KEEMFEWETE  78(2)  86-96, 2014 Bull. Jpn. Soc. Fish. Oceanogr.

2007 FHEDLAER-KEZICE T E2REKENDS LR

FAKER] S, PIMRA, BT S, BRI BRERAY EAMERS

Sudden Rise of Sea Surface Temperature in the
Goto Nada-Amakusa Nada in Early Spring 2007

Kenji MoriNAGA'* T, Norihisa NakaGawa?, Takeshi TANEDA®,
Taku Yosummura®, Kouji Tanaka* and Nobuo Takaar’

ORI BB DS USE TG 2 5 B2 I3 2 720102, 20004E 2 5 2007 4F F TILMNPEERIE B3 C O fiE i KR o 5 iy 72
BoF ) VTR ToN. B F Y 2L, UNPEERHY O 4T C MBI R KIROWE, MEEHITTELE T —
R L 2 KEFHC X 2005, MEREMCI 2 CTDEINC X VEB L. T=F ) ¥ 7 OFEE, 20074 ORI
KEABEATHBE2IRA . NLHEEOFINEIE S, RS EE oM HK L, M - RO 2200RK TS
DWFNIR DS 5 72 Z E DR ENT2. ORI X ) kG SN 72EKIE, F B & REiEo e il el 2 B L,
I HOEBIChDEH L. REORKD SR S 2B KIE 100mBEOREAZ YL, HIEHORIIBIC $ THE
L7z, —J5, AN ERIRREANOBKOMBIZMOFTHICHE L 5D 00, iEEMETOKIBAEIV/NE HERKROZE
WIAREE 252 & &R LT

In order to elucidate the effect of short-time variability of ocean condition on the fisheries catch, we executed intensive
monitoring of sea surface temperature in the coastal water of western Kyushu Island from 2000 to 2007. The monitor-
ing was conducted by the continuous SST recording at the four coastal stations, on-board SST measurement from a fer-
ry boat, and CTD observation by fisheries research vessels. The SST monitoring revealed the occurrence of a sudden
rise in SST in the monitored region in the early spring of 2007. With the aid of satellite infrared images, it is shown
that this warm water was derived from the northern edge of the Kuroshio and propagated to this region via two routes;
offshore and coastal. The warm water supplied by the offshore route formed an anti-cyclonic eddy in the central part of
the Goto and Amakusa Nada, which contributed to the continuous high temperature condition in the long term over one
month. The warm water with thickness of 100 m supplied from the coastal path reached far north to the north part of
Goto Nada. The monitoring data suggested that the propagation of warm water to western Kyushu occurred in the oth-
er monitoring season while the rise of SST would be obscure because of small temperature differences between the
coastal and offshore waters.

Key words: coastal water temperature, Kuroshio fluctuation, sudden rise of SST, west coast of Kyushu Island
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a) A map showing the water temperature measurement sites (stars), the course of a ferry boat “Kairyu”

(dotted line) and observation stations by R/V “Kuroshio” (section Ka). On the course of the ferry boat, A, C and
B show the southernmost observation point, the northernmost observation point and the border between the north-
ern and southern part of Goto-nada, respectively. Thin lines denote water depth. b) The names of the sea areas.

Thin lines denote water depth.
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Table 1. Details of water temperature measurement station deployments.

Measurement stations Latitude Longitude Measuring Perid Depth of Sensor Equipments
(N) (E) (min) (m)
Tomie, Fukue Is. Nagasaki Pref. 32°36.3' 128°48.5' 10 10 AT-32K: JFE Advantech
Co., LTD.
Cape Nomo, Nagasaki Pen. 32°34.1' 129°44.1" 30 5 UTBI-001: Onset
Nagasaki Pref. Computer Corp.
Ooe, Amakusa-shimo Is. 32°16.2' 129°58.5' 10 10 ZWT-1000-PA: Zeni
Kumamoto Pref. Lite Buoy Co., LTD.
Shimo-Koshiki Is. Kagoshima Pref. 31°44.5' 129°45.5' 10 10 AT-32K: JFE Advantech

Co., LTD.
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Figure 2.

