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Abstract:
Sustained and spatially comprehensive observations of the ocean subsurface remain a critical gap in coastal and shelf regions, limiting forecast skill and end-user decision support. We present an Indo-Pacific initiative integrating fishing vessels as platforms of opportunity across four ocean basins in collaboration with Australia’s FishSOOP program within the Integrated Marine Observing System (IMOS). Central to this work is the co-design of observing strategies with the fishing sector, placing the user-observer at the heart of the program and enabling scalable, low-cost, and operationally embedded research quality sub-surface temperature measurements to ~2000 m depth.
We demonstrate how these observations are collected by fishing vessels and citizen scientists alike, quality-controlled, standardised (FAIR/CF-compliant/CARE), and delivered in near real time back to the user who collected the data. Additionally, the data are made available in near real time on the GTS and locally for assimilation into regional ocean models. 
Observation System Experiments (OSEs and OSSEs) quantify improvements in representation of sub-surface ocean structure, including stratification, mixed-layer structure, and boundary current variability, with measurable gains in forecast skill for temperature, bottom temperature and circulation. Results highlight the complementary role of research quality data collected by fishing vessel and citizen science initiatives relative to traditional observations (including satellite and Argo observations), particularly in dynamically complex (western boundary current) systems.
Beyond technical performance, we evaluate the potential use of these data streams and products for end-user applications, including fisheries operations, stock assessment, marine heatwave identification and characterisation, and ecosystem management. Co-design with industry partners has been essential in ensuring data relevance, uptake, and long-term sustainability of the observing system. This work contributes to advancing methodologies for observation impact assessment, and demonstrates effective co-design practices. It also provides a pathway for integrating distributed, industry-enabled observations into global and regional ocean observing and modelling frameworks.

