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The Atlantic Meridional Overturning Circulation (AMOC) and the El Niño–Southern Oscillation (ENSO) are two major components of the global climate system that exhibit complex interactions across basins. Variability in the AMOC, particularly its potential weakening under global warming, can influence tropical Pacific conditions by modulating sea surface temperatures and atmospheric circulation, thereby affecting the frequency, intensity, and spatial characteristics of ENSO events. Understanding these interactions requires reliable, dynamically consistent datasets that capture both large-scale circulation and coupled variability.
Ocean reanalysis products provide such a framework by combining numerical ocean models with observational constraints, offering the most realistic reconstruction of past ocean states available for climate analysis and model validation across multiple timescales. In this study, we utilize a newly developed 45-year global ocean reanalysis (1979–2023), the INCOIS Global Ocean Reanalysis version 1 (IGORAv1). This product is generated using an upgraded Global Ocean Data Assimilation System (GODAS), which is based on the Modular Ocean Model version 5 (MOM5) and a three-dimensional variational (3D-Var) data assimilation scheme. The system assimilates temperature and salinity profiles from all available in situ platforms up to 750 m depth. Surface atmospheric forcing is derived from CORE-II for the period 1979–2009 and from NCEP-R2 for 2010–2023.
In this work, we evaluate the ability of IGORAv1, along with other ocean reanalysis products, to reproduce AMOC variability at 26.5°N in comparison with RAPID array observations. Furthermore, we assess the impact of assimilating observed temperature and salinity profiles on the representation of AMOC variability by comparing simulations with and without data assimilation as well as actual vs synthetic salinity profile assimilation. These analyses provide insight into the role of observational constraints in improving the realism of large-scale ocean circulation in reanalysis systems.

