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Background

Santiago-Collazo et al (2019) A 
comprehensive review of compound 
inundation models in low gradient 
coastal watersheds
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Background

• Co-occurrence of riverine flood 
flows and coastal storm surge 
on the LMR

• Interaction river flow and surge 
can amplify flood hazards

• Understanding this interaction 
is important for flood 
protection, prediction, and 
mitigation



Hurricane Barry

Flow at Tarbert Landing



Goals

• Evaluate the interacting effects of Mississippi River flood 
flows on storm surge to gain a better understanding of 
fundamental compound flooding processes

Objectives

• Develop and validate a 2D AdH model of the Mississippi 
During Hurricane Barry

• Simulate 5 different flow  scenarios

• Quantify the impacts of river flows on storm surge 
propagation and hazard amplification

Source: NOAA

Hurricane Barry – July 12, 2019



Model Setup

Venice, LA

Grand Pass



Model Validation
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Model Validation

Martyr et al (2013) (shown above) Simulating hurricane 
storm surge in the lower Mississippi River under varying 
flow conditions

Report 25

Model compared to published data from:
• Martyr et al (2013)
• USACE MRG&P Reports



1/1/1930 – 12/31/2022 at the Mississippi River at Tarbert Landing

Peak flows

Flow Scenarios
1. 1.5 Mcfs (1.25 Mcfs at New Orleans)

2. 1.18 Mcfs (Hurricane Barry)

3. 900 kcfs (75th percentile of Hurricane season peaks)

4. 700 kcfs (Median Hurricane season peak)

5. 300 kcfs (Median hurricane season flow)
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1.18 Mcfs
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1.18 Mcfs 300 kcfs



1.25 Mcfs

1.25 Mcfs

300 kcfs

300 kcfs

Flood Drivers



Compound Flooding Impacts



Nonlinear Impacts
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Unit discharge (m2/s)

300 kcfs 
7/13/2019 21:00 UTC

1.18 Mcfs
7/13/2019 21:00 UTC



Conclusions
• Larger discharges increase storm surge damping, nonlinearly

• Storm surge impacts extend more than 300 miles along the 
Mississippi River, with the magnitude of impact increasing with 
decreasing discharge

• Local discharge decreases with passage of storm surge 

• Levee confinement increases local discharge after surge by releasing 
stored mass



900kcfs



900kcfs
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