

Sensitivity

Adaptive Capacity

Likelihood

Probability of Events

Consequence

Owner Cost to Repair 
or Replace Assets

User Cost of Time & 
Vehicle Operation & 

Reliability due to 
delay/detour
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Prioritization
R
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ig

h High Risk
Low Criticality

High Risk
Moderate Criticality

High Risk
High Criticality

M
od
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e

Moderate Risk
Low Criticality

Moderate Risk
Moderate Criticality

Moderate Risk
High Criticality

Lo
w Low Risk

Low Criticality
Low Risk

Moderate Criticality
Low Risk

High Criticality

Low Moderate High

Criticality
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The 4Rs of Resilience

the ability to withstand disaster forces 
without significant degradation or loss 
of performance.

Robustness

the extent to which the systems can 
satisfy functional requirements if 
significant degradation or loss of 
functionality occurs.

Redundancy

the ability to diagnose and prioritize 
problems and to initiate solutions by 
identifying and mobilizing resources;

Resourcefulness

the capacity to restore functionality, 
contain losses, and avoiding 
disruptions.

Rapidity
Source: Original graphic; based on Simonovic, S. P., and Arunkumar, R. (2016), Comparison of static 
and dynamic resilience for a multipurpose reservoir operation, Water Resour. Res., 52, 8630–8649, 
doi:10.1002/2016WR019551.
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Flat Tire Analogy

28

Robustness

•Tires Condition (SGR) 
– Maintenance and 
Age

•Run-flat or puncture 
resistant tires

Redundancy

•Spare Tire
•Another Vehicle in the 
Household

Resourcefulness

•Towing 
(AAA/Insurance)

•Inflator

Rapidity

•Scheduling and Repair
•Time-of-day 
Considerations
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Hazards – Treasure Valley – Current and 
Future

Source: Idaho Statewide Hazard Mitigation Plan
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Hazards – Local (Ada County)

Hazards 
» Dam/canal failure
» Drought
» Extreme weather
» Flood
» Landslide
» Volcano (ash fall)
» Wildfire.

Source: Ada County Hazard Mitigation Plan
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Hazards – Regional 
and Local Resources

Hazard and Climate Resilience 
Institute (HCRI) – Boise State 
University
» Overview
» How to prepare
» Local Resources
» How is this hazard impacted by a 

changing climate?

Source: Boise State University
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INTEGRATION INTO PLANNING OR 
AGENCY BUSINESS PROCESSES
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Incorporation into Regional Planning

Project 
Screening 

and 
Prioritization

Scenario 
Planning and 
Performance-

based 
Investing

Project 
Design and 

Development
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Regional Project Prioritization – Resilience 
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MAKING THE CASE
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Business Case

Makes a persuasive argument for an 
investment that serves a business function 

and requires resources and buy-in

Emphasizes importance of proposed action 
by explaining the costs, benefits, and value 

creation 

Communicates risks of inaction, 
implementation challenges, and 

uncertainties
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Conceptual Framework
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THE CONNECTION 
TO 

COMMUNICATIONS

THROUGH A 
BUSINESS 

CASE LENS

Challenges and 
Opportunities

Implementation

Costs and Revenue 
Sources

Benefits and Value 
Creation

Proposed Solution(s)

Background/
Executive Summary

Conclusions and 
Recommendations
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Styles and Delivery

Elevator Pitch Detailed Business Case

Image Sources: Yale Ventures and Grammarly
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COMMUNICATION – 
VISUALIZATION SUPPORT
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Visualizations - Some Inspiration for the Workshop

Visualization is communication of data and information using charts, graphs, 
diagrams, and other infographics
» Examples from Case Studies
» Examples from Common Evidence Base

Image Sources: Agency Analytics, CQUniversity 
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Example Visualizations – Maps and Photos 

Sources: Boston Green Ribbon Commission, Triangle J Council of Government (TJCOG) 
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Example Visualizations – Maps and Photos 

Sources: NOAA, Climate Central
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Example Visualizations – Charts and Graphics

Sources: NOAA, Boston Green 
Ribbon Commission, Caltrans
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EXERCISE OVERVIEW
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Exercise Overview

Assess 
Glenwood 

Project (Use 
Resources)

Select 
Improvement(s)

Choose 
Supporting 

Rationale and 
Visuals

Present Your 
Case 

(Slides/Flip 
Charts)
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Glenwood Improvement 
Options 1. Flood Management and Channel 

Repair/Maintenance  - $1 Million

2. Bridge Substructure Repair and 
Scour Countermeasures  - $1.5 
Million

3. Elevate and Rebuild Southern 
Approach Only  - $2 Million

4. Elevate and Rebuild both 
Approaches  - $4 Million

5. Elevate Bridge and Approaches  - 
$10 Million



Visualization & Business Case 
Competition!

Business Case 
Development 
• 3 top impactful points that 

make for a compelling 
business case for investing 
on this project

• What data that might 
support this business 
case?

• Identify gaps in 
information or knowledge

• Identify any available data 
sources to augment the 
Glenwood data

Core Message / 
Visualizations
• Communicate core 

messages

• What other 
elements are 
important?

• What visualizations 
will ensure the 
biggest impact?

• What else would 
enhance the 
business case? 

Mentimeter 
Scoring Rubrik 
1. Effectiveness of the 

Business Case 

2. Use of Metrics and 
Data 

3. Message Presentation 
(Visualization) 

• 5 Excellent to 1 Poor

15 Total Points Available



48

Asset Characterization – Criticality - Example

Usage and 
Operational 
Importance 

Evacuation Routes / Lifelines (2) 

Functional Class (2)

AADT (2)

Freight Network (2)

Northeast Corridor (1)

Broadband Network (1)

Socioeconomic 
Importance

Equity Areas (4)

Population Density (3)

Employment Density (3)

Health and Safety 
Importance 

Access to Dam (1)

Access to Fire or Police Stations (1)

Access to Hospitals (1)

Access to Schools (1)

Access to Emergency Shelters (1)

Access to Power plants (1)

Access to Transit Centers (1)

Access to Airport (1)

Access to Seaports (1)

Access to Maintenance Facilities(1)

Access to Military Installations(1)
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Vulnerability

What is vulnerability
• The degree to which a 

system is susceptible to, 
or unable to cope with, 
adverse effects of climate 
change and extreme 
weather.
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WORKSHOP OBJECTIVES
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Workshop Objectives

61

Applying Risk and 
Resilience Basics

Making the 
Business Case for 

Resilience
Communicating the 

Case Have Fun!
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Thank You!
Contact Information

Suseel Indrakanti, AICP
Principal and Practice Lead – Resilience 

and Sustainability
sindrakanti@camsys.com 

Cambridge Systematics

mailto:sindrakanti@camsys.com
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