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This study investigated the temperature-salinity spatio-temporal variability around the Ulleung-do Island (UT)
by using CTD profiles obtained by the ARGO floats for the period of Oct., 2003 to Aug., 2005. The waterbody
in the upper 700 m around the Ul could be classified into five water masses, which is consistent to traditional
water characteristics in the East Sea. In the upper surface layer, the temperature and salinity in fall season
became even lower than those properties in the summer time. The East Sea Intermediate Water (ESIW) char-
acterized by the salinity minimum layer shows the range of potential temperature between 1 to 5 °C and salinity
lower than 34.06 psu. The ESIW lies approximately at 265 m depth with average thickness of 175 m. This
thickness of the ESIW continues to be relatively uniform regardless of spatio-temporal space. However, the
depth of the ESIW shows vertical variation influenced by the Ulleung warm eddy (UWE). Since the UWE lies
in the upper layer, the Upper Portion of the Japan Sea Proper Water (UPJSPW) is also affected to show the ver-
tical variation. The influence exterted by the UWE reached down to 700 m depth in terms of temperature. The
CTD profiles obtained with the high sampling rate by ARGO floats over two-year period provided with very
useful and detailed informations in investigating the spatio-temporal variability in the study area.
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Table 1. Inventory of ARGO floats and number of cycles.
ARGO WMO ID Period of Observation Cycles Deployed Point Last Observed Point
Long. (°E) Lat (°N) Long. (°E) Lat (°N)
2900298 2003.10.12-2005.07.24 88 130.308 37.497 130.715 35.686
2900299 2003.10.12-2005.08.07 83 130.320 37.880 131.060 37.402
2900300 2003.10.12-2005.08.07 87 130.221 38.114 132.314 38.106
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Plate 1. Satellite images from NOAA/AVHRR show the SST and other surface features such as meso-scale warm eddies during the ARGO
floats observation period. The observation stations by ARGO floats are indicated by the lines; gray line for 1D 2900298, dark gray line ID
2900299, and black line represent ID 2900300 respectively before/after two months at satellite observation time. The solid black circles on

the image indicate the observation stations at same time with satellite.
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Fig. 1. Observation stations in the East Sea
by the ARGO floats (WMO ID 2900298,
: : 2900299, 2900300). The first positions are
130 181 marked by a dark circle and the end posi-

tions are marked by a black circle.
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Fig. 2. (a) Vertical profiles of seasonally-averaged potential temperature and salinity. (b) 8-S diagram from ARGO floats. In averaging, the profiles
in spring (Mar.-May), in summer (June-Aug.), in fall (Sept.-Nov.), and in winter (Dec.-Feb.) were used. Solid lines represent potential temperature
and dotted lines represent salinity profiles respectively. Acronyms such as SWS (Suface Water in Summer), SWF (Surface Water in Fall), TWW
(Tsushima Warm Water), ESIW (East Sea Intermediate Water), and UESPW (Upper East Sea Proper Water) UPJSPW (Upper Portion of the

Japan Sea Proper Water) indicate water masses.
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Fig. 3. Vertical distributions of potential
temperature and salinity measured by
ARGO floats (WMO ID a: 2900298, b:
2900298 c: 2900300). Acronyms such
as NM (no-movement), BUE (Boundary
of Ulleung Warm Eddy), NPU (North-
ward Area of the Ulleung Warm Eddy),
SAU (Southward Area of the Ulleung
Warm Eddy), and SIPF (Southward Intru-
sion of the Polar Front) indicate the direc-
tional movements of the floats. Gray
shaded areas represent the salinity lower
than 34.06 psu over which the white and
the black lines indicate 26.9 and 27.3 6,
isopyncal lines, respectively.
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Fig. 4. Time series of potential temperature and salinity at the three depths (500, 600, 700 m) measured by the ARGO floats. Acronyms
such as NM (no-movement), BUE (Boundary of Ulleung Warm Eddy), NPU (Northward Area of the Ulleung Warm Eddy), SAU (Southward Area
of the Ulleung Warm Eddy), and SIPF (Southward Intrusion of the Polar Front) indicate the directional movements of floats.
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