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Abstract
Effective utilization of observational data is fundamental to developing operational biogeochemical (BGC) products in the Arctic Ocean, where data availability remains persistently limited. Against the backdrop of accelerated environmental change and sustained regional warming, high-quality BGC analysis/forecast and reanalysis datasets are essential for advancing our understanding of ecosystem variability and supporting marine management decisions. This study presents the integration of BGC-Argo float observations and satellite ocean color data into the Copernicus Marine Environment Monitoring Service (CMEMS) Arctic BGC analysis/forecast and reanalysis systems. Within the CMEMS forecasting framework, an empirical function calibrated against BGC-Argo chlorophyll-a profiles is applied to project satellite-derived chlorophyll-a concentrations into the upper ocean, thereby improving model initialization. In the reanalysis system, BGC-Argo and satellite chlorophyll-a data are jointly assimilated into an ocean model via a multivariate ensemble covariance approach, enhancing overall model fidelity. Together, these methodological advancements underscore the critical role of multi-platform BGC observations in overcoming observational constraints and improving both the forecast and hindcast skill of Arctic operational BGC products. A new Arctic BGC reanalysis spanning 1997–2024, incorporating multi-platform observations, is currently underway; preliminary results from its quality evaluation are also reported.
