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FULL LAKE ERIE 
ECOSYSTEM MODEL

• Funded by USACE

• LEEM expanded from Western 
Basin model (WLEEM)

• Simulates HABs, hypoxia, and 
macroalgae

• Used for scenario assessment 
by USEPA and others (nutrient 
load reduction goals, etc.)

Drinking water 
intake crib, 
City of Toledo



THREE BASINS

• HABs in 
Western Basin

• Hypoxia in 
Central Basin

• Excess 
Macroalgae in 
Eastern Basin



MODEL DOMAIN



LEEM MODEL FRAMEWORK

Model Inputs

Atmospheric: Air 

temperature, solar 

radiation, wind speed / 

direction, etc.

Physical: Bathymetry, 

water level at lake outlet

Tributary: Flow, nutrient 

and suspended solids 

loads

Sediment: Nutrient 

concentrations, substrate 

type, mussel density

Model Outputs

Water Quality

• Nutrients, susp. sediment

• Dissolved oxygen

• Dreissenid / Cladophora 

interactions

• Mass budget (external 

sources, advection, 

sediment exchange)

Phytoplankton (algae): 

• Growth / succession 

• Nutrient limitation

Eutrophication Response 

Endpoints:

• HAB biomass / distribution

• Hypoxia severity and areal 

extent

• Cladophora biomass / 

distribution

Wind-Wave Model 
(SWAN)

Hydrodynamic / 
Thermal Model 

(FVCOM)

Advanced Aquatic Ecosystem 
Model (A2EM)

Wind-wave 
results (gridded)

• Velocity
• Depths
• Water 

temp.



LAKE ONTARIO ECOSYSTEM MODEL (LOEM) FRAMEWORK





Lake 
Ontario 
Ecosystem 
Model

To inform 
excess 
macroalgae 
reduction



Sept. 
2013



SPEAKERS

1. The Emergency Drought Barrier and Harmful Algal Blooms in the Central 
Sacramento-San Joaquin Delta – Keith Bouma-Gregson, Tamara Kraus, & 
Brian Bergamaschi (USGS)  

2. Tracer-based Phytoplankton Modeling in the Northern San Francisco Estuary 
–  Rusty Holleman (UC Davis, RMA)   

3. Modeling HABs with CE-QUAL-W2: Approaches and Future Challenges 
– Mike Deas (Watercourse Engineering) 

Discussion to identify needs, gaps, and opportunities for improvement of 
modeling for HABs decision support.  



DISCUSSION

Identify:

•needs 

•gaps

•opportunities 

for improvement of modeling 
for HABs decision support.  



THANK YOU

jbratton@limno.com

www.limno.com
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