Time series of sea surface temperature measured at four stations, a) Shimo-Koshiki Is., b) Amakusa-

shimo Is., ¢) Fukue Is. and d) Cape Nomo from 1999 to 2007. Thick or thin lines show 25-h running mean and
7-yr average water temperature calculated at each 0.1°C in mean solar celestial longitude, respectively.
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Figure 3. a) Time series of 25-h running mean of sea surface temperature measured at four stations from 22 Decem-
ber 2006 to 28 June 2007. b) 7-year average sea surface temperature calculated at each 0.1°C in mean solar celes-

tial longitude.
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Figure 4. Infrared imagery obtained by NOAA satellite on a) 21 February, b) 13 March, ¢) 22 March and d) 28
March 2007. Roman numerals in a) denote the positions of the Kuroshio frontal waves. Open circles in b) show
the observation stations by R/V “Kuroshio.” Black color shows the clouded area.
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Figure 5. Vertical distributions of water temperature measured
by R/V “Kuroshio” in section Ka (see Fig. 1a) from 9 to 10
March 2007.

3300 (B)
32730
3200 =

30 - 20.0~ ~
330097

31°00"

Latitude (N)

30°30"
30°00"

w30
(

29°00'-| T

0, . c \ g i -
// =N c ~ " —= 2o S
28730 — Ll =/ . = 2 - —(A)
11March  21March  31March 10 April 20 April 30 April
Date in 2007

Figure 6. Time series of water temperature distributions mea-
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coast of Kyushu Island from 4 March to 1 May 2007. Char-
acters on the right edge denote the positions on course (see
Fig. la).
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Figure 7. The same as in Fig. 6, except for the observation area.
Characters on the right edge denote the positions on course
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Figure 8. Horizontal distributions of water temperature at 10 m
deep measured by R/V “Tsuru-maru” from 11 to 12 April 2007.

% 33°0'N Tid4 H 11-12 HIZERFAKIRAT18.5°CE R L 722
EMD, T2 TIRISSCUEDEKICERT A, 7,
10 m & TOKIRD K534 % Fig. 8 128§ . FLE T
1332°40'N LLE @ 129°30'E LLTE % B &, 18.5°C DL L oo K i
AT RIS LTB Y, WILEMETIR L YIRS
oTWh.

KA Fig. 8 11278 L 72 Stns. 0-S B & ¥ Stns. A-F TO K
ISR 734 X % Fig. 9a, bR . KP4 & AR 18.5°C
SEAMICER TS L, Sts. 0-STIE, L HMD S, ST
50miEICEL TV D UAME, 2030 miETH S (Fig. 9a).
—7, Stns. A-F TIIHM D Stns. E,FIZBVWTARL &
TSmPIBICEL TWA I ENGh5. LaLkDEWMD
Stn. A B L O IEER O Stn. C TILHETHAHL O A IZFD S
7z (Fig. 9b).

a)

|

18.00

SRS //3‘/
100 I

0 25 50
b) Relative distance (km)
A B C D E F
1 1
0 —I__// \I—— \ \I’SJ'O
- \ 18.60_|
~ 50
g 18.60
<
73
[a)
100
150 - ; ;

75

25 . )
Relative distance (km)

Figure 9. Vertical distributions of water temperature on two
sections a) between Stn. A and F and b) Stn. O and S (see
Fig. 7). Contour interval is 0.1°C.
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Figure 10. Deviation between 25-h running mean and 7-yr average of sea surface temperature at four stations, a)
Shimo-Koshiki Is., b) Amakusa-shimo Is., ¢) Fukue Is. and d) Cape Nomo from 1999 to 2007.
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Figure 11. Schematic representations of the warm water
distribution in early spring 2007.
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