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Biscayne Bay Water Quality Model Development 
and Application – Brief Overview
Goals

- Develop fully coupled hydrodynamic and water quality models 
spanning and linking coastal estuaries with inland/interior 
hydrologic systems;

- Perform modeling scenarios to quantitatively address 
management questions.
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3-level model domains 



• Software Delft3D FM suite
• Mesh Unstructured mesh with 1.8M  

  elements and 940k nodes
• Resolution 3m (inland) to 2.6 km (offshore)
• 3D simulation with 7 vertical sigma layers
• Same mesh for both hydro and water quality modules



WQ model setup

File-based D-Water Quality versus D-Water Quality process in D-Flow FM 



Salinity and Temperature (2018 calibration)



Salinity and Temperature (2016 validation)



WQ results 
(2018 calibration)



WQ results 
(2018 calibration)



3D model results



Salinity profile (2D vs. 3D)



Groundwater
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SLR scenarios
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SLR3=1.1 m (2D vs. 3D)

2D calculation 3D calculation



SLR3=1.1 m (3D results)



SLR3 – Base  (annual)



Summary
• Temperature results agree well with measurements
• Salinity results are good at offshore stations; The coastal/nearshore 

results are very sensitive to groundwater input
• Our results are better in these areas after including GW – additional 

adjustments might be needed

• DO results are reasonable; Chlfa results are fairly good at north 
stations, while show overestimation offshore; Model results show an 
overall underestimation of N

• Further WQ calibration is needed



Summary
• 2D simulations could exaggerate the impact of freshwater input; 3D 

settings are important for accurate salinity simulations in Biscayne 
Bay

• The groundwater contributes significantly (up to 10 ppt) to near-
shore salinity distributions, especially in central Biscayne Bay

• The SLR (1.1 m, USACE High) could cause salinity increase (~10 ppt) in 
the southern part (e.g., Florida Bay), a small increase (~1.5 ppt) in 
North Bay, and surprisingly minor decrease (~ 1 ppt) in Central Bay
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