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Stimulating Transformational Thinking for Long-Term Climate
Resilience for Maritime Systems

Long term resilience planning and investment requires decision
makers to recognize and overcome numerous barriers, such as
misaligned incentives and lack of leadership.

This talk sets the context for this challenge to help stakeholders to
engage with these complex issues.
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Climate change challenges

Hurricane Sandy photos courtesy Mary Lee Clanton, Port of NYN]
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Cascading Consequences

1) Direct damages

(e.g., structures, equipment, freight,
land, etc.)

2) Indirect costs
(e.g., lost wages, business
interruptions, cleanup costs)

Rotten Meat From Katrina Still in 3) Intangible consequences
Gulfport Neighborhood (e.g., quality of life, environmental

*its nine months now. They say, ‘Well, you ought 0 be used to it by now” You aint gona get used

et s, Wy e s it Gy T damages, loss of essential service
The meat had been stored at the Port of Gulfport. Katrina washed it in to yards covering an eight THINK BIG WE DO

block span. The meat in the yards has been picked up, but the meat in hard-to-see areas has not

Fundamental shift... questions of intergenerational justice
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Key barriers preventing port decision makers from
investing in transformational risk mitigation?

Suggestions from research. ..

1. Characterizing barriers to adaptation — Example from 15 port
authorities

2. Infrastructure engineers need better guidance

3. Lack of leadership a key barrier for complex stakeholder systems
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Interviews with 30 port staff from 15 North Atlantic seaports




2. Infrastructure engineers’ barriers to incorporating SLC into design
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Survey Question: In cases where SLC is not incorporated into the design of port
infrastructure projects, what are the potential reasons why? (Check all that apply)
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“The cost differential cannot be justified, especially when it is not a
regulatory compliance issue.”

“I hope from this survey, codes and standards will be prepared [that]
designers will fO[[OW." Sweeney and Becker, forthcoming




3. What stakeholder organizations are responsible for
leading adaptation efforts (Port of Providence)?

Non-government Organization [lij

None (Should not be pursued) [l = Protect approach
m Relocate approach
Government (not specified) [l Accommodate approach

Academia [l

Other I 15 interviewees from
Private Sector [ public/private sector

ocal Governmen

Federal Government

Broad categories of organizations identiried

State Government

Becker and Kretsch 2019 0 10 20 30 40 50

Number of mentions

The good news: There are > 128
port resilience strategies

Long range planning efforts 6
Private sector and insurance policies 10

Building codes and land use regulations 10

Research (inc. risk assessment, forecasting
improvements, and projections)

Constructions and design | 24

Capacity building R 32

Emergency preparation, response, and recovery |33

I
0 20
# of unique strategies mentioned in case studies of Providence (RI) and

Becker and Caldwell, 2015 Gulfport (MS)
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Our Charge: Propose steps to solve a wicked problem

Complex issue that defies complete definition

No formal solutions

Any resolution generates further issues

Solutions are neither good nor bad, but the best that can be done at
the time.

Uncertain rates of change
Feedback loops

Misaligned (dis)incentives
Unclear funding streams
Complex adaptation options

Major takeaways

1. Port practitioners need to better understand risks

2. Infrastructure engineers need guidance

3. Stakeholders need to be deeply engaged so as to
generate political (gov’t) support

And all of this needs money!




Proposed policy solutions

» Develop flexible sea level rise regulatory
quidance documents for infrastructure
engineers

« Direct funding to support stakeholder
engagement in long-term resilience
planning

» Develop credentialed training programs for

climate change assessment for
infrastructure practitioners

o

esearch Team

Peter Stempel, PhD
Robert Witkop, MAMA
Ben Sweeney, MAMA
= Eric Kretsch, MAMA
Elizabeth McLean, PhD
Jose Menendez, MFA (PhD student in Marine Affairs)
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Contact: abecker@uri.edu
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Extra slides below....

2. Disaster Consequence Thresholds

| worry that untreated
sewage will get into
Narragansett Bay
—Waste Water Treatment
Plant manager

Time incremented
consequences as
storm unfolds




Ocean View Hwy and Watch hill road
obstructed: No access to Watch Hill

Wind compromises emergency

communication towers

Road impassible by
emergency vehicle

Inundation

O 3 - 4 meter
O 2 - 3 meter

@ - 2meter Detail of Watch Hill
' 0 - 1 meter / Westerly, RI, USA

Hurricane Rhody

3. Parametric 3D
Disaster Visualizations

— Starting Data
LIDAR Information
Existing or Custom Databases
Aerial Photos

Source: RIGIS
Manipulated in Geographic Imager

L Assets Data from Sea Level Rise Models

Models coordinated with Database

Database ————————————— Database J—o Colored

with outcomes Models

TIFF Generated from Terrain Renderings
Air Photo matched to terrain extents Lp—. Inundation Terrain

Decals Decals
Terrain Model
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Town of Barrington, RI

Marina & Bridges

100-year storm | 45 feet sea level rise
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See also: http://www.beachsamp.org/stormtools/stormtools-coastal—environmental-risk—index-ce‘ri’ 1INK BIG WE DO

Imaae bv Peter Stempel. Marine Affairs Visualization Lab
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Deeper understanding of complexity of risk

Stronger sense of responsibility

Higher likelihood of action

Increased resilience for social, economic,
environmental systems

Who should pay for resilience?
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Survey finding 1. Stakeholders see a
collaborative effort as responsible to
implement resilience strategies and believe
planning should begin now

Survey Finding 2 — No clear specific leader and
25 actors identified (majority government)

Survey Finding 3 — Private and public
stakeholders disagreed on who should pay for

Interviews of 7 key “leaders”

Interview Finding 1 — Identified leaders agreed that they
have some leadership responsibilities, but quite limited

Interview finding 2 - Actors face three key barriers that
affect their leadership ability

1) Lack of expertise

2) Lack of jurisdiction/mandate

3) Lack of resources.

Interview Finding 3 - Interviewees see facilitated “pke-
planning exercises” as motivation and a chance t&
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