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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—II

——For Periods with Large Meander of the Kuroshio——

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

Abstract

Surface currents measured with GEK for periods with large meander of the Kuroshio from
April 1960 to August 1975 and from August 1975 to April 1980 were analysed statistically,
focusing on the Kumano-nada and the Enshu-nada Seas. Mean current patterns were obtained
for six different types of the Kuroshio paths. From the analyses, the following are suggested:

(1) The surface current pattern in the Kumano-nada and the Enshu-nada Seas are mainly
influenced by fluctuations 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, namely:

(@ Strong eastward flows appear in the coast of the Enshu-nada Sea during all ‘““As’ type paths.
@ Strong northward flows appear in the coast of the Kumano-nada Sea during the “As-I’ type
path.

® A cyclonic circulation appears clearly in the Kumano-nada and the Enshu-nada Seas during
the “A-III” type path. During this type path, weak south-westward flows and weak west-
ward flows appear in the coast of the Kumano-nada Sea and the Enshu-nada Sea respectively.
@ Weak south-westward flows appear in the Kumano-nada Sea except for ““As-I’’ type paths,
but in the Enshu-nada Sea irregular flows appear.

(2) The frequency of the Kuroshio path types have seasonal variations. In winter and
'spring the “As’ types appear and in autumn the “A-III”’ type appears more frequently.

(8) The surface current pattern in each of the six types does not have significant relations
with monsoon.

(4) Mean surface current patterns measured with GEK during the ‘“‘A-III”’ type path
corresponds to those of instantaneous sea surface temperature pattern measured by NOAA-7
with infrared AVHRR.
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Fig. 1. The eight types of Kuroshio paths during periods with large meanders.
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Table 1. Frequency (%) of appearance for the six types of Kuroshio paths during periods
with large meanders (April, 1960 - August, 1962; August, 1975 - April, 1980).
As]T AsT AsTl Al Al AW Total
April, 1960 - August, 1962 3( 5) 4D 3( 5) 1(2) 29(52) 16(29) 56(100)
Ausust, 1975~ April, 1980 22(20) 26(23) 31(28) 6(5) 21(19) 5( 5) 111(100)
whole period 25(15) 30(18) 34(20) 7(4) 50(30) 21(13) 167(100)
Table 2(a). Seasonal frequency (%) of appearance for the six types of Kuroshio paths
during periods with large meanders (M1: April, 1960 ~ August, 1962).
Season \, Type As] AsT AsTl Al ATl AN Total
spring [Mar.-May] 2(11) 1( 6) 2(11) 1(6) 6(33) 6(33) 18(100)
summer [Jun.-Aug.] 1(D 1(7D 1(7D 0(0) 8(53) 4(26) 15(100)
autumn [Sep.-Nov.] 0( 0) 0( 0) 0( 0) 0(0) 6(67) 4(33) 12(100)
winter [Dec.-Feb.] oC O 2(18) 0( 0) 0(0) 7(64) 2(18) 11(100)
all season 3(5) 40D 3( 5) 1(2) 29(52) 16(29) 56(100)
Table 2(b). Seasonal frequency (%) of appearance for the six types of Kuroshio paths
during periods with large meanders (M2: August, 1975 - April, 1980).
Season \. Type AsI AsT AsTI Al Al AV Total
spring [Mar.-May] 7(27) 7027 6(23) 31D 2( 8) 1(4) 26(100)
summer [Jun.~Aug.] 4(16) 7(28) 6(24) 2( 8) 5(20) 1(4) 25(100)
autumn [Sep.-Nov.] 4(13) 5 (17) 8(27) 1( 3) 10(33) 2(7) 30(100)
winter [Dec.-Feb.] 7(23) T 7(23) 11(37) 0( 0) 4 (14) 1(8) 30(100)
all season 22(20) 26(23) 31(28) - 6( 5) 1(19) 5(5) 111(100)
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Fig. 2. Time series of the types of Kuroshio paths during periods with large meanders
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Fig. 6. Vector means of the surface current velocities measured with GEK for
the six types of Kuroshio paths during the same periods as in Table 1.

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

Surface current pattern

Type the Kumano-nada Sea the Enshu-nada Sea
As] strong north-eastward flows strong eastward flows
(with off-shore anticyclonic circulation)

Asl weak south-westward flows eastward flows
AsTl weak south-westward flows weak irregular flows

(with off-shore cyclonic circulation) (with off-shore cyclonic circulation)
ATl irregular flows irregular flows
ATl weak south-westward flows weak westward flows

(with off-shore cyclonic circulation) (with off-shore cyclonic circulation)
AV weak south-westward flows weak irregular flows

(with near-shore eastward flows)
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Fig. 7. Number of observations, stability and vector means of the surface current
velocities measured with GEK for the AIl type path during the same periods

as in Table 1 (a): June-September; (b):

October-March).
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