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Abstract 

Daily reanalysis data (from January 1993 to December 2012) from a data assimilative 

ocean model system, Japan Coastal Ocean Predictability Experiment 2(JCOPE2) are used to 

study water exchange flow between the Kuroshio and the East China Sea (ECS). We 

calculated onshore, offshore, and net volume transport across three representative isobaths 

(50 m, 100 m and 200 m) and examined their vertical structure. The yearly and horizontally 

averaged velocities across 100 m and 50 m isobaths are in onshore direction in the bottom 

layer but in offshore direction in the upper layer. Differing from such two-layer structure, 

the yearly and horizontally averaged velocities across 200 m isobath are in onshore 

direction in the surface and bottom layers but in offshore direction in the middle layer. 

Seasonal variability is the most significant signal in the time series of Kuroshio onshore 

transport across the 200 m and 100 m isobaths. However, short-term variations with a 

period of about one week are significant in the onshore transport across 50 m isobath. The 

seasonal variations of velocities across three isobaths in the upper layers are in agreement 

with the change of wind direction. In addition to the winds, the volume transports across the 

isobaths are also affected by the lateral ocean currents such as the Kuroshio Current and the 

Taiwan Strait Current. 
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Abstract 

The ocean observations collected during two research cruises to the equatorial western 

Pacific in the winters of 2010 and 2012 are analyzed to compare the western Pacific ocean 

circulation during the 2010 La Niña peak with the normal 2012 winter state. The 

geostrophic currents in the 18ºN and 8ºN sections east of the Philippines have shown that 

the Kuroshio transport increases significantly whereas the Mindanao Current decreased 

significantly during the peak of 2010 La Niña, which are against the existing paradigm. The 

interannual changes are corroborated by direct time series measurements of the western 

boundary currents at two mooring sites in the two sections. The anomalous volume transport 

of the western boundary currents are found much larger than the total meridional volume 

transport across the entire interior North Pacific along the respective latitudes, suggesting 

the importance of the WBC variations in the interannual variations of the equatorial Pacific 

Ocean warm water volume and heat content. In addition, the ocean circulation in the eastern 

Sulawesi Sea features a significant cyclonic eddy in the winter of 2012, which suggests 

eddy shedding of the Mindanao Current retroflection. In comparison, the Mindanao Current 

retroflection did not shed an eddy in the winter of 2010. During both winters, the 

observations indicate southward surface flows in the Maluku Strait. The role of these flows 

and the eddy shedding at the Pacific entrance of the Indonesian Throughflow suggest 

previously unknown circulation patterns and dynamics of the WBCs in the far western 

Pacific Ocean, the study of which will bare considerable significance to the ENSO 

dynamics and to global climate studies in general. 
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Abstract 

Using the Hadley Centre Global Sea Ice and Sea Surface Temperature (HadISST) the 

long term trend in the South China Sea (SCS) sea surface temperature (SST) between 1950 

and 2008 is investigated. Both in winter and summer SST has been increased by comparable 

amounts, but the warming structure and the governing processes are different. During winter 

warming rate is greater in the deep basin in the central part, while during summer over the 

southeastern part. In winter the net heat flux into the sea increases and could contribute to 

the warming. The spatial pattern of the heat flux, however, is different from that of the 

warming. The heat flux is increased over the coastal area where warming is small, but 

decreased in deeper part where warming is greater. The northeasterly monsoon wind 

weakens to reduce the southward western boundary currents, and subsequently cold 

advection. In summer the net surface heat flux, however, is reduced and cannot contribute to 

the warming. The weakening of the southwesterly summer monsoon reduces southeastward 

Ekman transport. Southeastward cold advection is reduced to warm the surface. 
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Abstract 

The Japan Sea is connected to other seas by five narrow and shallow straits with a 

minimal depth of the order of 100 meters or less, resulting in limited water exchange 

thereby isolating the water and aquatic ecosystem. The modeling and observational studies 

on quantifying the dynamics in the Japan Sea are still undergoing (e.g., Hirose et al., 2007), 

whereas effects of submesoscale dynamics on the mean structure, eddies, and material 

dispersal in the Japan Sea have not been extensively investigated yet. In the present study, 

we conduct a detailed oceanic downscaling numerical experiment using ROMS in a double 

nested configuration at horizontal resolutions of 3 km (ROMS-L1) and 1 km (ROMS-L20, 

bounded by the assimilative JCOPE2 reanalysis (Miyazawa et al., 2009). 

