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Fig. 1. Location of A-line stations (dots) with bot-
tom topography (contours; m). The crosses denote
stations A4 and A5 which were observed almost
daily in April 2007.
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Table 1.

Standard deviation for the temporal variation of temperature (°C) and salinity at each depth

/isopycnal surface at the station A4. The range indicates the confidence interval of 95%. In case of the calcu-
lation of daily standard deviation, the monthly trend is ignored by A-line observations (Mar., Apr., May)

Annual (Nov. 2006 - Oct. 2007) Daily (Apr. 2007) Daily / Annual
Depth Temperature Salinity Temperature Salinity Temperature Salinity
Surface(10m)  3.08 < 4.66 < 6.28 021<0.32<043 0.68<088<09 0.09<0.11<0.12 11~31% 21~59%
26.6 og 0.7<1.05<1.42 0.07<0.11<0.15 0.68<0.88<09 0.09<0.11<0.12 48~138% 58~ 166%
26.8 o6 0.31 <0.47 < 0.63 0.03<0.05<0.07 021<027<0.29 0.02<0.03<0.03 33~94% 32~92%
27 o9 0.15<0.23<0.31 0.02<0.03<0.03 031<04<04 004<0.05<0.05 101~292% 106~305%
27.2 o6 0.16<0.24<0.32 0.02 < 0.03 < 0.04 0.15<02<021 0.02<0.02<0.03 47~135% 47~136%
Table 2. Same as Table. 1 but at the station AS5.
Annual (Nov. 2006 - Oct. 2007) Daily (Apr. 2007) Daily / Annual
Depth Temperature Salinity Temperature Salinity Temperature Salinity
Surface(10m) 2.5<3.78<5.09 0.23<0.34 < 0.46 1.02<1.34< 149 0.14<0.19<0.21 20~60% 30~91%
26.6 oo 0.96 < 1.46 < 1.96 0.11<0.17<0.22  0.64<0.84<094 0.06< 0.08 <0.09 33~97% 28~83%
26.8 os 0.26 < 0.39<0.53 0.03<0.04<0.05 0.15<0.19<0.22 0.01 <0.02<0.02 28~82% 27~80%
27 og 0.26 < 0.39 < 0.52 0.03<0.05<0.06 022<029<0.33 0.03<0.03<0.04 43~128% 41~123%
27.2 o9 0.24 < 0.36 < 0.48 0.03 < 0.04 < 0.06 0.14<0.18<0.2 0.02<0.02<0.02 28~84% 28~83%
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Fig. 2. Vertical sections of salinity (color shades and white contours) from A-line observation in (a)
November 2006, (b) January, (c) March, (d) April and (e) May, (f) June, (g) July and (h) October 2007.
Contours of potential densities 26.6, 26.8, 27 and 27.2 g,are denoted by the thick lines in each panel.
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St.A4 Temperature
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Fig. 3. Time series of temperature (°C) at a) 10m
depth and at the isopycnal surfaces of b) 26.6, c)
26.8, d) 27.0 and e) 27.20, at the station A4. The
daily CTD observations are denoted by the black
line. The gray line indicates the linearly connected
A-line observations performed from November
2006 to December 2007. The day of the A-line obser-
vations are denoted by gray dots.
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Fig. 4. Same as Fig. 3 but for salinity at A4.
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Fig. 5. Same as Fig. 3 but for temperature at A5.
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Fig. 6. Same as Fig. 3 but for salinity at A5.
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Weekly mean sea surface temperature from MODIS/AQUA (color tone) for average periods (a)

March 6—13, (b) March 30— April 6, (¢) April 7—14, (d) April 15—22, (e) April 23—30, (f) May 9—16. The
black solid and dashed curves are positive and negative weekly-mean AVISO/CLS sea level anomaly respec-
tively. The crosses denote stations A4 and A5 which were observed almost daily in April 2007.
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Fric A5 T3, 4 H 10 BEE, 100 m 2R THREE 6°C,
1645y 33.7T A4, MAMEERLZ (Fig. 8b, D). %7z,
C ORI A4 & A5 R o (&, JbEE X
iz U7 (Fig. 9). i o &5 vEd o Kegt ol b 5B 1
h-T, mEEROMEZEEANILEL TEibic
ik, AP ERLIcEEZ SN,

4 A 15—-22 HiTl, Ad D 2660.L1ET, midEICt
~UKIR, WA TFA -2 (Fig. 8a, 8¢) #35, A5 LT
i, ki, RS Sic bR LTwie (Fig. 8b, 8d).
AR O @R ER O LA S STl b LIEE A5 fhiic



78 ik « FIEF « 77K

200

Depth(m)

800~

1000-!
6-Apr 9-Apr 12-Apr 15-Apr 18-Apr 21-Apr 24-Apr 27-Apr 30-Apr
Date

2001 B

800~

6-Apr 9-Apr 12-Apr 15-Apr 18-Apr 21-Apr 24-Apr 27-Apr 30-Apr
Date

200

800+

1000~

Date

wv
< 35
p &
200 7] s
. ~ 346
344
~ 4004 L 342
B 400 '
= 34
E* “ 338
o 600 ’2\"\/ ~ - 33.6
<7 N 334
200 | 32
33
328
1000~ t t Tt T 1 Tt 326
6-Apr 9-Apr 12-Apr 5-Apr 18-Apr 21-Apr 24-Apr 27-Apr 30-Apr
Date

