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Near-surface Clockwise Circulation around the Aniva Bay
South of the Sakhalin Island in Summer

Kazuki Horio", Hiroyuki Iba® and Yutaka Isopa”

Abstract

Near-surface circulation around the Aniva Bay south of the Sakhalin Island was examined using the surface drifter’s data in
summer 2016.  Although large amplification of inertial oscillation was observed, the trajectories for 2 surface drifters clearly

revealed the existence of clockwise circulation over the bay with typical speeds of 20~30 cms ™ .

', To confirm the formation of

this circulation in summer, satellite Sea Surface Height Anomaly (SSHA) data were used to investigate the seasonal variability of
flow pattern.  We infer development of circulation in July and decline in October, i.e., the formation period during the latter half

of sea-surface heating season.
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Fig. 1. Bottom topography around the Aniva Bay south of Sakhalin Island and the trajectories for 2 surface drifters. ~Schematic
flow patterns of two currents, i.e., red and blue arrows represent the Soya Warm Current (SWC) and the East Sakhalin Cur-
rent (ESC), respectively.  The solid circle and solid cross mark indicate a location of Soya Cape AMeDAS station and a grid
point of NCEP/NCAR wind data, respectively.
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Fig. 2.  Stick diagrams for 1-hour interpolated velocities of (a) drifter 597 and (b) drifter 600, which directly derived from the drifter
positions.  Stick diagrams for (c¢) 6-hourly wind vectors at a grid point of NCEP/NCAR and (d) hourly wind vectors at

AMeDAS station.
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Fig.3.  Variance-preserving rotated spectra of velocities for (a) drifter 597 and (b) drifter 600. The solid and dashed lines indicate
clockwise (Cw) and anti-clockwise (ACw) components, respectively.
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Stick diagrams for (a) high-pass filtered current velocity of 2 drifter’s average, (b) high-pass filtered wind velocity of AMe-



SRS BN v B Aniva (BI2351T 2 H AR ORIEREEHE Y BRI

T = CapVe Wi + W5 @3)
Ty = CapV| Wi + Wy “)

2 Tou & v(ms ) IER I & BT R OFEE K
FELOSX107 s™H g a ) )3T X =% pe(=1,035kgm™?)
XK DOFEEE, o & T Nm ™) WEHFE S & mEaL o
JUS I TH Bo JBURINZEEDO TG - AL w, & W,
EHNTQE) & @ADLEA LT, 22T, C(=11%X1070)
WFIRPUREL, Pe(=1293 kgm ) X EBRDEETH b,

AEF O H LB S N7 IB RS & TRBL LS5 De &
FOMINT A =5 OR#EEEZIETHZ EIlb b, FHT
N EEEIRETTE Fig. 4 © @R LT 7T 0P ik
N7 bV High-pass KRG Td B Z 411 Drifter 597 &
600 Tl L 72 RBYiR 2 i3 2 720, W7 1 ORREID
I & VTR L 720 BTV O TdH 5 i _E
13 AMeDAS @ High-pass 7 — % (Fig.4 (b)) TH V), ET IV
AR OFIBRZNINE O E X EZEE LT, 7ABMLY
LILHAOT7H2SH1E2LE L7,

AT TETIVCHE S N ) & Bl S 7z dis
ZE) ORI OIS E E W T O AANRT b
WVIRHT 24T GRS, B 2 2 R), ZO5%E, ik
MAaGbE, WERE r O TH 2 HIFERR AT 151
BH@E63H), =7~ YiREDeD54m TH - 72,
Fig.4 ® (c) I EZ DHMAEHENZL B ETIVOFE N k
WIERFNTdd %o MEPEIRBYGE LD 70 JRHZE AL R0 R [ 22

