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Adaptation of Coastal Communities and Natural 
Ecosystems in a Changing Climate

“Adaptation of Coastal Urban and Natural Ecosystems” 
Sponsor: NOAA Restore Science Program and ESLR Program

Technical Monitor: David Kidwell and Trevor Meckley

A Sustainable and Economically Healthy SW Florida in a Changing Climate



Coastal Flood Hazard and Vulnerability in the 21st Century
• TCs & SLR Future Compound Coastal Flooding Hazard
• Evolution of Flood Hazard in 2020, 2030, 2060, 2100

• RCP4.5 and RCP8.5 Scenarios
• NOAA (2017) SLR Scenarios
• IPCC AR6 (2021) SSP Scenarios 

• NOAA (2022) SLR Scenarios

• 1% Annual Chance Flood Maps
• Economic Impact Maps on Residential Structures

• Value of Mangroves for Flood Damage Reduction

A Three-Dimensional Vegetation-Resolving Hydrodynamic-Wave Modeling System CH3D-
SWAN
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Highly unlikelyNOAA (2017) Low                                                   Medium                High
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Many Climate Models! Many Future Predictions! Many TC tracks!



MAXIMUM INUNDATION HT       
(20002100)
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• Sheng, YP, Paramygin, VA, Yang, K, Rivera-Nieves, A. 2022. A Sensitivity Study of 
Compound Coastal Inundation due to Sea Level Rise and Tropical Cyclones over a Large 
Coastal Floodplain in a Changing Climate. NPG Scientific Reports. In Press.

TOTAL INUNDATION VOLUME
(20002100)
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ACUNE Geo Tool
Adaptation of Coastal Urban and Natural Ecosystems
(ACUNE) is being used by stakeholders for 
adaptation planning and growth management

• 1% flood maps (w/ future TCs/SLR)
• Asset (infrastructure) maps

buildings, highways, hospitals, stormwater, etc
• Annualized damage maps
• Nuisance tide flood maps
• Bathtub flood maps
• Current climate (2020)  
• Future climate (2030, 2060, 2100)

2030 1% flood w/med SLR
Annualized residential structural loss in 
% of total property value in hexagon



ACUNE+ (NOAA ESLR) is
Integrating Programs, 
Projects and Products

Storm Surge
Waves
Salinity

Inland
Flood

Mangrove

Coastal Urban
Stormwater

Coupling four models:
Coastal – CH3D-SWAN
Watershed – BCB-FLOOD
Urban Stormwater – FLO-2D (SWMM5)
Mangrove – WARMER-MANGROVE

Improve coastal inundation maps
Develop mangrove restoration plans
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Sustainability 
Special Issue:

Sea Level Rising: Coastal Vulnerability & Adaptation Management

Guest Editors:

Y. Peter Sheng
Trevor Meckley
Karen Thorne

Starting soon until November 30, 2022
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