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Near-Inertial Oscillation Observed off Henashi-zaki of Aomori Prefecture

Youichirou SAKATAY and Yutaka ISODA?

Abstract

Near-inertial oscillations in current record collected at the depth of 130 m, i.e., below the surface mixed-
layer, off Henashi-zaki of Aomori prefecture during April and September 1992 have been examined. A
strong response to the temporal change of wind stress was observed at the well-stratified northward flow of
the Tsushima Current, with much of the energy into baroclinic mode internal waves. It has been known
that the vorticity ¢ shifts the lower bound of the internal waveband from the planetary value of the Coriolis
frequency f to an effective Coriolis frequency ferr = f + /2 (Kunze, 1985). We examined the propagation
behavior of near-inertial waves in a model geostrophic flow of the Tsushima Current. Trapping and
amplification occur in regions of negative vorticity where near-inertial waves propagate downward from the

coastal boundary. It is also found that 2/-waves with a half period of inertial oscillation are generated due

to the intense nonlinear effect near the coast.
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Fig. 1. Study area showing locations of instrumented

mooring (O), CTD (@) and wind (M) observations.
Shaded arrow shows the schematic flow pattern of the
Tsushima Current.
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Fig. 2. Temperature sections observed during the deploy-
ment period (2 April and 13 October, 1992). The
configuration of the moored instrument is shown:
solid circle denotes current meter.
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Fig. 3. Time series of E-W (upper) and N-S (middle)
current components and temperature (lower).
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Fig. 4. Spectra (FFT) of current component (upper),
thick line: E-W, thin line: N-S, and temperature
(lower). 95% confidence limit and the frequencies of f,
2f, 3f and the tidal constituents of M2, $2, K1, Ol are
shown.
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Fig. 5. (a) Time series of inertial current ellipses, rotation,
orientation of major axis, ellipticity and amplitude of
major (thick line) and minor (thin line) axes. (b)
Time series of low-passed current vector, its flow
direction and low-passed temperature.
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Fig. 6. Time series of hourly wind vector, wind stress and
wind direction (upper three panels). Time series of
modeled inertial current ellipses, rotation, orientation
of major axis, ellipticity and amplitude of major (thick
line) and minor (thin line) axes (lower five panels).
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Fig. 7. Vertical distributions of density (left), geostrophic current (middle) and feff (right) on 6 May, 28 May, 29 June,
31 August and 1 October. Solid circle denotes current meter.
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Fig.9. Depth-time plot of offshore current component at
A-line (x=25km) in Casel (upper) and Case?2
(lower). Contour interval is 1 cm/s. Shaded regions
indicate the negative velocity.
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Fig. 10. Spectra (MEM) of offshore current component (40 m, 100 m and 200 m depth) at A-line (x=25km) and B-
line (x=75km) in Case 1 (upper) and Case?2 (lower).
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Fig. 11. Energy sections for f (upper) and 2f (lower) frequencies in Case 1, which are calculated by using modeled
output data at the period-1 (0-72 hours), period-2 (77-152 hours) and period (153-228 hours). Shaded regions for
Jf and 2f frequencies indicate the higher energy more than 10% (cm/s)?/cph and 10! (cm/s)?/cph, respectively.
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Fig. 13. Vertical distributions of modeled density (left), alongshore current (middle) and fess/f (right) after 120 hour in

Case 3.
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Fig. 15. Same as Fig. 9 but at A-line and B-line in Case 3.
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Fig. 18. Vertical distributions of ellipses for f (upper) and 2f (lower) frequencies after (a) 9-10 days and (b) 14-15
days in Case 3. Shaded regions denote the negative vorticity of alongshore current.

