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Warm Water Intrusion in the Southern
Area of Kumano-nada

Junichi TAKEUCHI**

Abstract

Continuos observation of sea surface temperature by self-recording thermometers has been
carried out in the southern coast of Kumano-nada from December to June for each year since
1972. These data from 1972 to 1980 and February 1986 are analyzed in this paper.

The fluctuations of surface temperature in-this area are very changeable from year to

year.
Kuroshio.

It is remarkably influenced by the typical large-meander and non-meander paths of the

- For short-period fluctuations, two typical patterns of temperature ascent are observed in

these data.
of the Kii Peninsula.
coastal area and propagates along the coast.

and southward along the coast.
temperature jump or satellite infrared images.

The first is the periodic temperature variation that occurs regiomally at the tip
The second is the temperature ascent which abruptly occurs in the
These are caused by a warm water tongue,
the intrusion of warm water derived from northern edge of the Kuroshio.
tongue into the Kumano-nada forms sharp temperature front.

The warm water
The front moves northward

These movements of the front can be traced by records of
The processes of the warm water intrusion are

clarified from the investigations of several events occurred when the Kuroshio flows nearshore

the Kii Peninsula.
which lies at the north side of the front.
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Fig. 1. Bottom topography and locations of set
net stationg in the southern area of Kumano-

nada.
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Table 1. List of observed data numbers in days and sea depth at set net stations in the
southern area of Kumano-nada.
Set net stations ARII ATAWA  UKUI TAIJI URAGAMI SHIMO- KASHINO
and sea depth TAWARA

Periods (m) 35m 40m 50m 50m 33m 34m 40m
"72, Dec. ~’73, Jun. — — 149 139 — 48 121
*73, Dec. ~’74, May - e 133 87 — 120 80
74, Dec. ~’75, Jun. 66 — 161* 155 — 43 118
’75, Dec. ~’76, Jun. — 96 78** — 106 — 124
’76, Dec. ~’77, Jun. — 53 199%* 128 — 43 152
77, Dec. ~’78, May — 146 143** 145 — 140 148
78, Dec. ~’79, Jun. — 182 154%* 145 — 144 161
79, Dec. ~’80, Jun. — 183 1927 145 — 134 164

* measured by Aanderaa RCM-4 from Feb. 9, '75

**  measured by Aanderaa RCM-4
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Fig. 2. Variations of the daily mean water
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temperature 20 m below the sea surface at the
set net stations. a: Dec.~June, 1972-1989, b-
d: non-meander, e-i: tipical large-meander.
Symbol w and s denote the warm eddy and S
type large-meander respectively.
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Fig. 3. A typical example of periodic temperature variation at the tip of the Kii
Peninsula definitly (The No. 1 type fluctuation), from 11 to 25 December 1973.
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Fig. 4. a: A typical example of spread of the temperature ascent along the coast which abruptly
occurred at the four set net stations (The No. 2 type fluctuation), from 6 to 17 February
1974. Observation depth is 20 m below the sea surface.

b: Surface temperature and surface current measured with GEK (Left) and water temperature
at 50 m depth (Right). The observations carried out during the period from 12 to 19
February 1974 by Mie, Wakayama, Aichi Prefectural Fisheries Experimental Stations and
Hydrographic Office.

¢: Vertical temperature structures of along (A) and cross section (B) of the warm water
intrusion. The observations carried out during the period from 12 to 15 February 1974.
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Fig. 5. Variations of water temperature 20m below the sea surface at the
three set net stations, from 17 December 1974 to 17 January 1975.
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Fig. 7.
three stations (top), the daily catchs of yellow-tail at the four set net stations (middle,
UK: Ukui, TJ: Taiji, TW: Shimotawara, KA: Kashino) from 1 to 28 February and
the sea surface temperature in 13, 17 and 20 February at top figure’s arrows a, b and ¢
respectively (bottom).

Relation among variations of water temperature 10m below the sea surface at the
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Fig. 8. The abrupt ascent of temperature and current with warm eddies.
a: Stick diagrams of wind velocity at the Shionomisaki.
b: Daily mean temperature 20 m below the sea surface at five set net stations.
c: Current velocity and direction of 20 m depth at the UKUT set net station.
d: Daily catches of yellow-tail at four set net stations (UK: Ukui, TJ: Taiji, TW: Shimo-
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presents lack of catching work respectively.
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Fig. 9. a:
March (bottom) reported by Japan Fisheries Information Service Center...Shadow areas
indicate the warm water intrusion.

b: Temperature distributions at 200 m depth, during 11 February to 6 March (top) and 3 to

15 March (bottom), reported by Hydrographic Office.
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