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Hurricanes can be destructive (infrastructure, people, ecosystems)

• ..they can benefit wetland accretion by augmenting mineral sediment 
(Reed, 1989; Tweel and Turner, 2012; Baustian and Mendelssohn, 2015/18; Hein et al., 2024)

• ..essential to offset submergence due to Sea Level Rise (SLR)

Background

• Numerical modeling reproduced sediment transport patterns (Liu et al., 2018; 

Lapetina and Sheng, 2015), onshore transport, net sediment exchange,…
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MOTIVATION
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MOTIVATION

Study Questions:

• What is the influence of larger, more frequent, and slower 

moving storms on coastal systems (Kossin et al., 2020; Villarini et al., 2013; 

Emanuel, 2013; Knutson et al., 2015; Gori et al., 2022; Vecchi and Knutson, 2008; Kossin et al., 

2018; Xi and Lin, 2022)

• How do storm characteristics (size, intensity, speed) influence 

sediment exchange (Kossin et al., 2015/2020; Gori et al., 2022; Kossin et al., 2018; Xi 

and Lin, 2022)
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METHODS – STUDY SITE AND MODELING



5

METHODS – STUDY SITE AND MODELING

• Regional (Gulf-wide) to local modeling approach

• National Hurricane Center (NHC) tracks and post-storm reanalysis

• Used the Asymmetric Holland model for hurricane wind fields

• Varied storm characteristics



METHODS - CALIBRATION

Hydrodynamics

Model skillStatistics

Sediment deposition

See Georgiou et al. (2024) Geophysical Research Letters - Supplemental Information

Liu et al., 2018



METHODS – EXPERIMENTAL DESIGN

Used Hurricane Gustav as baseline (S1); varied intensity, forward speed, track, size (used Katrina and Issac)
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RESULTS – NET SEDIMENT EXCHANGE 
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RESULTS – NET SEDIMENT EXCHANGE 
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RESULTS

Barataria Bight deposition 
(Allison et al., 2010)

More marsh deposition

More bay erosion and 

reworking

Higher inner shelf erosion 

and reworking



RESULTS



• Hurricane modeling indicates forward speed and intensity 

dominate net sediment exchange and transport along a 

shelf-bay-marsh system

• As hurricane forward speed slows, more sediment is 

moved onshore due to longer storm duration which 

entrains and transports more sediment

• Most scenarios show inner shelf does not fully replenish 

sediment moved to wetlands suggesting long-term Bay 

sediment deficit and potential Bay deepening
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KEY TAKEAWAYS Link to manuscript
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