Automated detection and climatology of the Japan Sea SST fronts from Pathfinder AVHRR satellite imagery
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Fronts of the Japan Sea have been objectively detected and mapped from Pathfinder AVHRR satellite imagery by the Cayula-Cornillon algorithm (CCA) that performs multiple tasks - cloud masking, edge detection, front tracking etc. – on window, image and multi-image levels (Cayula and Cornillon, 1992, 1995, 1996). The CCA emphasizes stable (quasi-stationary) fronts that manifest in long-term maps of front occurrence (frontal frequency). The Japan Sea features a rich frontal pattern, including several well-defined fronts. The most robust feature is the Polar Front (PF), well defined along 40N from Korea up to Japan where it sharply turns north. This front is the westernmost extension of the trans-ocean North Pacific Polar Front (Belkin et al., 2002, Geophysical Research Letters). The PF is a major physical and biogeographical boundary that separates the Japan Sea in two parts, northern and southern. The front usually extends zonally along ~40N across most of the sea toward Japan where it extends meridionally toward Tatar Strait. Seasonal variability of this front is very strong. The PF can be identified almost year-round except fall. It is best developed in winter, from January through April, and sometimes persists through June. In fall, the Japan Sea frontal pattern becomes so complicated that the PF cannot be reliably identified. The front can also be seen in spring and summer, although less distinct. The Yamato Rise (39–40N, 134–136E) plays a significant role in the PF dynamics, noted first by Isoda et al. (1991) who found that east of the Yamato Rise the PF is stronger and more stable in all seasons than west of the Rise. The quasi-stationary meander of the PF around the Yamato Rise is likely topographically controlled and associated with a warm eddy trapped over the Rise; therefore this meander can be clearly seen in all seasons. Other fronts are less conspicuous than the PF. The robust Shelf-Slope Front extends along the coast of Primorskiy Krai, Russia, from south of Vladivostok into Tatar Strait. This front is best defined from October through December. The Tsushima Current Front can be distinguished most of the time in the southern part of the sea. This front is associated with the Kuroshio’s westernmost branch that extends across the East China Sea into the Japan Sea.
