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Dementia in California



> The frequency and geographic extent 
of cyanobacterial harmful algal 
blooms (cyanoHABs) is increasing

> cyanoHABs can produce neurotoxins, 
which may play a role in the risk of 
dementia

> Existing methods for quantifying the 
spatiotemporal extent of cyanoHABs
are limited by gaps in coverage of 
common satellites (2012 – 2016 
missing)

Background
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Satellite Data Availability
Existing exposure assessments (ex: NASA CyAN):
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Our exposure assessment:



Data & Methods 

Training data: Exposure grid:

Two models trained: 
• Primary - binary 

outcomes in CA
• Secondary - continuous 

abundance in CONUS

Features from satellite-
based water color and 
meteorology 

Machine Learning model:

Cyanobacteria Aggregated Manual 
Labels (CAML)
EPA National Lakes Assessment

Bi-weekly estimates over 250m 
grid of freshwater points



Model performance

Primary model
Binary outcome, trained on California 
only:

Balanced 
Accuracy*

0.94

AUC 0.97

*(sensitivity/specificity)



Model performance

Secondary model
Continuous outcome, 
trained on contiguous US:

R
2 0.69

RMSE 0.96

Balanced 
Accuracy*

0.88

AUC* 0.98

*abundance converted to binary 
predictor, where abundance > 
20,000 cells/mL = presence of HAB



Exposure Assessment

Example HAB predictions (San Diego County):



Conclusions & next steps
> Our exposure assessment 

approach may provide a 
scalable, quantitative metric for 
assessing cyanoHABs exposure.

> Next, we will use the exposure 
data to assess associations 
between residential proximity to 
algal blooms and incident 
dementia in the KPSC cohort.
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