Fig. 8. Temporal change of vertical profiles in temperature (°C), at (a) A4 and (b) A5, and salinity in (c)
A4 and (d) A5 from the sequential CTD observations during April 5 to May 1, 2007. Isopycnal of densities
26.6, 26.8, 27 and 27.2 0, are denoted with the thick lines in each panel.
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Fig. 9.
geostrophic velocity (ms ') referred 1000db be-
tween St.A4 and St.A5 from the sequential CTD
observations. The gray/white area is southwest-
ward/northeastward velocity, respectively. The in-

terval of contour is 0.02 ms ™.
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Fig. 10. Spectral analysis of the time series of sea
surface temperature from the MODIS/AQUA dur-
ing March to May 2007 at (a) St. A4 and (b) St.
A5. The 95% significance ranges are denoted by
gray line.

9, 26.60.mm bicB T BKE, HEyomHBIRET
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Table 3. Correlation coefficients of each isopycnal surface versus the 10 m depth in the time series of tempera-
ture and salinity at stations A4 (N=22) and A5 (N=20). Correlation coefficients with * are higher than sig-

nificance level (95%).

St.A4 St.AS
Isopycnal Surface ~ Temperature Salinity Temperature Salinity
26.6 o9 0.52* 0.45* 0.56* 0.55*
26.8 og -0.07 -0.02 0.21 0.08
27 o¢ 0.25 0.31 -0.40 -0.43
27.2 6g 0.49* 0.38 0.02 -0.05

DOIEHERAE, BirLc5BohTldR FED 2720,
ko c/h& < (Tables 1, 2), 26.7—27.90,Tif%
fi210X10 " m's ™' U ok AWieic Ao hze (K
EE). Thid Itoh et al. (2011) TRINI LD,
RO g, KR, K, KR+ s —v 27
ADoK (Yasuda 1997) OWrkthI7s A & mkE 2B SR
N E .

SSITFED 27.0 0,1 O ERIZEALIE, #WHIO SO
E A4 TRIFVIEHBEITH - 1c—F, A5 TIRIFLVLEM
BAniA oite (Tabled). F7z, 27.20,f LTI, A4
DOKIBITB Wi & AR A S, s DM
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MEI DI SV, FROmE Y, 45 HER O K,
HAOHEEEREE A 54 ¥ FEESHED b D & AR
pEmEzZEBHD (Tablel, 2), T HDOHEERICDH,
AR B/hE WA S b, & ERRIC 1 HUN DK
i, oo EELEEE NS - EEZONS.
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Spectral analysis of time series of sea surface temperature from MODIS/AQUA during March to

May at St.A5 in 2005, 2006, 2008, 2009 and 2010. The 95% significance ranges are denoted by gray line.
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BRv—7snEoni., 98bb, Shl&EREICED
FIHOZEZ VT NOETEHEAEL TV ED00 5.

5, WINOEDEFILH, A4, A5 OFIICFE
£ 50—200 km 2R DIH7KEE, BRI A S0 (MidE
%), HZFIC A4, AS OB EOOBE), kX
U, #WED R ZKMOBRICE-T, 1HhHLD b
ORI T/KIBROBESEE C 22 b5 &l sh/cH
DR E Nt FAARMETO O XS s th B o
Wi, BEOALORHM TR, FEIEZMbDITE B
I TW3 (Isoguchi and Kawamura, 2003 ; Itoh and
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Yasuda, 2010). 9 75b b, ARIOFR S N kE s EE
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s 2 BRICHEE TN & S, AhlE S nicmiig it
DIRIEIIH FTHIHTEOHDObDTH Y, FHi®
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il 2 or — v EJEPHD KR « $55r DKEARITHKTT 5 &
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Temperature and salinity variability shorter than one month
based on daily CTD observation in spring off the southeast
coast of Hokkaido and its comparison with annual change

from repeat observations on A-line

Masatoshi Sato** Tokihiro Kono' Yugo Shimizu*

Abstract

We examined short-term variability in temperature and salinity in the Oyashio south of
Hokkaido on the basis of daily CTD observations conducted during April 2007 at the two of
the stations on A-line, which has been observed repeatedly with a few months interval since
1988. The standard deviations of temperature and salinity from the daily CTD observation
were 0.88—1.34°C, 0.11—0.19 at the sea surface (10 m) and 0.18—0.88°C, 0.02—0.11 at the ex-
amined density surfaces 26.6 ¢, 26.8 04, 27.00, and 27.2 0., respectively. The standard devia-
tion of the daily observation was 11—30% of the annual standard deviations at the sea sur-
face and over the 100% at densities 26.6 —27.2 04, where the annual standard deviations were
estimated from regular observations on A-line during November 2006 to October 2007. The
short-term variations in April 2007 were dominated by 9—16 days periods in the satellite-
derived sea-surface temperature. These variations are explained by the movements of an
anti-cyclonic eddy, the advection of the Coastal Oyashio Water and warm water from
Kuroshio around the observation sites. We should pay attention to these processes in this
area when analyzing the regular A-line observation data.

Key words: A-line observation, short term change, annual change, Oyashio,
daily CTD observation, mesoscale eddy
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