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Fig. 1 Flowchart of submesoscale front identification and investigation methods at the edge of ocean mesoscale eddies
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Table 1 Under different sailing speeds, the corresponding MVP maximum depth, cycle time corresponding to the maximum depth,

average speed, cycle time of 200 m depth, and the maximum cycle time meeting the observation resolution of 1 km
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2 457 8.4 1.81 3.68 32.40
3 406 7.4 1.83 3.65 21.60
4 368 6.9 1.78 3.75 16.20
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Fig. 3 Results of sea level anomaly and eddies identified on August 21, 2023 by CMEMS satellite altimeter
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The red closed isoline represents the anticyclonic eddy, the blue closed isoline represents the cyclonic eddy, the black arrow represents the geostrophic current,

the red asterisk represents the intensity center of the anticyclonic eddy, and the blue asterisk represents the intensity center of the cyclonic eddy. The green box

area is the sea area near a typical submesoscale front at the edge of the eddies
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The black box area in Fig.4a is the sea area near a typical submesoscale front at the edge of the eddies
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Fig. 5 Sea surface temperature distribution in the Kuroshio Ex-

tension Sea area on August 21, 2023 based on MURSST data
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Investigation methods of submesoscale fronts at the edge of
mesoscale eddies in the ocean

Lou Hongcheng', Zhang Yongchui', Jiang Deliang”, Zhang Shengjun®, Xia Xingyue', Wang Yuxing'

(1. College of Meteorology and Oceanology, National University of Defense Technology, Changsha 410073, China; 2. 91937 Troop,
Zhoushan 316000, China)

Abstract: There are strong exchange of matter and energy and complex dynamic processes between mesoscale ed-
dies and submesoscale fronts at their edges. At present, the investigation of mesoscale eddies has become more and
more mature, but because of the small spatial scale and rapid time change of the submesoscale front, it is a great
challenge to investigate its three-dimensional structure. In this paper, a new method is proposed to investigate the
submesoscale front at the edge of the ocean mesoscale eddy. Firstly, the submesoscale front at the edge of the meso-
scale eddies is identified using multi-source satellite remote sensing data, and then the multi-type shipborne survey
equipment is used for multidisciplinary investigation. A submesoscale front at the edge of typical eddies in the Kur-
oshio Extension area from August 21 to August 25, 2023 is investigated by using this method. The survey method
proposed in this paper can effectively identify, track and investigate the submesoscale front at the edge of meso-

scale eddies.

Key words: submesoscale process; ocean front; investigation method; Kuroshio Extension
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