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Coastal Sea-level Variations with a Several-day
Period on the Tsugaru Strait

Kazumi BABAY and Yutaka Isopa?

Abstract

To examine the coastal sea-level variations in the Tsugaru Strait response to the wind
stress with a several-day period, a wind forced barotropic model used and then the time series
of observed sea-level in winter 1977 was simulated. It is found that the characteristics of
sea-level response to wind can be divided to the following two different types. One is the
response to the local wind forcing around the strait with the short-term variation of less than
three days period. The other is the response to the remote forcing mainly from the Japan
Sea coast of North Japan with the long-term variation of about ten days period.

Key words : Tsugaru Strait, Coastal sea level, Wind forced barotropic model
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35 (FF:, fE, HM) SANE 2 5 KR, W) OAMERER (1976 £12 A~197T4£ 9 A)
By, AFRTRIOENEZER L7z, /8BS E Fig 1 1R, ZOEROH D SIS
KD L, EABHEREGSNTKELRLETNVTLHIBERRTEILEIONDILSE
(1976 412 H 30 H~19774£ 1 B 14 H) @ 15 QRO 7 — 7 2 f@trag & Uiz,

—fill & U TEEEE DO AMRRTIK % Fig 2(a) IR TR DET — 4 13 1 RFEIEIROBERETH
%, Fig.2(a) %% &, KFELSBATIFWEOFELZ Y (HVEABHSRLEEL T3
B i, HYEABELD bROAMEB 2T 57: 0113, COFWRERS2ERET 24LE
Bhbd, T2 T, 15 HE B 2 BEFOKMEFRT 2 AW, 94378 (M2, 82, K1, O, P1, Ql,

Japan Sea Pacific Ocean

Tsugaru Strait

Fig. 1. Location of the observation station (m) around the Tsugaru Strait. Symbol © indi-
cate the station for estimating geostrophic wind.
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ORI 1TEM0SH I VDRV IDETFRIEOEES TS TR e o7 £ H 2 5, % 2 THB
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Fig. 2. Time series of (a) the observed sea Fig. 3. Time variations of the sea level more
level, (b) the predicted tide, (¢) the atmo- than one day period.

sphere pressure, (d) the subtracted sea
level.
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Fig. 4. Time variations of the sea level less Fig.5. Time variations of the sea level more
than three days period. than three days period.
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Fig. 6. Model ocean with realistic bottom
topography (local model). Forcing area is
inside of dashed line.
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Geostrophic wind

Fig. 7. The comparison of geostorophic wind and the local wind of Hakodate.
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Hakodate wind
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Fig. 8. (a) The local wind of Hakodate. (b) Fig.9. (a) The local wind of Hakodate. (b)

W, ; wind force component of parallel to
the strait axis. W.; wind force compo-
nent of vertical to the strait axis. (c) Solid

W, ; wind force component of parallel to
the strait axis. W, ; wind force component
of vertical to the strait axis. (¢) Solid line

line is the observed sea level, dashed line is
the calculated sea level under three days
period.

e A

is the observed sea level, dashed line is the
calculated sea level more than three days
period.
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Fig. 10 3EfTR, Fig 1l tEZADY —ATHY, E»o bR, 178K, 37RHEO
EERTH L, BB, BNl S S T o EEiEgE 2 L B s AviitE D
Fotre o 2 THMHT L 13, BERIEEEIE 40 km, JEEROKE%R 150 m OE FEOEL L, 1B
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Fig. 10. Calculation of the case of a parallel wind to the strait axis.
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5 h @i

17 h[

37h

Fig. 11. Calculation of the case of a perpendiculer wind to the strait axis.
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Fig. 12. Model ocean with realistic bottom topography. Forcing area is inside of dashed line.

Fig. 13. Location of the wind observation station.

20m/sec Japan sea Pacific Ocean
—
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Akita - Hachinohe
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. Sakata ) ) Miyako
- _>§_ = _\'R\_\’“;i \_\ <
Niigata
=X \ N NV N7
RN ERRENEE
26 301 5 10 14
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Fig. 14. Time series of the wind observation.
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Fig. 15. (a) Forcing wind of the Japan Sea area, time variation of sea level at the Japan Sea
coast, time variation of sea level of JT grid. (a) Forcing wind of the Pacific area, time
variation of sea level at the Pacific coast, time variation of sea level of PT grid.
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