The L1 and L2 models are compared to the observed data to show a good agreement with an 

appropriate parameter choice. Our models sufficiently reproduce the overall frontal structure 

and associated major currents in the Japan Sea consisting of the Liman Cold Current along 

the Russian coast and the Tsushima Warm Current along the Japanese coast. Surface 

normalized relative vorticity fields demonstrate that both the mesoscale and submesoscale 

eddies are apparently enhanced, as the model grid resolution is finer. In summer and fall, 

mesoscale eddies are evident in L1 and L2. In contrast in winter and spring, submesoscale 

eddies are significantly energized in the whole Japan Sea particularly in L2 due to the 

surface cooling that preconditions symmetric instability (e.g., Thomas et al., 2012). The 

enhancement of EKE appears around Tsushima strait and along the Korean Peninsula in L1, 

while EKE in L2 is extensively increased in the most part of the southern Japan Sea. On the 

other hand, SSH variance as a proxy of mesoscale variability is more realistically distributed 

in L2 than L1, suggesting a potential importance of influences of submesoscale eddies on 

the mesoscale dynamics. 
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Abstract 

Anomalous distribution of sea surface temperature (SST) has been observed off coasts of 

Zhejiang province, China in summer 2009 and 2012, respectively, where algal blooms are 

increasingly reported. Then, the rotated empirical orthogonal functions analysis has been 

employed to examine the 31 summertime SST fields. A distinct SST mode is identified in 

this upwelling area, and its principal components show a colder phase in 2009 and a warmer 

phase in 2012. At the same time, cruise data show colder and more saline bottom water in 

this upwelling area in summer 2009 relative to that in summer 2012, which implies a more 

nearshore Kuroshio branch current (NKBC) in summer 2009 and a more offshore NKBC in 

summer 2012. On the basis of regional ocean model system (ROMS), 20-year hindcast run 

has been successfully carried out. Model results faithfully reproduce the anomalous SST in 

summer 2009 and 2012. On the basis of the observational and modeled evidences, we 

propose that the anomalously cold or warm coastal upwelling is mainly attributed to the 

extremely shoreward or seaward shift of the NKBC. In other words, the more shoreward the 

NKBC shift, the colder the surface upwelling water is. In contrast, the more seaward the 

NKBC shift, the warmer the surface upwelling water is. Moreover, this paper shows a good 

example that the coastal environment may be profoundly influenced by the remote variation 

of Kuroshio east of Taiwan, which is highly correlated to the sea surface height east of 

Taiwan. 
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Abstract 

The contemporary coastal ocean is generally seen as a significant CO2 sink of ~0.2-0.4 

pg C/yr at the global scale. However, mechanistic understanding of the coastal ocean carbon 

cycle remains limited, leading to the unanswered question of why some coastal systems are 

sources while others are sinks of atmospheric CO2. In shaping the concept of the coastal 

ocean carbon study, we recently proposed a new framework, the Ocean-dominated Margin 

(OceMar), for mechanistically understanding the CO2 source/sink nature of an ocean 

margin (Dai et al., 2013, GRL). This framework highlights the importance of the boundary 

process between the open ocean and the ocean margin, and proposes a semi-analytical 

diagnostic approach by coupling the physical dynamics and biogeochemical processes to 

resolve the sea-air CO2 fluxes. OceMar is characterized by concurrent off-site inputs, 

typically from depth, of nutrients and dissolved inorganic carbon (DIC). The interplay 

between the externally sourced DIC and nutrients through internal metabolism controls to a 

large extent the CO2 fluxes. This presentation will use OceMar cases of South China Sea 

and Caribbean Sea as well as the coastal upwelling system off the Oregon-California to 

diagnose the CO2 fluxes.  
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Abstract 

The regional variation of the non-seasonal upper ocean (0-500m) heat content (THCA) in 

the East/Japan Sea (EJS) is examined using two temperature data sets. One is monthly mean 

temperature and salinity data set from 1976 to 2007 which was already researched in Na et 

al. [2012] and the other is the KODC (Korea Oceanographic Data Center) data set from 

1976 to 2011. In spite of the smallness of the basin south of the subpolar front of the EJS, 

this study contrasts the variability of THCA in the eastern part of the EJS (EAST) with 