— 135 —



d kX K& E & #F 552), 2004

SNREL ThoKRKE10OMTD fFEBMIZAE L
BoTWRZEedbhrb, ADY T —HEBICBIT 3 f Fok
BHOBIZEIZHET, ZDIRIEIZAE 130 m THI 3 cm/s
THb, ADY 7 —HEBNTHIRL 7z f FisfsM OAAEIX
B L AKEE 300 m ORITIZIZTUAAETH D, ISR

DTH5IOTRIZENHEIEA TS, Yy MEROD
2f FREFEH OIRIBE S IIEL TB D, RBTHK 0.7 cm/s 8
BrizoTnsd, Yy MRAD 2f BEBHOAFHIZP
BOIE-EOY 7 —HETERASNTREL T3,
B OFdlX AT A  EREE > T b,

LI EORERIE, 1992 4 9~10 Hic~F Y HHOED Y 7 —
B BOmETRAIS N fF BB BEES D% 5
~10 HEBNTHBL, ZOBRMAGES ZoTwd End
MEELSERELTNS,

& b Y I

ERFFETIL, 1992 F 4 H~10 BOFHRE~F ViFhic B
A REBRAER AT L, ORI BT 2 EEIRER
DOFHRIC DWW TTRRO Z L Sbho I,

() ZOWRCBIT 5 REREOERERS FEEAE
Bt f OZEBHDERE I EBL, BRSO ENT/N
A,

(2 WEEE»OFEIN. FHEFEEAIXSH LA, 6
A4, 9 Aha Lk R IE S R~ L7z, S AL
f& 9 ALIGED f BB RS, 9 ALK
D f FFEEHORRIIFER T K E L ko Tz,

(3) fEEBMANNS o TR (6~7 B) 13, B
FNAEF MR 3 2 M R LS5 - 12,

4 ~NF VIEMHOMEERIER R T LR, f iR
BHBKE o 1R @~5H, 9~10 A) OFiH
I BERIINO A DKFEY 7 — BRI i L T
Wiz,

Ric, REBBEEELZ2HELIAT 7EFVORESE 21T
v, FEEOBHIESR & otE»r S, TROZ L bhoT,

(5 BRI f REBHORELAE <, AU L
7% 5 REHIXRE O FsEHI 2358 £ 5 BEH & 1312t
LTw3 b0, BHlan: f iEEMHSEIES 2
DIRREEGBADERKREISHE S T, S5
~10 HIZEBATWS Z RIS hz,

(6) BRIz f REBMAOIRIEI/NS WEIIZIZ, B
HHAKRFEL T3 00, 03 E#HIZR
BRESBETNVTIHHRT A I LBTEEh o7,

ZIT, KESREY 7 —AEFRETE 2 AEHHE 2 X
TTET NV OPMESEZITY, TROEREEL 8T
720

(1) BIREAKFER T —N%FE-> Tw 3 EF NI RS %
52 % &, RE TS s h 2 18HIREHOEHEs b
THREFIN (0>f), ETEEEOME 2RO 2
Elsbhol, 361, REOMEMNREE X 28

BETOPCR-FEBUHE S FERBRIRIC L - T, KB
BRI 2f MBEBOEEPRIREENS Z L b
Ptz

® (7 DEHFBTEHERESEET 258, £BE
OTEMRE O 30 F— g8 & L TR
B CEREEN S, [FERRIC of REREE O A
F—HEE & U TAHEREIRICEX S 1L 508, B
EOSRERSIVPERT 270 CHERECR->TH
IANF -SSR S WA RS A S5,

9 IVBENLBEERAREELCEE 7o b
AT 2354, REEENcB T b NERERIC I3 7
T > b ORI & o THIE & iR EEER
BOEE LS, I OMBERERIZE AR
REEER L, 2 f FBAEM I A E
WFEd 2, COX5% fRERBHORRIE, LB
(3) DEGEFIHFGH - 7-RHAOBRRE R L EHa
—HLTwsLBbh3,

