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Lake Erie provides drinking water to 11 million people 
through > 30 public water systems



Operational Lake Erie Hypoxia Forecasting 
for Public Water Systems Decision Support

Mark Rowe Dmitry Beletsky
Hongyan Zhang Tom Johengen
Devin Gill

Craig Stowe Eric Anderson
Steve Ruberg Doran Mason

Partners

Scott Moegling Richard Krause Ed Verhamme Paris Collingsworth 

Project goal
Develop a model that can forecast episodes of hypoxia at water intakes on Lake Erie that is suitable 
for transition to operational use at NOAA



Ruberg et al. 2008. Marine Techology Society 
Journal, 42(3): 103-109

Intake water quality at Cleveland Ohio
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8 days/10 cycles = 19 hours



https://www.glerl.noaa.gov/res/HABs_and_Hypoxia/hypoxiaWarningSystem.html



Hypoxia Warning System 
Buoy 45164
2005 - 2016
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Bottom water 
temperature forecast 
predicted upwelling 
near Cleveland,
Aug 26 – Sep 3, 2016
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Physical dissolved oxygen model

Finite Volume 
Coastal Ocean 

Model (FVCOM)

Meteorological 
Forcing

General Ecosystem Module (FVCOM-GEM)

3-D currents
Turbulent diffusivity
Temperature

PAR
Wind 

Dissolved 
Oxygen

Sediment 
Oxygen 
Demand

Atmospheric Exchange

Water column 
oxygen demand

Reduced 
Substances

Diffusion 
from 
sediment

Oxidation 
of reduced 
substances
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Simulated bottom water dissolved oxygen





CTD profiles, Aug 2011

CTD profiles, Aug 2013
Data loggers



13.8 m station



Proposed mooring array

Mooring location

Temperature and dissolved 
oxygen sensors at 4 or 5 levels

Currents and sediment oxygen 
demand measured at select 
locations



Summary

• Spatial and temporal extent of hypoxia is variable and not well 
known

• Physical variables influence episodes of nearshore hypoxia
• Hypolimnion thickness
• Meteorological forcing
• Circulation patterns

• Spatial and temporal variability of biochemical oxygen demand 
may also be important, but relatively few observations

• Improved models and increased monitoring of nearshore hypoxia 
will improve our understanding and predictive ability, which is of 
interest to public water systems


