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Unique hydrographic structure of intermediate water offshore the Enshu
-nada in the Kuroshio region south of Japan

Koseit KOMATSU" and Kiyoshi KAWASAKI*

Abstract Hydrographic structure was observed with focus on the intermediate water
(density range of 26.6 —27.5 0 ) along subtracks of the satellite TOPEX/POSEIDON
across the Kuroshio south of Japan in late summer in 1999 and 2001. In the coastal region
northern side of the Kuroshio current-axis in the Enshu-nada where supply of nutrient
from deeper layers is relatively rich, the hydrographic structure was remarkably differ-
ent from one observed in the neighboring region. The structure might be attributed to
stronger effects of vertical diffusion or vertical mixing in this region, where isopycnal
profiles of salinity were lower in the upper layer (<25.9 0 ») and higher in the intermediate
layer (>25.9 0 ¢), compared with profiles obtained in the neighboring region. This unique
structure occurred in both cruises, although the Kuroshio took a straight pattern during
the cruise in 1999 and meandered during the cruise in 2001. These results indicated the
possibility of the structure to exist almost steadily due to some effects of topography.
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Fig. 1. Location map of the stations along TOPEX/POSEIDON subtracks in late summer in 1999 and 2001. The
stations in 1999 are marked by triangles and the stations in 2001 are marked by crosses. The numbers of the ob-
servation lines in 1999 and 2001 are denoted by Gothic numerals and Italic ones with under-bar, respectively. The
left map shows the Kuroshio current-axes during the observation periods referred from Quick Bulletin of Ocean

Conditions (Japan Coast Guard, 1999,2001).
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Fig. 2. Vertical cross-sections of (a) potential tem-
perature(°C), (b) salinity (psu), (c) potential density
(kg/m), (d) geostrophic current (m/s), and (e) AOU
(mL/L) observed along the section line 3 off Enshu-
nada in late summer in 1999. Geostrophic currents
are calculated using a pair of CTD stations relative
to 1,500 db.
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Fig. 3. Same as in Fig. 2 but for the line 1 off Kii Pen-
insula in late summer in 2001
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Fig. 4. Same as in Fig. 2 but for the line 2 off Enshu
-nada in late summer in 2001
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Fig. 5. Same as in Fig. 2 but for the line 3 off Boso
Peninsula in late summer in 2001
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(a) Salinity (psu) 1999 Line-3, Enshu-nada
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Fig. 6. Isopycnal cross-sections of (a) salinity (psu) and (b) AOU (mL/L) observed along the line 2 off Enshu-nada
in 1999. Figures (c) and (d) are same as in figures (a) and (b) but for the line 1 off Boso Peninsula in 1999. Figures
(e) and (f) are isopycnal profiles of salinity and AOU along the line 2, where black solid lines, gray solid lines, and
black broken lines denote profiles obtained in the southern region (30~31°N), profiles in the Kuroshio region
(31~32°20'N), and profiles in the coastal region (32°20'~34°30'N), respectively.
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(c) Salinity (psu) 1999 Line-1 off Boso
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Fig. 6. (continued)
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(a) Salinity (psu) 2001 Line-1, off Kii
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Fig. 7. Isopycnal cross- sections of (a) salinity (psu) and (b) AOU (mL/L) observed along the line 1 off Kii Penin-
sula in 2001. Figures (c) and (d) are isopycnal profiles of salinity and AOU along the same line, respectively, where
broken lines denote the profiles obtained at the two stations closest to the coast.
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(c) Salinity (psu) 2001 Line-1, off Kii
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Fig. 7. (continued)
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(a) Salinity (psu) 2001 Line-2, Enshu-nada
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Fig. 8. Same as in Fig. 7 but for the line 2 off Enshu-nada. In figures (c) and (d), black solid, gray solid, and black
broken lines denote profiles obtained in the southern region (30~31°N), profiles in the Kuroshio region

(3

1~32°40'N), and profiles in the coastal region (32°40'~34°30'N), respectively.
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(c) Salinity (psu) 2001 Line-2, Enshu-nada

| e 1 1 | T
i R
: ST 2
: ,g:' 2
! X . ' L7
50 | . Kuroshio region | ' 1
T31-00 — 32-40N o
= | ’ : : | 2 :
£ S ; \ we 1
= Southern region - 1%-" ~— Coastal region
= ] 30-00 — 31-00N § ol o 372-40 — 34-30N
B 065 freeeeeeeeeeeeeeees s Sttt e e fmeemmn e fmeemmine]
3 : : : Z
E | | 5 |
- ' L B '
= . ‘ / : .
3 A :
£ { Py 7 .
- : ‘ Y : : !
D70 frommmre A T S R el e REEEEEEEELEEEEEREE
275 5 -
340 341 342 343 344 345 346 347
Salinity (psu)
(d) AOU (mL/L) 2001 Line-2, Enshu-nada
255
- Coastal regilon
X P 32-40 — 34-30N
V) SE— N N
Kuroshio region
31-00 — 32-40N 7
265  frommreommeommeoooeoooed e il TR Promee e ARSI s

Potential density (kg/m?

270 [ T T e

Southern fegion
30-00 — 31-00N

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

275
1.0 20 30 40 50 6.0

. . AOU(mL/L)
Fig. 8. (continued)



S N UREOE N EE D SR O v E KIS

(a) Salinity (psu) 2001 Line-3, off Boso
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Fig. 9. Same as in Fig.7 but for the line 3 off Boso Peninsula. In figures (c) and (d), solid and broken lines denote
the profiles obtained in the southern region (30~32°N) and profiles in the northern region (32~35°N), respec-

tively.
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Fig. 9. (continued)
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(a) Mean profiles of Salinity
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Fig. 10. Isopycnal profiles of (a) salinity and (b) AOU observed in 2001, which are calculated by ensemble mean on

isopycnal surfaces for each cluster of profiles
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Fig. 11. Distributions of (a) salinity, (b) AOU, and (c) nitrate on the isopycnal surfaces of 25.6 g» and 27.2 gs. Val-
ues are deviations from averages on the isopycnal surface in the region. The averages are 34.66 psu on 25.6 gs sur-

face and 34.30 psu on 27.2 gy for salinity, 1.23 mL/L on 25.6 0v and 5.53 mL/L on 27.2 0y for AOU, and 8.82 xmol
/L on 25.6 s and 39.23 pmol/L on 27.2 gs for nitrate.
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(c) Nitrate (mmol/L)
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Fig. 11. (continued)
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