(10) AR, KFEY 7 — 2oV 2y MRRTIA,
BOY 7 —ERTREBOEEREI O = AL ¥ -3
TRNExXING, £z, O 7 —FERTHIEL
Tz F BEERIZERISE N, & 52, FlEEaE s
WA 3 % ZKEE 130 m Cl3JEGRED & 5~10 HE
N FREEASEEL, 2oz, Ed ),
@, (5) DRSEH D - 7RO R & —
Bt 3,

(1) ZokE, 7oy MTEMBETIE, R X
ZTEMIRE & KB SEE I N ITEMER &
Dhe V7 eBbnd fABEREE - XV
F—DWEEHRE SNz,

(12) ZOWBEERMETNVIZBNT L EBEEET2S
NEFEHBFE S N, FOLINF—3IBERBN
KR S W AT RTE S L,

AR TH L NIERITAROPFR TIERHIA TV S
Y, WERBRADBEERRE O = 2L ¥ — Bk
DIKFEY T —DFEEBLRIBES > bDTHoT, L
»L, TR OPEE T VEEOBRIE, NEERAOT 2
NVEF—EHRIZBWT, B (BERR) OB ERTERL
ZEERTBLTWE, Thbb, Yy MRSELEL
B THHRBEEBOEMEIZ T, BRAEEOL I —
BEER E UCRB SR EATE 5, B, B
FEREERCHEATE Y, EBEAREO I F—H
IEMEE L TBARASBANLB > T BEFREES L

o SHRIIVEEBIC BT EERAFTOLEICEHL, <
DR OEHIRERICBLTED L S B BEHRELT
WEDEFARTHLET,

&t 33

FRREITICHI2D, ~F PO FEEHER O
ZFFA L TRV 72K R G R R TER Dok

— 136 —



RES : EREAT VIFHOITEERENR

BEELERE, M EEEF LI oSBT, &7,
FERS LTI Ay b 2EVCEGFHCERBRL £
T

X 73

Isobe, A and Y.Isoda (1997) Circulation in the Japan
Basin, the northern part of the Japan Sea. J. Oceanogr.,
53, 373-381.

Kato, O. (1993a) Detailed current structures over the con-
tinental shelf off the San’in coast in summer. J.
Oceanogr., 49, 1-16.

Kato, O. (1993b) Detailed current structures in the eastern
channel of the Tsushima Strait in summer. J. Oceanogr.,
49, 17-30.

Kato, O. (1994a) Short-term fluctuations of the Tsuhsima
Current in waters northwest of Yamaguchi Prefecture. J.
Oceanogr., 50, 51-64.

— 137 —

Kato, O. (1994b) Structure of the Tsushima Current in the
southwestern Japan Sea. J. Oceanogr., 50, 317-338.

Klein, P. and A. Treguier (1995) Dispersion of wind-
induced inertial waves by a barotropic jet. J. Mar. Res.,
53, 1-22.

Kunze, E. (1985) Near-inertial wave propagation in geos-
trophic shear. J. Phys. Oceanogr., 15, 544-565.

Lee, C. and C. Eriksen (1997) Near-inertial internal wave
interactions with mesoscale fronts: Observations and
models. J. Geophys. Res., 102, 3237-3253.

Millot, C. and M.Crepon (1981) Inertial oscillations on
the continental shelf of the Gulf of Lions.—Observations
and theory. J. Phys. Oceanogr., 11, 639-657.

Munk,M.Y. and E.R.Anderson (1948) Notes on a theory
of the thermocline. J. Mar. Res., 7, 276-295.

Wang, D. (1991) Generation and propagation of inertial
waves in the subtropical front. J. Mar. Res., 49, 619-633.

BE B lEE-NLE BeeE - RBERE (1998)
BRIV B ) A BB RO RHER, O
58, 7, 237-244.



	0121.tif
	0122.tif
	0123.tif
	0124.tif
	0125.tif
	0126.tif
	0127.tif
	0128.tif
	0129.tif
	0130.tif
	0131.tif
	0132.tif
	0133.tif
	0134.tif
	0135.tif
	0136.tif
	0137.tif

