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Over the last two decades, marine heatwaves have been observed in all major ocean basins, 
and have impacted our environment and society. The occurrence and severity of marine 
heatwaves has increased due to human-induced global warming Reported consequences on 
marine life include harmful algal blooms, shifts in species range, and even local extinctions. 
Impacts have also been experienced in our economy, with instances of marine heat waves 
affecting aquaculture or important fishery species. The largest marine heat wave (MHW) ever 
recorded, the so-called “Warm Blob”, occurred in the northeast Pacific between 2013 and 2015 
with maximum sea surface temperatures reaching 6°C above average in some areas along the 
coast of Southern California. The extreme temperatures caused unusual strandings of sea lions 
and the largest ever-recorded harmful algal bloom in the region producing toxins that 
contaminated valuable shellfish and crab fisheries Additionally, sea surface temperatures may 
impact regional weather by affecting storms, precipitation, air temperature and droughts, the 
latter having ramifications for wildfire risks. Our ability to predict MHWs can ultimately inform 
adaptive action and help to reduce the vulnerability of those human communities experiencing 
the effects of unforeseen, extreme weather. 
In this project, I have explored the predictability of marine heat waves using random forests 
(RF), which is a type of machine learning method. I applied RF to a database of marine 
heatwave events created previously in the Beaulieu Lab, and identified precursors of past 
marine extreme events based on atmospheric/oceanic conditions prior to the event. This 
analysis was conducted using the R programming environment, and several R packages for 
training, tuning, and evaluating RF models. Using k-fold cross analysis, I identified a model with 
optimal parameters that is able to identify MHW with an accuracy of approximately 91.8%. I 
have found that sea surface temperature, year, day of year, and the location of an event were 
the most determining factors. This project was completed using data without lags, though 
future work will include them. Additionally, analyzing the occurrences of compound events, 
such as MHW and low chlorophyll events (LChl), will provide a more realistic assessment for 
oceanic stressors.

Can we Predict Occurrences of Marine Heatwaves?
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