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Topic/Presentation title Speaker (title, role/position, organisation, location, if applicable include 
PIARC Technical committee)

Welcome – session overview Tim Sexton, Assistant Commissioner, Minnesota Department of 
Transportation, PIARC TC 1.4 (US)

Welcome - TC 1.4 Caroline Evans, Principal Policy Advisor, National Transport Commission, 
Chair – TC 1.4 (Australia)

Overview of Managed Retreat Katie Spidalieri, Senior Associate, Georgetown Climate Center (US)

Managed Retreat Case Study: California, 
USA

Fraser Shilling, Road Ecology Center, University of California at Davis (US)

Managed Retreat: Stories from Uganda Dr. Mark Henry Rubarenzya, Head of Research and Development, Uganda 
National Roads Authority, PIARC TC 1.4 (Uganda)

Managed Retreat Case Study: Minnesota, 
USA 

Jeffrey Meek, Sustainability Coordinator, Minnesota Department of 
Transportation (US)

Managed Retreat Case Study: Mexico Carlos Alfonso Lara Esparza, Director General, Mexican Institute of 
Transportation, PIARC First Delegate from Mexico (Mexico)

Panel session: presenters and audience 
Q&A

Moderator: Tim Sexton, Assistant Commissioner, Minnesota Department 
of Transportation, PIARC TC 1.4 (US)

Conclusions of the session Tim Sexton, Assistant Commissioner, Minnesota Department of 
Transportation, PIARC TC 1.4 (US)



Managed Retreat
Overview of TC1.4
Caroline Evans

cevans@ntc.gov.au

Chair PIARC TC1.4 & Principal Policy Advisor, National Transport Commission



Resilience defined
• The ability to survive in the face of complex, uncertain and 

changing circumstances, and is a way of thinking about 
both short-term cycles and long-term trends 

• Ability of a system and its component parts to anticipate, 
absorb, accommodate, or recover from the effects of a 
potentially hazardous event in a timely and efficient 
manner, including through ensuring the preservation, 
restoration, or improvement of its essential basic 
structures and functions

• Source: Realising European RESILiencE for Critical INfraStructure, EU-Research Project

• Lavell, A., M. Oppenheimer, C. Diop, J. Hess, R. Lempert, J. Li, R. Muir-Wood, and S. Myeong, 2012: Climate 
change: new dimensions in disaster risk, exposure, vulnerability, and resilience. In: Managing the Risks of 
Extreme Events and Disasters to Advance Climate Change Adaptation [Field, C.B., V. Barros, T.F. Stocker, D. 
Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. 
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Sources: K. Thoma, “Resilience-by-Design": Strategie für
die technologischen Zukunftsthemen (strategy for 
technical issues of the future), acatech STUDY, 2014.



Background on PIARC Products: International 
Climate Change Adaptation Framework
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Background on PIARC Products
• 2015: PIARC Int. Climate Change Adaptation Framework for Road Infrastructure
• 2019: Case studies (WG1) + Refinement of PIARC’s CC Framework (WG2)
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PIARC TC 1.4: Who we are….
• + 50 members
• + 35 countries globally
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Work Program of TC 1.4 (2020-2023)
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Development of Reports
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Coordination Activities Across PIARC 
– Resilience and Climate Change
 PIARC TC 1.4 involvement in PIARC COVID-19 Response Team
 Achieve “horizontal coordination” with related TC’s in the context of cross-

cutting issues for the topic of resilience
 TC 1.5: Disaster Management, TC 2.4: Road Network Operations/ITS, TC 3.2: Winter 

Service, TC 3.3: Asset Management, TC 3.4 Environmental Sustainability in Road 
Infrastructure and Transport, T.F: Road Infrastructure and Transport Security, T.C 4.1: 
Pavements, TC 4.2: Bridges, TC 4.3: Earthworks, TC 4.4: Tunnels, T.F. 4.1: Road 
Design Standards, TF 3.1: Security

 Coordination of activities for the PIARC Calgary Congress
 Linkages to TRB, AASHTO, BMVI-NoE, REAAA, EU FORESEE Project, 

IRF, UNECE on resilience
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Sources: K. Thoma, “Resilience-by-Design": Strategie für
die technologischen Zukunftsthemen (strategy for 
technical issues of the future), acatech STUDY, 2014.



Background on PIARC Products 
(2016-2019) 
• 2015: PIARC Int. Climate Change Adaptation Framework for Road Infrastructure
• 2019: Case studies (WG1) + Refinement of PIARC’s CC Framework (WG2)
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PIARC TC 1.4: Who we are….
• + 50 members
• + 35 countries globally
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Work Program of TC 1.4 (2020-2023)
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Development of Reports
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Coordination Activities Across PIARC 
- Resilience
 PIARC TC 1.4 involvement in PIARC COVID-19 Response Team
 Achieve “horizontal coordination” with related TC’s in the context of cross-

cutting issues for the topic of resilience
 TC 1.5: Disaster Management, TC 2.4: Road Network Operations/ITS, TC 3.2: Winter 

Service, TC 3.3: Asset Management, TC 3.4 Environmental Sustainability in Road 
Infrastructure and Transport, T.F: Road Infrastructure and Transport Security, T.C 4.1: 
Pavements, TC 4.2: Bridges, TC 4.3: Earthworks, TC 4.4: Tunnels, T.F. 4.1: Road 
Design Standards, TF 3.1: Security

 Coordination of activities for the PIARC Calgary Congress
 Linkages to TRB, AASHTO, BMVI-NoE, REAAA, EU FORESEE Project, 

IRF, UNECE on resilience
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Managed retreat
Overview
Katie Spidalieri
Senior Associate, Georgetown Climate Center
Katie.Spidalieri@georgetown.edu



An Introduction to Managed 
Retreat in the U.S.

