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ISSUES

▪ Compound flooding hazards are increasing in coastal cities due to climate change

▪ Slow transition from traditional to compound flood models is challenging due to

complexity, data needs, performance levels and code constraints issues

▪ Sea level rise and rising groundwater tables exacerbate flood risk conditions in

karst environments

▪ Although significant scientific contributions in understanding groundwater flooding,

relevant knowledge gaps on DRR and citizen awareness persist.

GOAL

▪ Development of a compound flooding model able to simulate pluvial, fluvial,

coastal and groundwater flooding mechanisms simultaneously
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The Arch Creek river

served as an important

flow corridor that

connected the Everglades

to the Biscayne Bay

Loosely-coupled modeling framework

Flood event May 25, 2020

Continuous precipitation

from May 15 resulted in

an increased of the water

table by 50cm.

A 25-year storm

exceeded the basin level

of service leading to a

compound flooding

scenario from pluvial and

groundwater sources

▪ Better understanding of compound flood 

hazard interactions in LECZ

▪ Furthers knowledge in the compound flood 

modeling field

▪ Serve as a tool to identify flooding drivers 

thresholds for current and climate change 

scenarios
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• Surface hydrology: FLO-2D hydraulic model 

(O’Brien, 1993).

• Groundwater: MODFLOW-2005 (Harbaugh, 2005) 

• Forcing inputs: Rainfall + coastal surge + water table

• Components: Channels + buildings + land use

• Mathematical + spatiotemporal compatibility

• Infiltration process critical for coupling 

• Soil infiltration capacity can result in flow 

recharge or flow emergence processes

• MODFLOW-2005 intermediate loop applies 

time-synchronization scheme transfer output 

between models
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Compound flood model

VS

Rainfall + Tides model