Aug. 2016
5 10 15 20
b
(ms?) .
0.2 - (a) Low-pass current (Drifter 597) : A,
0.0
-0.2- .
0.2 (b) Low-pass current (Drifter 600) : A,
0.0 AL%&JM
-0.2-
5 (c) Low-pass wind (AMeDAS) : D
0__4§%;Zﬂ&7$ﬁéﬁ_
R Estimated Leeway flow : D,,D,
-5-
(m o) (D;=aD)
b
5 10 15 20
Aug. 2016

(b1 & 0 MR AARZA LD U 5 728, Fig. 4 D (a) & (c)
VR L72MESRG A ki LT, 7 VomHEMIES F
DXL BvoldtE iohnwz &2 5, 7272, B
SNARBROERA 2K S S ITEMEICE S, 8 H 10
Hai 2= il 7 5l 12 O JRIFSE I O R 1L B & <
HHshTwa,

T 7<  WREd & RIERDHEE

I~ WA & JREROHEETIX, EFFD Low-pass
BRG20 5 12 BRI 74 7OV (O BRE 128 L7z
T =% %3 %, Fig.5 D (a) & (b) & Drifter 597 (A)) &
600 (Ay), (c) 1Z AMeDAS (D) ® %% Low-pass [ 25X 7k
NVThbo B, ITr<yRERZHETLHEICIE, &
IR D Low-pass UG /1 2 @l /1 & L7z A T 7€ T (De =
S4m, r ' =1S1EEHE) AL, ZOETIVER®B) 25
12 BRI 7 7V L7z b D% Fig. 5 @ (d) 2R L7z
ETFNWVTHEEIN 27 < YWGER ORI, K& T
b 01lms 'UTFThHolze SO VIRETFEELT]
72 Drifter 597 (C;= A, —B) & 600 (C,= A, — B) DERYIAN
7 NVIRFig 5D (e) & () TH Do KE 7 A O FUEHEHE
TEEDFEMNIAT 8 C IR T JAUEGT & ¥ b JRGEZ 1350
TR RH ), ZFORIEAREL Drifter 597 A% a, = 0.0394,
600 25 a,=0.0334 & AL 5Nz oT, K714 DOAE
Titix AMeDAS (D) DJEGE 2 Z N ENDOFEIARE & % U
THEEND (IBWE). = O %7 L5172 Drifter
597 (Ey=C,— D)) & 600 (E,= C,—D,) DEERFIAR 7 N LS

Aug. 2016

5 10 15 20
P

(ms?) i
02— (d) Estimated Ekman flow : B

0.0 & \l‘\a < =% £

-0.2-
0.2 (e) C4= A,-B current (Drifter 597)

0.0

-0.2-
0.2_ (f) Co= Ay-B current (Drifter 600)

-0.2-
(ms?)

b
5 10 15 20
Aug. 2016
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Fig.9. (a) Monthly variation of 19-year average SSHA fields and (b) their estimated SSH fields. Upper panel shows TOPEX/

POSEIDON and ERS-1/2 altimeter ground tracks.

In (b), the numbers of yellow and blue arrows roughly represent the

intensifications of SWC and ESC, respectively. The clockwise circulations around the Aniva Bay are denoted by the sym-
bols of “R” in winter and “R1” in summer with negative anomaly of “n”.
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(a) Month of maximum SSHA

(b) Value of maximum SSHA (cm)

(c) Month of minimum SSHA

(d) Value of minimum SSHA (cm)

Fig. 10. Horizontal distributions for month of (a) maximum SSHA and (c) minimum SSHA based on 19-year average data and their

values of (b) and (d).
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Fig. A2.  Cross spectra between the observed velocity of drifters and the calculated velocity estimated by slab-model, assuming the

decay time r~

" in the range of 10 to 1,000 hour and the Ekman depth De in the range of 1 to 100 m. The r~'-De relation

maps for (a) phase difference, (b) coherence squared and (c) amplitude ratio.
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(b) Regression slope (a;)
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Fig. A3. (a) Correlation coefficient and (b) linear regression slope (a;) at six periods between the low-pass filtered wind speed (D")
and drifter’s speed (C’).  Closed and open circles indicate drifter 597 and 600, respectively.
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