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Surface Current Patterns in the Kumano-nada and the Enshu-nada Seas
for Different Types of the Kuroshio Paths Based on GEK Data—I

——For Periods without Large Meander of the Kuroshio——

Masato KOBAYASHI**, Takashige SUGIMOTO** and Toshiyuki HIRANO**

Abstract

Surface currents measured with GEK for periods without large meander of the Kuroshio
from December 1965 to July 1975 were analyzed statistically, laying a focus on the Kumano-
nada and the Enshu-nada Seas. Mean current patterns were obtained for different six types
of the Kuroshio paths. Daily mean sea levels at the several tidal stations crossing the Kuro-
shio path at the Izu-Ogasawara Ridge were analyzed supplementarily to investigate fluctuations
of the Kuroshio path within shorter than one month. From the analyses, followings were
suggested.

(1) The surface current pattern in the Kumano-nada and the Enshu-nada Seas was mainly

influenced by fluctuation of the Kuroshio path in the time-scale of a half-month to a few
months, having a different pattern for every type of the six Kuroshio paths.
@ Surface current conditions in the Kumano-nada Sea were easily influenced by fluctuations
of the Kuroshio paths in comparison with those in the Enshu-nada Sea. ® Cyclonic circu-
lations in the Kumano-nada and the Enshu-nada Seas were not so strong as those of large
meander-path period of the Kuroshio. @ A weak anticyclonic circulation appeared in the
Kumano-nada Sea during the N IITb type path. @ During the C type path, offshore surface
currents came to be predominant.

(2) The frequency of the Kuroshio path types had seasonal variation. In winter the C
and the N I types appeared more frequently and the N I1la, the N IIIb and the B types
appeared less frequently than in other seasons.

(3) The surface current pattern in each of six types did not have significant relations
with monsoon.

(4) Mean surface current patterns measured with GEK during the N IIla and the N IIIb

types corresponded to those of instantaneous sea surface temperature pattern measured by
NOAA-6 with infrared AVHRR.
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Six types of the Kuroshio paths and their frequency for the period without

large meander of the Kuroshio (Dec. 1965-Jul. 1975).
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Table 1. Seasonal frequency (%) of appearance for six types of the Kuroshio paths.

Type
\ NI N II N Iila N IIIb B C Total
Season
spring
[Mar.-May] 8(13) 14(23) 7(11) 4( 7D 5( 8) 23(38) 61(100)
summer
[Jun.-Aug.] 16(28) 13(22) 6(10) 7(12) 10(17) 6(10) 58( 99)
autumn
[Sep.-Nov.] 19(35) 13(24) 5(9) 47 5(9) 8(15) 54( 99)
winter
[Dec.-Feb.] 20(34) 9(16) 3( 5) 1( 2) 2( 3) 23(40) 58(100)
all season 63(27) 49(21) 21( 9) 16(7) 22(10) 60(26) 231(100)
Type
NI ¢ covmme @ comem . - —— .o
NIl «  ams assoe vm . .- . -
Nllla - e + e = - P -
NIib - - ..
B - - . -
C omee o —_— el .en L. -
| i | I 1 I ] B! I I
Year '66 '68 '70 ‘72 ‘74

Fig. 2. Time series of the type of the Kuroshio path.
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Table 2. Frequency (%) of former and next type for six types of the Kuroshio paths;

Next type
NI N II N Iifa N IIIb B C
Former type
NI 32(14) 19( 8) 6( 3) 1€ 0) 1€ 0) 4( 2)
NI 18( ®) 17C7) 4(2) 5( 2) 3CD 1C0)
N Illa 2D 7( 3) 8( 3) 3(D 0 0) 1C 0)
N IITb : 2( D 1€ 0) 0 0) 6( 3) 3(1) 4( 2)
B 2( D 2( 1) 0( 0) 1( 0) 9( 4) 8( 3)
C 7( 3) 2( 1) 3( D 0 0) 6( 3) 42(18)
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Fig. 3. Variations of daily mean sea levels at
Oshima, Miyake-jima and Hachijo-jima in 1974.
Bars indicate the type of the Kuroshio path.
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Fig. 7. Vector means of the surface current velocity measured with GEK for six
types of the Kuroshio paths for the same period as in Fig. 1.

Table 3. Surface current patterns in the Kumano-nada and the Enshu-nada Seas
for six types of the Kuroshio paths.

Surface current

pattern

Type the Kumano-nada Sea the Enshu-nada Sea

NI weak irregular flows weak cyclonic circulation

N II weak south-westward flows weak cyclonic circulation

NIlla weak north-eastward flows eastward flows (with near-shore westward flows)
NIIIb weak anticyclonic circulation weak cyclonic circulation

B weak irregular flows weak irregular flows

C weak south or south-eastward flows weak south-eastward flows
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Fig. 8. Number of observations, stability and vector mean of the surface current velocity
measured with GEK for the N1 type path for the same period as in Fig. 1.
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Fig. 9. Vector mean of the surface current velocity measured with GEK for the N IIIb

type path for the same period as in

Fig. 1. A dotted line and broken lines indicate

different brightnesses shown in the image of infrared AVHRR measured by NOAA-6,

and correspond to thermal fronts.
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