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The black solid line represents the average KE path in June, and the yellow box represents the specific position of the dipole. The purple vector

arrow in the right represents the anomaly of the sea surface geostrophic flow field. The blue and red dashed lines, and blue—green dots represent
the boundary and eddy center of CE and AE on July 2, respectively. The pink dots represent the position of the AE eddy center observed on

June 23. The XCTD site is marked by a triangle. The white line and blue—green line represent the movement trajectories of the two eddies

centers before and after July 2, respectively.
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Fig. 1 Sealevel anomaly (SLA) distribution in the study region (a) and
station distribution in the eddy dipole region (b) on July 2, 2022
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The black solid line represents the lifecycle; the gray solid line represents the average amplitude; CE and AE are marked with blue and red
solid circles respectively; and the triangle symbol indicates the target eddies.
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Fig. 2 Distribution lifecycle and mean amplitudes of detected mesoscale eddies with amplitude greater than 2 cm and
lifespan longer than 7 days in Northwest Pacific Ocean from January to July in 2022
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Analysis of the three dimensional structure of a typical dipole in the
Kuroshio extension based on shipboard observation

LU Yuhui', CHENG Lingqiao', ZHANG Jun', CHEN Xinjun®*, WEI Yongliang'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. College of
Marine Living Resource Sciences and Management , Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to understand the active mesoscale processes in the Kuroshio extension (KE) region, and
reveal the three-dimensional structure of mesoscale eddies in this region, as well as the contributions of
mesoscale eddies to water mass redistribution and ocean-atmosphere interactions, based on shipboard
observations and satellite remote sensing data, this study investigates the three-dimensional structural
characteristics of a typical eddy dipole composed of cyclonic eddy (CE) and an anticyclonic eddy (AE)
distributed on the north and south sides of the KE axis, respectively, during June-July 2022. Results show
that the CE has a southward cross-frontal motion dominated by shear forcing, while the AE remains relatively
stable. The "cold tongue" structure of the CE gradually diminishes due to sea surface warming and heat
diffusion from the KE axis, with the AE exhibiting a "reverse eddy sea surface temperature anomaly" structure
due to the entrainment of cold water carried by the CE. The vertical multi-cores of internal temperature and
salinity anomalies in the eddy dipole are related to the vertical redistribution of water masses with different
characteristics. The AE’s internal flow field is strongly baroclinic, with around 50% of it having a Richardson
number less than the critical value of 0. 25, indicating a tendency for turbulent mixing. The upper layer of the
CE is barotropic, hindering substantial diapycnal mixing. This study helps to enhance understanding of the
eddy dipole characteristics and internal structure of eddies in the KE region, providing information for further
research on eddy dynamics.

Key words: Kuroshio extension; mesoscale eddy dipole; evolution characteristics; three-dimensional

structure
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