Fishing Vessel Observations in the East Australian Current: Co-designed observations for boundary current monitoring and prediction
Veronique Lago1, Moninya Roughan1, Phellipe Couto1, Cláudio Cardoso1, Colette Kerry1
1 UNSW Sydney, Australia

Abstract
Western boundary current systems are among the most dynamically complex regions of the global ocean, yet remain under-sampled below the surface, limiting the accuracy of ocean prediction systems and downstream applications. The East Australian Current (EAC) is a prime example, characterised by strong mesoscale variability, eddy shedding, and shelf–open ocean interactions that challenge both observing systems and models.
Here, we present a regional example of integrating fishing vessels as scientific platforms, alongside contribution by citizen scientists, to deliver real time sub-surface temperature observations across coastal, shelf, and open-ocean environments in the EAC region. The IMOS-FishSOOP program stems from co-design with the fishing sector and citizen scientists; this user-observer approach embeds data collection within routine fishing operations, enabling scalable, low-cost, operationally embedded, real time subsurface measurements.
We describe the end-to-end data pathway, including acquisition, quality control, standardisation, and near real-time delivery to both users and operational systems. Building on iterative development with industry partners, we have established best practices for sensor installation, data quality control, and system monitoring, formalised through an internationally endorsed framework. This ensures data consistency, reliability, and fitness for operational and research applications.
Comparisons with existing forecasting models provide a unique opportunity to evaluate the potential impact of these observations in a dynamically energetic boundary current system. Results indicate consistent misrepresentation of vertical structure and mixed-layer depth in coastal and shelf regions, areas that are both ecologically important and where human activities are concentrated. By enabling assimilation of these data into forecasting models, representation of key processes such as eddy evolution, shelf-ocean exchange, and subsurface marine heatwaves could be substantially improved. These findings underscore the value of distributed, industry-enabled observations for the validation and ongoing improvement of operational forecasting systems, particularly for processes that are critical to marine ecosystems. This work demonstrates how regionally embedded, co-designed observing systems, supported by robust best-practice frameworks, can contribute to improved prediction where it matters most for ecological and societal impact.

