HyFlood: A Hybrid Statistical-Dynamical
Downscaling Framework for Compound
Coastal Flooding

Alba Ricondo?, Laura Cagigal?, Curt D. Storlazzi®, Mark Merrifield?,

Fernando J. Mendez® and Peter Ruggiero?

SCRIPPS INSTITUTION OF

10regon State University, Oregon, United States UC San Diego | OCEANOGRAPHY
2 University of Cantabria, Santander, Spain R o
3 U.S. Geological Survey, California, United States ' **x
4 Scripps Institution of Oceanography, San Diego, California ‘
N\ F\.
alba.ricondo@oregonstate.edu Oregon State " "é USGS
UHiVEI'Sity Ge@cean science for a changing world

kshop, Santander, Spain



mailto:alba.ricondo@oregonstate.

Motivation for Rapid Assessment of Compound Coastal Flooding
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Modeling Approach: A Hybrid Statistical-Dynamical Downscaling

Dynamical Downscaling

Statistical Hybrid Downscaling
Techniques
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Downscaling of Wave & Water Level Climate
Application to Southern O’ahu
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Characterizing Storm Evolution through Spatial-Temporal Modes
Pozo et al., 2024, 2025
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HyFlood: Parameterization of Compound Events

Characterizing Storm Evolution through Spatial-Temporal Modes
Pozo et al., 2024, 2025
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HyFlood: Daily Parameterization of Compound Flood Drivers
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HyFlood: Sampling Compound Drivers

@ Historical Parameter Space
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HyFlood: Sampling Compound Drivers
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HyFlood: Selecting Representative Events

@ Historical Parameter Space
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HyFlood: Library of Compound Flooding Scenarios

CASE 1 CASE 2 CASE 3 CASE 4 CASE 5 CASE 6




BinWaves: From Offshore to Nearshore Waves

Library of Monochromatic SWAN Cases
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CASE 1

BinWaves: From Offshore to Nearshore Waves
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HySwash: Modeling Surf-Zone Hydrodynamics

HySwash (Ricondo et al., 2024a, 2024b)
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Ratio Reflected / Incident Hs;g (m)

Modeling Surf-Zone Hydrodynamics

Subtracting the Reflected IG Component
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HyFlood: Modeling Compound Flooding

SFINCS-GPU
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HyFlood: SINFCS-modeled Flood Extents
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HyFlood: Reconstructing Flood Proxies

Training the Surrogate Prediction
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TC Iniki, Sept 1992

HyFlood: Reconstructing Flood Proxies

Historical Reconstruction of Inundation Proxies
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Historical Drivers of Compound Flooding
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