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Abstract

Climate change and ocean warming have a strong impact on the lives of millions of people in Pacific Countries (PCs), placing them among the most vulnerable regions in the world due to extreme weather and natural hazards.

The economies of many PCs are heavily dependent on the fishing industry and are affected by tropical cyclone events and droughts. Improving our understanding of subsurface ocean temperature spatio-temporal variability, alongside evaluating ocean models, will provide valuable insights for fishing operations and enhance forecasting of marine heatwaves and tropical cyclones.

Fishing Vessels as Ships of Opportunity Program (FishSOOP), part of the Fishing Vessel Ocean Observation Network (PI-FVON), have been instrumenting fishing vessels in the Western Central Pacific (WCP).  These vessels are equipped with temperature sensors that also record pressure and location, providing a critical and reliable source of subsurface data. Since January 2025, thousands of temperature profiles have been collected across the WCP, particularly in regions where Argo floats and other sources of in situ data are sparse or absent.

By focusing on multiple locations and integrating complementary observational datasets, this study examines subsurface temperature metrics (such as mixed layer depth, isothermal depth and temperature anomalies), including their variability and extremes, and evaluates ocean models for the same period of time. The newly available FishSOOP/PIFVON dataset provides invaluable information for remote areas of the WCP that are difficult to access with traditional instrumentation and where subsurface observations are limited. This study highlights the value of widespread, low-cost ocean observing in typically understudied areas and represents an exemplar of successful co-design for locations of global economic importance.
