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Methodology
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Three major categories were tested using free and
open-source Python libraries. The first category were
baseline statistical models. The second category were
supervised Machine Learning models, which are highly
efficient and flexible and can recognize non-linear
patterns. The final category included Deep Learning
Neural Network models, which are good at recognizing
complex patterns but require specific data shapes.

Data was collected from various sources, including records
requests to the ORHAB partnership, Washington

To optimize the dataset before model training, reduce
training time, and improve the accuracy of Domoic Acid
forecasts, feature selection techniques like linear
correlation and tree-based analysis were used. This
identified the top ten most important features in relatfion
with Domoic Acid, which were then used for model
training along with baseline time and spatial features.
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Results & Analysis
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While the model occasionally underestimated values, and a few
forecasts at sites such as Coos Bay were not significantly better than
traditional statistical models, the DAtect Model generally demonstrated
accurate performance in determining whether the particulate domoic
acid concentration exceeded the federal regulatory limit. Although
Random Forest is a black box model and doesn't provide a direct cause
and effect relationship, by forecasting domoic acid risk in advance, it
can help beach managers and fisheries across the Pacific coast
minimize economic harm while still protecting public health.

= RMSE is the differences between values predicted
by a model and the actual values observed. It
provides an estimate of how well the model fits the
data, with lower values indicating better fit.

= The RMSE of DAtect (Random Forest Regression) is
10.04, while the RMSE of the statistical baseline
model (multiple linear regression) was 12.62.

= Formula: /2 Xk —6.)?

The model retains its accuracy over a wide range of geographic
locations and varying oceanic conditions, with the primary limiting
factor being the availability of continuous Domoic Acid and
Pseudo-Nitzschia data, especially in Oregon. Additionally, the reduced
accuracy of the AQUA-MODIS 36-band satellite spectrometer
measurements near shore can affect the model at the coastal sites.

= Accuracy is the ratio of correctly predicted
Accuracy instances (or forecasts) to the total instances (or
forecasts) done in the dataset.
= DAtect (Random Forest Classification) was 82%

(o) . - .
accurate, while the statistical baseline model

69% (logistic regression) was 69% accurate.

Number of Correct Predictions
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