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Predict Cyanobacteria & Microcystin in Lakes
Goal: Identify lakes at high 
risk for cyanoHABs

Approach: 
• Build model with 2,500 

lakes
• Apply model to 125,000 

lakes

Scope: Lower 48 states 
(Including ID, OR, WA)

Lake CyanoHABs

Nutrient Inputs

Climate & Setting

Lake Morphology

National Lakes Assessments

LakeCat

National Hydrography Dataset

National Nutrient Inventory



Importance of Nutrient Inputs
Predicted Microcystin Risk

Detection
Probability
(0.1 µg/L)

Model Unique Covariates Shared Covariate

Microcystin Farm P inputs
Non-farm N inputs
Ecoregion

Forested land
Precipitation
Temperature
Baseflow index
Lake depth
Lake fetch

Cyanobacteria Farm N inputs
Non-farm P inputs

AUC = 0.92

Model Covariates



Environmental Justice
Is the risk of cyanoHABs equally 
distributed among communities 
in the US?

Next: CyanoHABs Risk Implications & Impacts
Vulnerable Drinking Water 
How do drinking water treatment and 
other factors interact with cyanoHABs 
risk?

Lake 
Risk

Community A

Community B

DW Operation
• Treatment
• Alternate 

Sources
• Finances
• Size

Drinking Water Quality
• Disinfection Byproducts
• Cyanotoxins
• Microbial

Lake Risk System Risk Score

Predicted HABs Risk
• Nutrient data
• Chl-a
• CyanoHABs

Water System

Note these are not actual 
results – study is still underway



Contact Info:  Amalia Handler
     handler.amalia@epa.gov

     Michael Pennino
     pennino.michael@epa.gov  
  

5Office of Research and Development
Center for Public Health and Environmental Assessment 

Thank You!
Questions?
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