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1) Why is climate resilience important?
Climate change and extreme weather events are
disrupting transportation systems across the country

Impacts of climate change are being felt now, and will
accelerate significantly in the future.
–National Academy of Sciences and National Climate Assessment
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2) What is FHWA’s policy?
• FHWA Order 5520:
Transportation System
Preparedness and Resilience
to Climate Change and
Extreme Weather Events
• Establishes FHWA policy and
responsibilities related to
preparedness and resilience to
climate change and extreme
weather events
• Signed: December 15, 2014
• See:
http://www.fhwa.dot.gov/legsreg
s/directives/orders/5520.cfm
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3) What is preparedness?
•
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Preparedness = Actions taken to plan, organize, equip, train, and
exercise to build, apply, and sustain the capabilities necessary to
prevent, protect against, ameliorate the effects of, respond to, and
recover from climate change related damages to life, health,
property, livelihoods, ecosystems, and national security

4) What is adaptation?

NC 12 North Carolina Outer Banks after
Hurricane Irene.
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• Adaptation =
Adjustment in natural
or human systems in
anticipation of or
response to a
changing
environment in a way
that effectively uses
beneficial
opportunities or
reduces negative
effects

5) What is resilience?
• 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
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6) What are FHWA’s responsibilities?
Mainstream consideration of climate change vulnerability and
risk in transportation decision making

Planning
• Long Range
Transportation
Plans
• Asset
Management
Plans
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Project
Level
• Environmental
Processes
• Engineering
• Design

Operations
and
Maintenance
• Emergency Relief
• Snow Removal
Programs

7) What can transportation agencies do?

1. Know your vulnerabilities
2. Use the transportation planning
process
3. Incorporate climate risks into
design
4. Optimize operations and
maintenance
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8) What adaptation activities are eligible?
• FHWA Emergency Relief (ER) Funds can be used to rebuild a
damaged highway in a manner that can prevent future
damage from climate change and extreme weather events
-

If consistent with current design standards,
or economically justified.
See: https://www.fhwa.dot.gov/reports/erm/er.pdf

• In general, Federal-aid and the Federal Lands highway funds
can be used to consider climate change and apply adaptation
strategies, at the project and systems levels
-
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Vulnerability and risk assessments of Federal aid-eligible
highways
Construction of projects or features to protect existing eligible
assets from impacts
Evaluation of potential impacts on asset management cycles, life
cycle costs, etc.
See: http://www.fhwa.dot.gov/federalaid/120924.cfm

9) What resources does FHWA have?
Research, Technical Assistance
• FHWA Adaptation Framework
• 19 FHWA Climate Resilience
Pilots
• Gulf Coast Phase 2 Project
• Hydraulic Engineering Circulars
25 (Coast), 17 (River)
• Hurricane Sandy Follow-up
Project
• Albuquerque Scenario Planning
Project
• Transportation Engineering
Approaches for Climate
Resiliency
• Case studies
http://www.fhwa.dot.gov/environment/climate_change/adaptation
• Tools
• Videos
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10) What is the Adaptation Framework?
• Define Project Scope
Objectives
Relevant Assets
Climate Variables
• Assess Vulnerability
Climate Inputs
Asset data,
criticality, sensitivity
Vulnerabilities, risk
• Integrate Vulnerability
Into Decision Making
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11) Who has used the Framework?
WSDOT

Oregon
DOT

WSDOT
NYSDOT
Michigan
DOT

MnDOT
Caltrans,
D1

Maine DOT
MassDOT
CT DOT

NJTPA

Iowa DOT

MTC
MTC

MD SHA
VDOT
Arizona DOT
TNDOT

NCTCOG

2010-11 Pilot
2013-15 Pilot
WFLHD/AKDOT&PF
CAMPO

AK
Oahu
MPO

HI

12

Hillsborough
MPO

South Florida
MPOs

12) Where can I find climate change data?
• NOAA Regional Climate Centers
• NOAA's Regionally Integrated Sciences and
Assessments Centers (RISAs)
• National Weather Service
• State climatologists
• State and local environmental departments
• Colleges and Universities
• Consulting firms
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13) What are other Federal agencies doing?
• Federal agencies directed to develop adaptation plans to
reduce the vulnerability of federal programs, assets, and
investments to the impacts of climate change
• Developing resources and tools

http://nca2014.globalchange.gov/
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http://toolkit.climate.gov/

C L I M AT E
CHANGE

14) How are agencies integrating climate into
the planning process?
Resources:
•
•

Integrating Climate Change
into the Transportation
Planning Process
Scenario Planning – Cape
Cod and New Mexico
reports

Example:
•
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In Albuquerque, New Mexico,
FHWA partnered with the
MPO on a scenario planning
process to assess the impact
of growth scenarios on
climate resilience and
mitigation, along with other
community goals.

Less
development
in wildfire
risk areas in
the preferred
scenario.

C L I M AT E
CHANGE

15) What about the FAST Act?
• Adds resiliency and reliability as a new planning factor
• New requirement for MPOs to coordinate with officials
responsible for natural disaster risk reduction when
developing a metropolitan transportation plan and the
Transportation Improvement Program
• New requirement that the metropolitan transportation
plan assess capital investment and other strategies that
reduce the vulnerability of the existing transportation
infrastructure to natural disasters
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16) What is reliability?
• Travel Time Reliability =
The consistency or
dependability in travel
times, as measured from
day-to-day and/or across
different times of the day.
• Resilience = The ability to
anticipate, prepare for, and
adapt to changing
conditions and withstand,
respond to, and recover
rapidly from disruptions
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17) What is a natural disaster?
• Natural disaster = A sudden and unusual natural
occurrence, including but not limited to intense rainfall,
floods, hurricanes, tornadoes, tidal waves, landslides,
volcanoes or earthquakes which cause serious damage.

Alaska road after earthquake in 2002
18

I-75 landslide in Tennessee in 2012

18) What agencies are responsible for
natural disaster risk reduction?
Department of Homeland Security
Federal Emergency Management Agency

Department of Defense
United States Army Corps of Engineers
Department of Commerce
National Oceanic and Atmospheric
Administration
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19) How can States and MPOs address
resiliency in the planning process?
•
•
•
•
•
•
•

Long range transportation plans
Transportation improvement programs
Public involvement and interagency consultation
Risk-based transportation asset management plans
Planning and research work programs
Modal, subarea, and corridor planning
Scenario planning
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20) What are strategies to reduce the
vulnerability to natural disasters?
• Coordinate with agencies in natural disaster risk reduction
• Assess the vulnerability of transportation assets to types of
natural disasters
• Identify at-risk assets and potential impacts of disasters
• Evaluate approaches to system management, operations,
and maintenance
• Determine assets to retrofit, rehabilitate, or relocate
• Analyze appropriate areas to build new facilities
• Prioritize funding using costs, benefits, risks, and impacts
• Develop systems for monitoring and reporting
• Educate and engage decision-makers, partners, and public
21

