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Introduction - study area & research key word
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Why the northern East China Sea (nECS)?

- The active exchange of heat and material between the open
Pacific and the neighboring marginal seas such as the Yellow
Sea, East China Sea, and the southern sea of Korea

Why thermohaline front in nECS?

- The formation and dissipation of the thermohaline fronts
are closely linked with the variation of the seasonal currents

- Especially during the winter, forming a very strong slanted
S-shaped thermohaline front (CYF) connecting Cheju Island
and the Changjiang river mouth

- It is very important to figure out the structure of the CYF
and associated circulation in order to understand the
exchange of heat and material between the open Pacific water
and the shelf water




Introduction - Changjiang Yangtze Front (CYF)
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- The ECSC strengthens the southeastward outflow

% Acronyms of currents along the southern front

- YSWC : Yellow Sea Warm Current

- ECSC : East China Sea Current

- CCC : Chinese Coastal Current

- KCC : Korean Coastal Current

- CWC : Cheju Warm Current

- TWC : Tsushima Warm Current

31°N

- Retreat eastward in spring, disappear in summer



Introduction - Previous studies and aim of this study

- Previous studies have mainly focused on the northern front of the warm-tongue by using
hydrographic and satellite observations and numerical models

- Episodic large temperature inversion structures along the northern front during winter
[Lie et al. 2015; Hao et al. 2010; Lie et al. 2019]

- Physical connection between the westward shift of the warm-tongue and the northern front
[Wang et al. 2012]

- Frontal circulation of the warm-tongue during the winter monsoon
[Lie et al. 2013]

- However, the southern front of the warm-tongue remains largely unexplored though its significance
for heat and material exchanges between the open Pacific and shelf seas

- The aim of this study is
(1) analyse the structures of the southern front of the warm-tongue
(2) identify relavant frontal circulation from the perspective of heat and material exchanges based
on in-situ hydrographic observations during two cruises, historical hydrographic observations,
and supplementary satellite observations



Data and Methods

Data Method
- In-situ hydrographic data

- Periods : Feb. 6-14, 2017, Apr. 20-30, 2018

- Temp. Sal. dissolved oxygen (CTD), currents (ADCP)

- Detided currents (tidal correction)
= ADCP currents — Tidal currents (Tidal model)
X TPXO8v.1 (global barotropic tidal model)

- Historical hydrographic data (NIFS, 1963-2019) - horizontal resolution of 1/30°
: Temp. Sal. (CTD) - Water properties along the isopycnal surfaces
- Supplementary satellite data (2017-2018) : Spiciness () ,
: SSH, SST (provided by CMEMS) X warm and saline — high T
- Daily and monthlyodata ) - Conservative Temperature (O) and
- Resolution of 0.25°x0.25 Absolute Salinity (S,)
— . TEOS-10
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Results

Satellite-derived monthly mean SST (color), surface geostrophic currents (vectors)
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Results

SSH (color), surface geostrophic currents (black arrows), and detided currents at 40m (red arrows)
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Results

Dissolved oxygen (DO) (color) & 1r (contour)
Temperature (color) & Salinity (contour) in historical (NIFS) data (1963-2019)
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Discussions

Possible mechanism of cyclonic circulation

36°N

- Geostrophically cyclonic circulation

Korean
E Peninsula

35°N High-density water formed via diapycnal
mixing between low-temperature water of
northern origin and high-salinity water of

southern origin

34°N

33°N
- Potential vorticity conservation

The bottom relief becomes significant from
C04 to C09, inducing cyclonic circulation to
conserve the potential conservation due to
water column stretching (increasing relative
vorticity)
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Summary and Conclusion

- A subsurface thermohaline front semi-permanently formed in association with near-bottom
cyclonic circulation in the nECS was newly found from detailed hydrographic data collected
during two cruises in February 2017 (winter) and April 2018 (spring) along with supplementary
satellite and hydrographic data

- An alternate intruding frontal structure in water properties was observed across the cyclonic
circulation in both seasons as formed by two contrasting water masses

- Consistent structures were confirmed from current observations during the two cruises, historical
hydrographic observations, and satellite altimetry-derived sea surface height and surface frontal
structure

- These results reveal significant heat and material exchanges between the open Pacific and the
broad shelf, particularly via diapycnal mixing and cross-front transports associated with
across-front flow and cyclonic circulation, in the northern East China Sea
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