The spread of terrestrial waters around the Shimokita Peninsula into the coastal region and its impacts: An analysis based on coastal observations and high-resolution ocean model outputs.
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Abstract
Along the northern coast of the Shimokita Peninsula, there is active fisheries activity, including the cultivation of scallops using the “jimaki” (grazing) method. This area is strongly influenced by water transported by the Tsugaru Warm Current (TWC), which is characterized by higher temperature, higher salinity, and lower nutrient levels than those on the Hokkaido side of the strait, where subarctic water masses such as the coastal Oyashio Current Water are found; consequently, the nutrient environment here has traditionally been considered poorer. However, recent research using new approaches is beginning to change this long-held view.

Recent studies using high-frequency radar surface current velocity data have revealed an anticyclonic circulation with a diameter of approximately 30 kilometers between the TWC and the coast of the peninsula during summer. Within this circulation region, surface chlorophyll-a concentrations observed by satellites are higher than those on the northern side of the TWC during summer, and diatoms are relatively abundant, forming a unique ecosystem.

In this study, we examined the background supporting this unique biological production environment by focusing on the inflow of nutrients and other substances from land-based sources and assessing their impact using chemical tracers. Furthermore, with the cooperation of the fishing industry, we conducted coastal observations, including moored temperature buoys and observations from fishing vessels. We also used outputs from a high-resolution horizontal model, JCOPE-T 1ks, to examine the related phenomena.

Chemical tracers revealed that the surface water in this circulation is a mixture of water transported by the TWC and terrestrial water. It was also found that spring water very near the coast contains extremely high levels of silicate. The model outputs reproduced the spread of terrestrial water into the circulation following rainfall, and thin layers of low salinity at the surface were also confirmed by observations from fishing vessels.

