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Protect (Harden)

• Prioritizes protecting infrastructure

• Typically employs shoreline armoring (e.g., seawalls)

Accommodate (Adapt in place)

• Adapt to predicted water levels

• Elevated and flood-resistant design 

• Construction and design standards and interventions

Preserve and Restore (Nature-Based)

• Coastal construction setbacks, zoning

• Preserves and restores coastal environments

• Beach restoration and sand management

Retreat (Relocation)

• Discourages development in hazard-prone areas

• Plans for relocation of existing development inland

• Preserves and restores coastal environments

Adaptation PathwaysPROTECTION
Hard Armoring to protect critical infrastructure

ACCOMODATION
Building on elevated posts, coastal setbacks

RESTORATION
Restoring natural ecosystems and processes

RETREAT
Proactive and equitable Buy outs, land swaps, tax 

incentives, leaseback, etc…

Adaptation Strategies



Adaptation Pathways Framework
Focus on sea level rise adaptation/accommodation



Adaptation Pathways and Triggers

Credit: California Coastal Commission



• Interdisciplinary

• Science-Driven

• Climate Change Focus

• 50-100 year timeframe

• Model framework
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Waikīkī Resilience & 
SLR Adaptation Project 

https://www.uhcdc.manoa.hawaii.edu/work/wrap

PROJECT WEBSITE

Waikīkī Resilience and SLR Adaptation Project

https://www.uhcdc.manoa.hawaii.edu/work/wrap


Adaptation Planning Precedents

Boston CaliforniaMiamiNew York

Focus on sea level rise projections and adaptation through accommodation

Adaptation planning efforts in Waikīkī benefit from the precedents in other coastal communities that have 
implemented innovative and holistic adaptation strategies.



Charleston, South Carolina Honolulu, Hawaii
Honolulu 
Primary Urban Center

Adaptation Planning Precedents



Hawaii State Legislature
Senate Bill 2401 

(May, 2026)

RELATING TO REGIONAL SHORELINE MITIGATION DISTRICTS

Requires the State Office of Planning and Sustainable Development to plan and serve in 
a coordinating role to develop shoreline adaptation pathways plans for regional 
shoreline mitigation districts.

https://www.capitol.hawaii.gov/session/measure_indiv.aspx?billtype=SB&billnumber=2401&year=2026

https://www.capitol.hawaii.gov/session/measure_indiv.aspx?billtype=SB&billnumber=2401&year=2026


RELATING TO REGIONAL SHORELINE 
MITIGATION DISTRICTS

New pilot planning effort to identify 
regional shoreline management districts.

https://files.hawaii.gov/dbedt/op/czm/ormp/ormp_implementation/Regional%20Shoreline%20Mgmt%20Scoping%
20Study/RSM%20SS%20Report_Main%20Body_FINAL.pdf



Adaptation options for sea level rise
Accommodate

No Action

Protect (Armor)

Restore/Retreat (Setbacks)



Coastal Adaptation Policies 
Shoreline 
Setbacks

Beach Protection 

Coral Reef 
Conservation/Restoration

Coastal Dune Protection 
and Restoration

Limited shoreline 
development and armoring

Coastal Land 
Acquisition Programs

Natural Resource 
Conservation Funding



Accommodation
(Relocation- Managed Retreat)

STATE REPORTS ON MANAGED RETREAT
(2019 & 2025)

https://planning.hawaii.gov/czm/ormp/ormp-action-team-project-on-the-feasibility-of-managed-retreat-for-hawaii/

Selected Policy Recommendations- Managed Retreat

1. Need for a Proactive, Holistic, and Equitable Approach

2. Creation of a Beach Resilience Program (BRP) Using Adaptation Pathways.

3. Importance of Traditional Ecological Knowledge (TEK) and Community 

Engagement

4. Legal and Policy Foundations Support Managed Retreat, but Gaps Remain.

5. Funding, Incentives, and Land Management Mechanisms Are Essential.
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Envisioning In Situ Sea Level Rise Adaptation Strategies for a Densely Developed Coastal Community, Waikīkī.  April 2022.

https://seagrant.soest.hawaii.edu/meguro-adapting-waikiki/#2022-mid-design

Accommodation
(On-site Design Interventions)



Accommodation
(Land Use Design Interventions)



The historical response to erosion has been to armor the shoreline, 
which has led to beach loss and impacts to neighboring property.

End effects (“flanking erosion”)



Coastal Setbacks 
(Established by county)

Certified Shoreline 
(State-DLNR)

Avoidance:

Coastal Setbacks



Adaptation

https://miami-dade-county-sea-level-rise-strategy-draft-mdc.hub.arcgis.com/

Miami Beach, Florida
Miami Dade County Sea-level  Rise Strategy

Florida’s Resilient Coastlines Program conceptual 
adaptation four-step planning process. Image Credit: FDEP, 2018. 



Accommodation

https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-planMIAMI DROWNING
(Isaac Stein, University of Miami, 2015)

Miami Beach, 

Florida

● Restored mangroves 

● Raised walkways through mangroves 

● Recreational waterways 

● High rise towers sacrifice lower floors 

● Raised roads 

● Re-introduced trams 

● Reduced reliance on automobiles 



Adaptation Examples

Adaptation Strategies Considered

●Emergency Armoring 
●Coastal Recreation and Sand Backpass
●Protection Focused
●Managed Retreat

https://storymaps.arcgis.com/collections/1ecc423b4af54d28aae59db0be0e99a9?item=8

Santa Cruz, 
California

West Cliff Drive



Accommodation 
Triggers

Adaptation Strategies Considered

●Emergency Armoring (BAU)
●Coastal Recreation and Sand Backpass
●Protection Focused
●Managed Retreat

Santa Cruz, 
California

West Cliff Drive



Adaptation Examples
Community Engagement

The Charleston, SC “Dutch Dialogues” were a collaborative, multi-disciplinary effort in 2019

by local experts, government and community members to develop an integrated flood and

stormwater management plan that incorporates key concepts of resiliency and economic

vitality.

