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ENHANCEMENT OF SOUTHWARD CURRENTS BY INTERNAL KELVIN
WAVES IN THE SHALLOW-WATER REGION OF THE KASHIMA-NADA SEA IN

SUMMER

Yuto ASAKI, Yusuke UCHIYAMA, Moeto WATANABE, Tomoaki SANO, Koji
HASHIMOTO, Masayuki BANNO, Eiji MASUNAGA and Hidekatsu YAMAZAKI

Hydrodynamics in highly open coastal areas is influenced by various forcing factors, including waves,
wind, tides, internal waves, offshore currents, among others. This study aims to assess the hydrodynamic
processes and underlying mechanisms through a 15-day field observation conducted in the summer of 2023
at the tip of the Hazaki Oceanographical Research Station (HORS) at Kashima-nada Coast, Japan. During
the observation period, a shift in wind direction occurred following the passage of a low-pressure system
accompanied by a cold front, leading to a southward coastal current that persisted for several days with
pronounced diurnal variability. Based on its spectral characteristics, phase velocity and the internal Rossby
deformation radius estimated from the JCOPE2M reanalysis data, we speculated that diurnally forced in-
ternal tides generated along the continental shelf slope were amplified near the coast and evolved into near-
inertial internal Kelvin waves propagating alongshore with the coastline to their right. These internal Kelvin
waves are likely to exert a significant influence on nearshore circulation and resultant marine environment,

even within the surf zone during calm periods.
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