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Abstract
Coastal seas, such as bays, estuaries, and nearshore areas within roughly 100 km of the coast, are expected to become increasingly important, despite having been largely overlooked in global observing system design, and will require further pioneering efforts. Neither satellite observations nor autonomous observing platforms (e.g., Argo floats and gliders) are effective in these areas, where resolving sub-mesoscale phenomena dominated by strong ageostrophic motions requires observations at spatial scales on the order of 100 m to 1000 m and temporal scales of hours to days.

To address this challenge, we have so far pursued three key approaches. The first approach involves establishing a continuous or high-frequency observation system and developing it sustainably in collaboration with local stakeholders, such as fishers and shipping companies. The second approach is to conduct atmospheric observations simultaneously. In general, coastal sea circulation is often crucially influenced by small-scale, short-term atmospheric variations, which are governed by steep mountains and complex coastlines. The third approach is to advance numerical modeling that includes not only ocean circulation models but also atmospheric circulation models, which compensates for the coarse resolution of observational data and also provides insights and forecasts to address societal problems in coastal seas.

Additionally, our recent study has revealed that coastal circulation directly influences large-scale variation in a western boundary current, such as the large meander of the Kuroshio Current. This process is of interest because overlooked small-scale coastal circulation, or nearshore currents, can influence larger basin-wide circulation, such as the North Pacific Subtropical Gyre, through a western boundary current like the Kuroshio Current.
