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Abstract

Stings from the bluebottle, a common jellyfish-like marine stinger (Physalia spp.), are a major coastal hazard along eastern Australia, affecting public health and beach safety. Survey data from Surf Life Saving Australia suggest that one in six Australians has experienced a marine stinger injury, most caused by bluebottles, with up to 80,000 stings annually along the eastern seaboard.

We present BluebottleWatch, a research collaboration resulting in a co-designed prediction system developed with Surf Life Saving Australia. The system integrates long-term sting observations with environmental and oceanographic data using machine learning methodologies. By synthesising lifeguard-reported sting records, beach characteristics, and operational environmental forecasts, it generates probabilistic predictions of bluebottle occurrence risk. The operational product delivers a three-day forecast of bluebottle presence risk for all patrolled beaches along eastern Australia, readily accessible via the widely used Beachsafe application.

This work constitutes an observation impact study demonstrating the social benefits of coastal hazard prediction systems tailored to end-users. Through its co-design approach, BluebottleWatch enhances informed decision-making for the public and supports proactive beach management and more effective allocation of lifesaving resources. Improved prediction of bluebottle events has the potential to reduce medical interventions while enhancing public safety and beach experience.

BluebottleWatch highlights the value of co-designed, data-driven ocean forecasting systems that integrate observations through advanced modelling approaches to deliver actionable, user-focused services, with broader applicability to coastal hazard management and marine ecosystem applications.