THCA in the southwestern part of the EJS (WEST). Especially, a linear trend of THCA in 

the WEST shows negative sign opposite to that in the EAST. Decomposition of THCA into 

effects of heaving and warming in each temperature class based on typical water masses of 

the EJS clarifies that the major player of THCA variation is the deepening or shoaling of 

10℃ isotherm depth with a partial influence of the effect of warming. The result indicates 

that THCA is mainly affected by the thickness variation of the Nearshore Branch (NB) of 

the Tsushima Warm Current (TWC) in the EAST and the East Korean Warm Current 

(EKWC) in the WEST. We suggest that the strength of the Siberian High is responsible for 

the thickening and shoaling of the NB in the EAST, while the Western Pacific pattern 

influences the degree of the northward penetration of the EKWC by changing wind-stress 

curl field. 
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Abstract 

In this study, we investigate the impact of marginal sea such as Yellow Sea and East 

China Sea on the weather and climate variability in Korea. Ocean reanalysis data is taken 

for the analyzing and it is found that subsurface water temperature in both seas has strong 

relationship with sea surface temperature (SST) during winter season. For example, the SST 

becomes warmer with a warming of subsurface water. The larger SST which is influenced 

by subsurface water is associated with northerly wind in Yellow Sea and East China Sea. 

This results in the changes in the wind flow in western Pacific Ocean along with the change 

in the precipitation in East China and Korea peninsula. It indicates that the marginal SST 

can contribute on atmospheric variability. In addition, we further examine how the western 

Pacific Ocean is influential to the weather and climate in Korea via the marginal sea. The 

SST in Yellow Sea and East China Sea shows significant correlation value with the SST in 

western Pacific Ocean. The variability of precipitation in Korea is also highly correlated 

with the marginal sea and Kuroshio current. We also conducted the model experiment using 

the WRF model by prescribing the regional SST around the Yellow Sea and East China Sea, 

which is also discussed in the present study. 
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Abstract 

Based on the historical observed data and the modeling results, this paper investigated the 

seasonal variation of the Taiwan Warm Current Water (TWCW) using a cluster analysis 

method and examined the contributions of the Kuroshio onshore intrusion and the Taiwan 

Strait Warm Current (TSWC) to the TWCW volume on seasonal scales. As a result, most of 

the detailed phenomena associated with TWCW were revealed. The TWCW has obviously 

seasonal variation in its horizontal distribution, T-S characteristics and volume. And it 

consists of only the TWCSW from October to next March, but of both the TWCSW and the 

TWCDW from April to September. The TWCW is maximum (13746 km3) in winter and 

minimum (11397 km
3
) in autumn. Being strongest (1.67 Sv) in July and weakest (0.2 Sv) in 

winter, the contributions of the TSWC to the TWCW are greatest in summer but smallest in 

winter. The results show that the Kuroshio onshore intrusion northeast of Taiwan is 

strongest in winter and weakest in summer. Hence, its contributions to the TWCW are 

greatest in winter and smallest in summer. By comparison, the Kuroshio onshore intrusion 

makes greater contributions to the TWCSW than the TSWC in the most months of a year 

except in summer months, the subsurface water from Kuroshio dominate the bottom layer of 

the TWCW. The analyzed results show that the monsoon wind dominates the seasonality of 

the TWCW via Ekman dynamic, while the surface heat flux, the sea surface slope and the 

bottom topography are other factors and play a relative weaker role in the seasonality of the 

TWCW. 
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Abstract 

In October 2014, a subsurface anticyclonic eddy approaching Kuroshio front east of 

Taiwan was detected by in situ observations. The eddy is extra-large with radius of ~200 km 

above 600 m. The water in the eddy core is characterized as the North Pacific Subtropical 

Mode Water (NPSMW), and is saline and colder/warmer above/below 200 m than that in 

the surrounding areas. The eddy swirl velocity was directly observed by ship-mounted 

ADCP (Acoustic Doppler Current Profiler). The maximum swirl velocity (0.4 m s-1) 

appears at ~200 m which is comparable with the northward Kuroshio velocity east of 

Taiwan at the same depth. The eddy was likely generated from the Kuroshio recirculation 

region south of Japan, and then propagated southwestward along the Ryukyu Islands to the 

east of Taiwan. Effects of such subsurface eddy with large swirl velocity carrying NPSMW 

on the Kuroshio remain unclear. 
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