Marine heatwave co-design initiatives: the Australian pilot 
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Abstract
Marine heatwaves (MHWs) are increasing in frequency, intensity, and duration, with major impacts on marine ecosystems, economies, and coastal communities. Addressing these challenges requires a shift from traditional, science-driven ocean observing systems toward user-driven, co-designed approaches that deliver actionable information.
This work presents the Marine Heatwaves Exemplar within the Global Ocean Observing System Co-Design Program, which promotes a continuous and iterative co-design process in which scientists, operational services, and end-users collaboratively develop fit-for-purpose observing, modelling, and forecasting systems to support decision-making. 
A key initial stage of this effort focuses on identifying existing initiatives and critical gaps across the full value chain, from observations to services and end-user applications. This includes assessing the fit-for-purpose of existing observing systems, understanding stakeholder needs, and determining where improvements in observations, models, and indicators are required.
Australia provides an advanced pilot region for testing co-design approaches due to its integrated national infrastructure (e.g., IMOS), operational forecasting capabilities (Bureau of Meteorology), and active stakeholder engagement. Existing initiatives such as seasonal forecasts, glider-based event sampling, real time fishing vessel observations, climate outlook briefings, and state response plans to marine heatwaves already demonstrate co-design and mutual benefit in action and support early warning and response planning.
This presentation reviews existing initiatives and provides an initial assessment of key gaps and priority recommendations. It further explores the transferability to other pilot regions such as the Caribbean Sea, where observing capacity remains comparatively limited and less integrated. Ultimately, co-designed practices across ocean observing systems aim to support more resilient marine ecosystems and communities in a changing climate.  
