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Seasonal Variation of Surface Horizontal Circulation in Mutsu Bay

Hiroshi YAHABAY, Yutaka ISODAY, Toru YOSHIDA? and Yoshinobu KOSAKA?

Abstract

The field current observations were carried out to examine the seasonal variation of surface horizontal
circulation in Mutsu Bay throughout the year. The observed flows in winter/summer heartily support the previous
model studies for wind-induced current. That is, we could confirm that anti-clockwise/clockwise eddies at
western/eastern parts of the bay, respectively, were generated by the horizontal shear easterly-wind in summer, and
two vortices at the eastern part of bay were generated by the spatial uniform westerly-wind in winter.
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Fig. 1. Sea bottom/mountain topographies around Mutsu
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Bay. The contour intervals of sea bottom and
mountain topographies are 10 m and 100 m, respec-
tively. Open circles and open triangles indicate
the observation points of wind (Mutsu (MUT),
Rokkasho (ROK), Noheji (NOH), Aomori
(AOM), Kanita (KAN), Wakinosawa (WAK),
Touwan-buoy (TOU)) and current (Tairadate-
bouy (TAI), Yomogida (YOM), Kugurizaka
(KUG), Moura (MOU), Kominato (KOM), Y oko-
hama (YOK), Kawauchi (KAW), Touwan-bouy
(TOU)), respectively.
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Fig.2. Schematic wind and flow patterns in (a) summer and (b) winter, which are inferred from the numerical wind-
induced models of Yamaguch and Kawamura (2005) and Yahaba et al. (2009), respectively. Symbols “C” and
“A” of flow pattern indicate Clockwise and Anti—clockwise eddies, respectively.
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Table 1. The depths of current meters below the sea surface and the observation
periods at each site where a current meter of COMPACT-EM was deployed.

Depth of current

Observation period

Location me;z; I:zicf):zethe Start date End date
Yomogida (YOM) 8 m 4, Oct. 2006 — 9, Oct. 2008
Kugurizaka (KUG) 15-25m 27, May 2006 — 19, Sep. 2008
Moura (MOU) 10 m 24, Jun. 2006 — 3, Nov. 2008
Kominato (KOM) 6m 16, Jul. 2006 — 11, Sep. 2008
Yokohama (YOK) 17m 16, Apr. 2007 — 18, Oct. 2008
Kawauchi (KAW) I5m 21, Apr. 2007 — 1, Nov. 2008
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Fig. 3.
April 2006 to February 2009.
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Time series of (a) daily mean current vectors at 8 stations and (b) daily mean wind vectors at 7 stations during
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Fig. 4.

Upper panel shows the auto—spectra of eastward wind component at TOU and northward current component
at TAIL and lower panel shows the cross-spectra (coherence squared and phase lag) between their data.

The

values of phase lag are plotted only over the statistical significant level of 95%.
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Fig. 6. (a) Spatial distributions of seasonal mean wind/current vectors at each observation point. (b) Schematic wind
and flow patterns at each season, which are inferred from the maps in Fig. 6 (a). Symbols “C” and “A”
indicate Clockwise and Anti-clockwise eddies, respectively.
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