Charleston, 

South Carolina
“Dutch Dialogues”

https://www.historiccharleston.org/dutch-dialogues/



Accommodation

Boston, 

Massachusetts
Coastal Flood Resilience Design 

Guidelines  

Case studies in Netherlands, Korean, Portland, and New Orleans for public space 

resiliency. Source: Sasaki Associates, Inc, 2014



New York

“If you wage war with water, 

you will lose.”

Protection & 
Accommodation

Manhattan, New York
The Big U, Rebuild by Design 
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Aloha and Mahalo
Dolan Eversole-
University of Hawaii Sea Grant Program
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Adaptive Relocation
(Managed Retreat)

NOAA DEFINITION:

“Managed retreat typically involves establishing thresholds to trigger the demolition or relocation of structures threatened by coastal hazards or sea level rise.”

https://web.archive.org/web/20150905055350/http://coastalmanagement.noaa.gov/initiatives/shoreline_ppr_retreat.html

https://web.archive.org/web/20150905055350/http:/coastalmanagement.noaa.gov/initiatives/shoreline_ppr_retreat.html


Accommodation (Adapting In-place)



Waikīkī 
Special District



Envisioning In Situ Sea Level Rise Adaptation Strategies for a Densely Developed Coastal Community, Waikīkī.  April 2022.

https://seagrant.soest.hawaii.edu/meguro-adapting-waikiki/#2022-mid-design

Accommodation
(Design Interventions)



Accommodation
(Design Interventions)



Accommodation
(Design Interventions)







Adaptation References
U.S. and Abroad
1. ABC Waters, Design Guidelines. (2018). Singapore water Design Guidelines.

2. Boston Coastal Flood Resilience Design Guidelines, (Boston, 2019)  Climate Ready Boston

3. Miami, 2021. February 2021. Miami Dade County Sea-level Rise Strategy. Miami Dade County.

4. New York Climate Resiliency Design Guidelines, (NYORR, 2020) . 

5. Resilient Coasts California, Santa Cruz, California

6. Waggoner and Ball, 2019.  The Dutch Dialogues, Charleston.  City of Charleston

Honolulu
1. City & County of Honolulu Actions to Address Climate Changes and Sea Level Rise. (2018). Mayor’s Directive 18-02
2. City & County of Honolulu. Climate Adaptation: Background Research, International Best Practices and Local Initiatives
3. City & County of Honolulu (C&C, 2020b). Climate Adaptation Design Principles for Urban Development. December, 2020. City and

County of Honolulu Transit Oriented Development.
4. Climate Adaptation: Background Research, International Best Practices and Local Initiatives (2020).
5. O’ahu Resilience Strategy City and County of Honolulu, Office of Climate Change Sustainability and Resiliency. (2019).
6. Climate Change and Sea-Level Rise. Honolulu Primary Urban Center Development Plan Update. (2020).
7. City and County of Honolulu Climate Change Commission (2018). Climate Change Brief.
8. 2022 updated Sea Level Rise Guidance from the Honolulu Climate Change Commission

Hawaii
1. HAWAII MANAGED RETREAT STRATEGIES FOR VULNERABLE COASTAL AREAS IN HAWAI‘I (2019) 

2. State Regional Shoreline Management Plan
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Climate Change References
Hawaii, U.S. and International
1.The Intergovernmental Panel on Climate Change (IPCC) 6th Assessment

2.U.S. Fifth National Climate Assessment

3.U.S. Fifth National Climate Assessment (Hawaii and Pacific Island Chapter)

4.U.S. Interagency Sea Level Rise Scenario Tool

5.U.S. Interagency Global and Regional Sea Level Rise Scenarios (Report)

6.Honolulu Climate Ready Oahu

7.Oahu Climate Action Plan (2020-2025)

8.Hawai‘i Sea Level Rise Vulnerability and Adaptation Report

9.Hawai‘i Sea Level Rise Viewer

https://www.ipcc.ch/
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https://nca2023.globalchange.gov/
https://nca2023.globalchange.gov/
https://nca2023.globalchange.gov/chapter/30/
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https://climateadaptation.hawaii.gov/wp-content/uploads/2017/12/SLR-Report_Dec2017.pdf
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https://www.pacioos.hawaii.edu/shoreline/slr-hawaii/
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Think Tank Events
As part of the preliminary research and analysis phases of the project, UHCDC hosted a series of "Think Tank" panel 

discussions aimed at soliciting subject expert input and identifying additional project needs and considerations that will 

inform subsequent WRAP scope of work items.
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Stakeholder and Community Outreach Events.
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February-March, 2024
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Participatory Visioning
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Client: State of Hawai‘i Office of Planning and Sustainable Development (OPSD)     

UHCDC
Principal Investigator: Judith Stilgenbauer ASLA  
Co-Investigator: Cathi Ho Schar FAIA  
Project Staff: Emily Sobolewski Knight ASLA, Research Associate  
Student Project Assistants: Alzira Fernandes     

Project Partner: UH Sea Grant College Program  
Co-Investigators: Dolan Eversole and Dr. Darren Lerner  
Project Staff: Dr. Brad Romine, Melanie Lander     
Timeframe (Phase 1): January 2023 – May 2024 

01 Agenda

02 Introduction

03 Background

04 Survey

05 Q & A 

Waikīkī Resilience & SLR 
Adaptation Project Community Feedback



Coastal Armoring-Emergency 

Sunset Beach, Oahu, Winter 2020



Accommodation vs Chronic Erosion
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