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• We locate areas of frequently observed intense compound interac�ons including:
 • Lake Pontchartrain, Lake Maurepas, and their surrounding wetlands
 • The Barataria, Breton Sound, Pearl, Pontarchartrain, and Terrebone Estuary Basins

• We determine that compound flood driver interac�ons are nonlinear and that exposure is greatly 
mises�mated by modelling flood drivers individually and summing their peak disturbance. 
 • Average flood disturbance at sites of compounding underes�mate all TC compound scenarios 
    by 60% or higher (mean ~74%)

• We delineate regions dominated by individual drivers (coastal, fluvial, and pluvial)

• We iden�fy tenta�ve rela�onships between TC characteris�cs and compound flood magnitude:
 •   Compound area -->    atmospheric pressure,    max wind radius,    max rain rate  
 •   Compound disturbance -->    atmospheric pressure,    max wind radius,    max wind velocity
 •  No rela�onship observed involving transla�onal velocity
 •  Overall results suggest that compound flooding correlates with intense (extreme rainfall,
           high wind velocity, and low pressure) but concentrated (low max wind radius) TC events

We simulate TC-induced flood scenarios involving the 7 unique flood driver combina�on scenarios (C, F, P, 
CF, CP, FP, CFP) for 9 historical TC events that pass within 100km of New Orleans

• Synthe�c TC data is modelled for each of the historical events using a physics-based machine learning 
approach (based on WRF, IBTrACS, and satellite observa�ons) to generate wind velocity, atmospheric 
pressure, and rainfall fields

• River discharge is simulated using the hydrological model FUSE and the rou�ng model MizuRoute

• Total coastal water levels are simulated using the coupled hydrodynamic and wind wave model 
SCHISM-WWMIII, the hydrodynamic compound flood model SFINCS, the �dal atlas FES2014, and the CMEMs 
sea level anomaly dataset

• Total compound flood water levels are simulated with the 2D hydraulic model Lisflood-FP employing a 1D 
subgrid fluvial network, using boundary condi�on water level inputs derived from each of the coastal, fluvial, 
and pluvial flood components

This research showcases the novel development of a con�nental US applicable physics-based compound flood 
modelling framework for simula�ng the interac�on of TC driven coastal (C), fluvial (F), and pluvial (P) dynamics 

As part of this study, we outline four key research ques�ons:
1) What is the magitude of indunda�on for each of the TC events under different flood driver scenarios? 
2) Where is flooding the result of compound interac�ons and how is flooding mises�mated by not considering 
nonlinear interac�ons? 
3) What are the rela�ve contribu�ons and spa�al distribu�on dominated by the three individual flood drivers?
4) What characteris�cs of TC events are associated with greater compound flooding?

•Compound flooding is the spa�al and/or temporal interac�on (simultaneous or concurrent) of mul�ple 
flood processes

• In coastal-estuarine regions globally, compound flooding is typically due to processes including:
 • coastal (�de, surge, waves, rela�ve sea level rise)
 • fluvial (river discharge) 
 • pluvial (rainfall runoff)
 • groundwater 

• In this study we inves�gate TC driven compound flooding in the Greater New Orleans Metropolitan Area 
and the surrounding Mississippi River Delta, a region of significant popula�on and economic importance

• New Orleans is a unique site of compounding for a number of reasons:
• situated en�rely at or below sea level
• highly coastally influenced, with the largest system of wetlands, lakes, and estuaries in the US
• highly fluvially influenced, bisected by the Mississippi River, the largest average discharge river in the US 
• extensive network of engineered and managed ar�fical canals and flood defense, the largest defense 
system in the US 
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• Flood disturbance - change in water depth, maximum water depth minus baseline ini�al inunda�on layer water depth
 
• Flood area - percentage study area with disturbance > 0.1 m
 
• Compound ra�o (Cr) - CFP scenario disturbance divided by max (C, F, and P disturbances); where a Cr value > 1 
indicates nonlinear compound driver interac�ons that result in greater flooding than any individual driver

• Rela�ve driver disturbance (Dr) - disturbance of an individual driver divided by sum (C, F, and P disturbances)

• Driver dominance zones - individual driver dominated where Dr > 0.5; compound dominant where all drivers Dr < 0.5 
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