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PREDICTING 
HARMFUL ALGAL BLOOMS

IN DETROIT LAKE, OR
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Detroit Lake, Oregon
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• Detroit Lake is the sole source of drinking water 
for the City of Salem (the capital of Oregon)
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… has invested in a water quality prediction system 
— i.e. not just HAB detection

Since 2018, the City of Salem…
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Enhanced 
online/mobile 
visualization
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2019 HAB Season
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2019 HAB Season

Weekly 7-day forecasts 
of algal conditions in the 

lake using Bayesian 
Model Averaging
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“All models are wrong, but some are useful” G. Box, a 
long time ago.
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“All models are wrong, but some are useful” G. Box, a 
long time ago.
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X

Y

m1x + c1

m2x + c2

m3x + c3

f1(x)

f2(x)

Prediction =  
1β (model 1) + 
2β (model 2) +
3β (model 3) +

…
Phase 2: (neural nets)

(Random forests)
…



A prediction system that is flexible to the input data…

Bayesian Model Averaging
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Time

Nutrient NOT data available

Prediction =  
1β (model 1) +
2β (model 2) +
3β (model 3) +



Bayesian Model Averaging
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Time

A prediction system that is flexible to the input data…

And so on… etc.

Prediction =  
1β (model 1) + 
2β (model 2) +
3β (model 3) +



Machine Learning Predictions Weekly:
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For 2020, the City of Salem have expanded the 
operational HAB prediction product:
1. Expanded the BMA to include neural nets and 

other machine learning models
2. All data is now online (previously it was emailed), 

so near real-time updates are available
3. There is more data, including a continuous YSI 

vertical profiler

2020: Data and Modeling
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2020: Visualization
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2020: Visualization 3, 7 and 14-day 
forecasts of algal 

conditions in the lake

15

https://detroitlake.thepredictionlab.com/

https://detroitlake.thepredictionlab.com/home


16

https://detroitlake.thepredictionlab.com/

At three locations in 
Detroit Lake

2020: Visualization
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With information about 
which variables were 

used to make predictions
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https://detroitlake.thepredictionlab.com/

A data dashboard and other 
useful web pages

2020: Visualization
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2020: Visualization
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2020: Visualization



Next Steps
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Next Steps: Seasonal Forecasts
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— 6 month predictions of HAB frequency and duration 
based on climate forecasts



Next Steps: Regional Prediction System
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— Many municipalities collect data equivalent to those 
being collected at Detroit Lake

Expand 
predictions to 
temperature, 
turbidity, pH… etc



Next Steps: National Prediction System
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— Synthesize and leverage national data
— Advance new **Transfer Learning** methods



We would love to collaborate
James Watson, Mat Titus

email: info@thepredictionlab.com
web: www.thepredictionlab.com

HAB webapp: https://detroitlake.thepredictionlab.com
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