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Oceanographical Study in the Southwest Areas of Japan during 1980’s

Kazuhisa Tamal, Hisao SakamoTo, Norihisa NAKAGAWA
Koichi MmMoTo and Masako MomoTA

This paper was extraceted and rearranged from the papers mainly published on academic journals and
organs of research papers from 1980 to 1990.

The contents of this paper are based on oceanophysics and chemistry and descried inclusive of th re-
sults of fisheries research institutes and prefectural fisheries experiment stations. The main results are
as follows.

1) The specification of the appearance region of the cold water mass formed in the northern marginal
part of the Kuroshio accompanied by the separation and approach of the Kuroshio with respect to
the shore.

2) The patterning of the trend of the Kuroshio branch stream or warm water derived from the
Kuroshio to a coastal region at every sea areas of each place.

3) The formation of the mean image of the water temperature distribution or flow in Tosa Bay.

4) The above mentioned results are put to practical use as data for estimating the fluctuations in the
separtaion and approach of the Kuroshio with respect to the shore or the meandering of the
Kuroshio, the affecting situation of a warm water to a coastal region accompanied thereby and the
short-term change of coastal sea conditions.

5) In order to grasp the short-term fluctuations in the sea conditions of south and west open sea and
to enhance the estimation accuracy of sea conditions such as the meandering of the Kuroshio or
the fluctuations in coastal sea conditions, it is of urgent necessity to keep and fill up investigation
and study at the present time asked for social correspondence on a international scale.
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Fig.1. Schematic representation of the Kuroshio flow, the Kuroshio branches penetrating into each channels and

the distribution of some water mass (FuypMoTO 1985b).

Inland Sea water: Discharge from the Seto Inland Sea

W: Western flow type C: Central flow type E: Eastern flow type of Bungo Channel

Cold waters locating along the northern edge of the Kuroshio denote appearance of cold waters higher

than 13°C, between 11~13°C and lower than 11°C at 200 m depth respectively.
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Table 1. The locations of the Kuroshio axis off each Capes and the rank in regard to be partial to north
or south of its axis (Kawal 1972)

Bue south of Lat. 34° 367 34° 007 337 30’ 330 00 320 10’ 31°20”
Onaezaki Dist. o} 36 66 96 14686 196
- Class MI S NS S0 MQ EQ
(15.0°¢C) Rate 10 20 40 30 50 50
valley
Due south of Lat. 34° 16’ 33° 20" 33°00 32° 207 31° 40
Daiosaki Dist. 0 56 76 116 1586
R Class SI NS SO MO EQ
(15.1°¢C) Rate 30 10 30 50 50
valley
Due south of ! Lat, 33° 26" 33° 00  32° 307 32° 00’
Sionomisaki { Dist. 0 . 26 56 86
. Class NS S0 MQ EQ
(16.0°C) Rate 70 30 S0 50
valley
Due south of Lat. 33° 157 327507 32° 30’ 32° 1C
Murctonisaki Dist. 0 25 45 65
. Class NS S0 MO EO
(16.5°¢C) Rate 40 40 15 5
Due south of Lat, | 32° 437 32° 207 32° 00'31° 40’
Asizurimisaki | Dist. o .23 43 63
. Class | NS SQ MQ EO
(16.5°C) Rate 40 40 15 5
1207 Direction | Long. 131° 217 131° 51 1320 11 132° 31
of Toimisaki Dist. Q 30 50 7
. Class NS SO MO EO
(18.5°C) Rate 40 40 15 5

@ ( ) infirst column is a practical value of the isotherm at 200 m depth indicative of the Kuroshio axis.

@ Words of second column mean next abbreviations; Lat.=Latitude, Long.=Longtude, Dist.=
Distance (nautical mile), Class=Classification, Rate =Rate of Appearance (%) and the left of 0 point
shows each shorelines.

(@ The symbolic representaions denote the following: SI..Slightly Inshore, ML.Moderately Inshore,
NS...Near Shore, SO..Slightly Offshore, MO..Moderately Offshore, EO..Extremely Offshore.

@ “Valley” below Rate line of second colomn meas the bottom of the frequency ditribution that the
Kuroshio axis appeared at each cape.
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Schematic representation of the Kuroshio branches penetrating into Tosa Bay and offshore region of Kii
Strait (after YAMASHIGE 1979 and ToNoGAYA 1981).
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Fig. 4. Schematic representation of five typical flow types in Tosa Bay and their appearance rate (%).
(A & B) Counterclockwise flow type
(C& Ck) Diffluence flow type
(D) Clockwise flow type
(RN) Onshore flow type
(RS) Offshore flow type
(Note) Blank arrows in the upper middle figure indicate the appearance of the Kuroshio branch. In this
case, flow type is especially renamed as Ck type in this study.
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<= Fig.5. Schematic representation of the Kuroshio branches penetrating into the Kii Channel (after TONOGAYA
1981) Left-side means during non-meander of the Kuroshio. Right-side means during the Kuroshio
meander.
Each type mean the fluctuation of the Kuroshio axis southwest of Japan.
1) During non-meander of the Kuroshio (Upper)

Number in { ) means a rate that the Kuroshio branches appeared by each type.

A type shows a case that the Kuroshio axis is paralled to the shore.
B type shows a case that the Kuroshio axis is cross the Murotomisaki, but off the Asizurimisaki and the
Shionomisaki.
C type shows a case that the Kuroshio axis is off 3 Capes.
D type shows a case that the Kuroshio axis is cross the Ashizurimisaki and the Shionomisaki, but off the
Murotomisaki.
2) During the Kuroshio meander (Lower)
UE type is a case that a cold water mass is situated at easter that 136° E, south of the Kumanonada.
VE type is a case that a cold water mass is situated at easter that 136° E, south of the Enshunada.
UW type is a case that a cold water mass is situated at wester than 136° E, south of the Kii Channel.
VW type is a case that a cold water mass is situated at wester than 136° E, south of the Shionomisaki.
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Fig. 6. Schematic representation of the nutrients transports in the Kuroshio area.
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