PIARC XVI Congress
February 8, 2022



Coastal Adaptation Strategies

Graphic courtesy of the Integration and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/symbols/). 

Protect

RetreatAccommodate



Infrastructure Decisions in a Managed 
Retreat Context

• Flooding, erosion, saltwater 
intrusion, coastal storms 

• Increasing maintenance 
needs and costs

• Transportation and land use
• Multiple agencies/authorities
• Long-range planning; asset 

management
• Community engagement



Thank you!
Explore the Managed Retreat Toolkit online:
bit.ly/GCCMRT

Connect with us on social media:
@Climate_Center

@GeorgetownClimate
#GCCMRT

Contact us:
Katie.Spidalieri@georgetown.edu

https://bit.ly/GCCMRT


Strategic Vertical and Horizontal 
Adaptation to Sea Level Rise
Case study: California, USA

Fraser Shilling
Road Ecology Center
University of California at Davis
Fmshilling@ucdavis.edu 



Types of Shoreline 
Change/Adaptation

Horizontally

Vertically

https://roadecology.ucdavis.edu

Instantaneous Sea Elevation 
Product of Multiple Signals

https://roadecology.ucdavis.edu/


https://roadecology.ucdavis.edu

Economic impacts in the trillions (Dietz et al., 2016; 
CBO, 2019)

Proposed Horizontal and Vertical Adaptation of SR 37

https://roadecology.ucdavis.edu/


https://roadecology.ucdavis.edu

https://roadecology.ucdavis.edu/


Traffic Impacts: San 
Rafael (Marin Co)

• 0.75 m SLR – US101 and local roads 
flooded

• Scenario 1 – 101 closed, local roads 
open

• Scenario 2 – 5% 101 traffic
• Scenario 3 – 101 raised in place

Conclusion – local roads inadequate 
for total demand without raising 101

From Chen and Shilling in prep.

https://roadecology.ucdavis.edu

https://roadecology.ucdavis.edu/


Managed retreat
Stories from Uganda
Mark Henry Rubarenzya 
Uganda National Roads Authority
Mark.Rubarenzya@unra.go.ug



Hanna. C., et al, 2021. ‘Managed retreats by whom and how? Identifying and delineating governance modalities’. Climate Risk 
Management.
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Managed retreat
Case study: Minnesota, USA
Jeffrey Meek
Minnesota Department of Transportation
Jeffrey.Meek@state.mn.us



The Need for Retreat in Minnesota

• Minnesota is a central state in the USA 
• The main climate impact is increased extreme precipitation 
• Between 2000-2020 there were 2x as many mega-rains as the 27 

years spanning 
1973-99.



The following evaluation 
criteria were considered:
• Highway user impacts
• Landowner impacts
• Community impacts
• Cultural resource impacts
• Environmental impacts
• Constructability / Cost
• Maintenance
• Schedule



Resilience Strategies
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Approach Adaptation Options

Defend
Provide major structural protection

Provide protection at existing elevation/locations

Accommodate
Elevate the infrastructure above the impact zone

Enhance drainage to minimize closure time and/or deterioration levels

Retreat
Abandon infrastructure
Relocate infrastructure (horizontally)
Temporarily restricts use of infrastructure

Change policy or 
practice

Increase the infrastructure’s maintenance and inspection interval and continue to 
monitor/evaluate

Modify land use and development policies to account for future impacts



Managed retreat
Case study: Mexico
Carlos Alfonso Lara Esparza
Mexican Institute of Transportation, PIARC First Delegate for Mexico
carlos.lara@imt.mx



Route 14: Morelia-Patzcuaro
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Original route after administrative
retreat

New route

Morelia

Class “C”, 2 lanes (7m traveled way)

Class “A4S”, 4 lanes (7m traveled way + 
1.8m right shoulder + 0.5m left shouler by
section) AADT 19,866 veh.



Route 1: Tijuana-Ensenada
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Tijuana

EnsenadaToll Highway (New)
Free Highway (Old)

Soil instability zone between 
kilometers 92 + 460 and 93 + 
480

The highway has had very 
significant impacts, such as 
those of 1976, 1995 and 2014.

In 1967 the Scenic Toll Highway 
Tijuana-Ensenada began 
operations (Class “A4S”, 4 lanes, 
AADT 10,850-28,486 veh.).

There is a new project, with a new route, but it is not 
possible to abandon the existing one due to all the 
existing housing areas.



Carlos Alfonso Lara Esparza

carlos.lara@imt.mx

General Director – Mexican Institute of Transportation

¡Muchas gracias!



Presenters and Audience Q&A

Tim Sexton
Minnesota Department of Transportation
Timothy.Sexton@state.mn.us



Questions for the panel

• What climate risks are impacting transportation and road agencies?

• Where is MR being considered as a climate adaptation strategy around the world?  

• What factors contribute to consideration of managed retreat?

• What lessons were learned by transport agencies who tried or considered MR?

• How do your agencies consider equity around MR as it relates to individual 

transportation assets, systems, or communities (e.g., neighborhoods subject to frequent 

flooding)?

• Thoughts about how MR will impact your agencies and communities in the future (or 

other examples like agricultural centers or businesses)?



Closing
Thank you and next steps
Tim Sexton
Minnesota Department of Transportation
Jeffrey.Meek@state.mn.us
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