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Ocean conditions around southeast off Japan estimated by
the Argo data with optimum inter polation method
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Argo floats measure temperature and salinity profiles above about 2000m depth every ten days. They have become
able to observe short-term variations of temperature and salinity in the upper and middle ocean, which have been esti-
mated only with numerical modelsin the past. Thisis very important for understanding of mechanisms of variations in
the upper/middle layers in the ocean. For mapping of ocean situations based on measurements with the Argo floats, we
developed a objective analysis method using optimum interpolation (OI). The region of the analyses is southeast off
Japan in the pacific, where alot of Argo floats are deployed and operated by JAMSTEC/FORSGC, and monthly mean
distributions of temperature and salinity are estimated in 2001.
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The hydrographic data used for the objective analyses are profiles measured by the Argo floats and ones with both tem-
perature and salinity from a database of the Global Telecommunication System (GTS). The analyses are good through the
result of comparison of the estimated temperature anomalies at 10m with sea surface temperature (SST) anomalies by
Reynolds SST including satellite data. This result indicates that it is enough to analyze phenomenain the ocean.

We examined the features of the North Pacific Subtropical Mode Water (NPSTMW) in 2001 summer from the esti-
mated ocean situations. Depth of the 25.3sigma_theta isopycna surface, which corresponds to climatological core of
the NPSTMW, becomes much deeper than that of the climatology around the region of the NPSTMW only. And the
NPSTMW in the 2001 summer is fairly warmer and relatively fresher than that of the climatology; this means that the
density of the core is decreased. Therefore, the large shift of the isopycnal surface depth (25.3sigma._theta) from the

core of the NPSTMW to the bottom of it is caused.
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Fig. 1 The horizontal distributions of the stations that have temperature and salinity data. (a) Observations by the Argo floats of JAM-

STEC/FORSGC during 2000 April to March 2002. (b) Observations by the Japan shipsin 1970 (selected from the raw data of

HydroBase).
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Fig. 2 Maps of observed data distributions from (a) ARGO and GTS
and (b) GTS only.
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Fig.3 Temperature field in July 2001 at 10m with Optimal Interpolation method. Temperature field (a) and its anomaly
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(e) in July 2001 by the NCEP RSST and its anomaly (f).
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Fig. 5 The horizontal distributions of the water properties estimated by the optimum interpolation on 25.3 isopycnal surface in
2001 August southeast off Japan. (@) Depth of the isopycnal surface, and (b) its anomaly from the local climatology
(WOA98), (c) potential temperature and (d) its anomaly, and (e) salinity and (f) its anomaly, respectively. The contours
indicate the distribution of the layer thickness of 16-19°C water (unit ism).
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Fig.6 Vertical structures of (a) potential temperature and (b)
sdinity, and (c) T-S diagram in the region of 28-30°N and
146-149°E. The red circles indicate the observations by
Argo floats in 2001 August, and the black dots indicate the
historical datain HydroBase.



