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Coastal Flood Hazard and Vulnerability in the 215 Century

TCs & SLR—~> Future Compound Coastal Flooding Hazard
* 1% Annual Chance Flood Maps
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

* Economic Impact Maps on Residential Structures

* Value of Mangroves for Flood Damage Reduction
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Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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Based on projections for the Naples, FL tide gauge (the closest gauge to your county).
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Many Climate Models! Many Future Predictions! Many TC tracks!

CURRENT CLIMATE (CC) STORMS FUTURE STORMS (2100)

CMIP5 and CMIP6 climate models and downscaling models: future TCs will likely become more INTENSE.
The TCs are sensitive to the physics and resolution of climate and downscaling models.

Current climate 2100
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MAXIMUM INUNDATION HT TOTAL INUNDATION VOLUME
(2000->2100) (2000->2100)

e 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.
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Evolution of wetland response to medium sea-level rise (115cm 2100)

Mid SLR {115 cm] 2010 2060 2100
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1% ANNUAL CHANCE (100-YEAR) FLOOD MAPS
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With wetland: ~$68M NFIP payout ~$50M Without wetland: $81M
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030 ]% flood w/mecl SLR ACUNE Geo Tool

Annual:zed résidential structural loss in Adaptation of Coastal Urban and Natural Ecosystems
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ACUNE+ (NOAA ESLR) is
II Integrating Programes,
Projects and Products

Coupling four models:

Coastal — CH3D-SWAN

Watershed — BCB-FLOOD

Urban Stormwater — FLO-2D (SWMMS)
Mangrove — WARMER-MANGROVE

Improve coastal inundation maps
Develop mangrove restoration plans
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