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Satellite infrared image around the Hokkaido on 6 August 2016 (http://odyssey.fish.hokudai.ac.jp/

AVHRR/). The CWB appears, extending from the southwest coast of Sakhalin along the offshore side of the
SWC. The X-line is the observational section line in the summer of 2016.
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Fig. 2. (a) Bottom topography around the Soya Strait together with the locations of Wakkanai (WAK) and

Abashiri (ABA) tide gauge stations (open circles). (b) Bottom topography off Hamatonbetsu (HAM) in the en-
closed area by solid line in (a) together with the locations of XBT and CTD stations (closed circles) from X1 to

X8 on the X-line during 5-6 August 2016.
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Fig. 3. Time series of hourly sea level difference
(thin solid line) between Wakkanai (WAK) and
Abashiri (ABA), and its 25 hour-running mean
(thick solid line). Gray area indicates observation
period.
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Fig. 4. Vertical sections of (a) water temperature, (b) salinity, (¢) potential density and (d) ADCP current vec-
tors along X-line. Water types are shown in (c). In (d), downward current vector indicates the alongshore cur-
rent toward 140° North. White lines in (a) and (b), and red line in (d) indicate the density contour line of 26 0,,.
Symbol of CWB in (a) and (b) indicates the location of cold water in the sea surface layer. SWCW: Soya Warm
Current Water (o, < 266; S > 336). FSOSW: Fresh Surface Okhotsk Sea Water (T > 2°C ; S < 325). ICW: In-
termediate Cold Water (T < 2°C ; S < 334). JSIW: Japan Sea Intermediate Water (o, >266;S> 336). JSW:
Japan Sea Water (S > 33.6). OSW: Okhotsk Sea Water (S < 33.6)
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Fig. 5. Temperature-Salinity diagrams for four water types (SWCW, FSOSW, ICW and JSIW) on X-line at (a)
Stns. X1 (red), X2 (orange), X3 (green), and X5 (black), and (b) Stns. X5 (black), X6 (red), X7 (green), and X8
(blue). CWB is defined as water mass observed at Stn. X5. Contour lines of density are shown also.
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Fig. 6. Vertical sections of water temperature observed from 4 :25 to 5:35 on 5 August, JST, (a), from 10: 22 to
11:40 on 5 August, JST (b), from 16:15 to 17:38 on 5 August, JST, (c), from 22:10 to 23:29 on 5 August,
JST, (d), and from 4:01 to 5:21 on 6 August, JST, (e). Symbols of CWB and ICW in (a) to (e) indicate the loca-

tions of cold water.
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Fig. 7. Temporal change of water temperature along X-line at the depths of (a) 1 m and (b) 26 m. The green
dots indicate the locations and time (JST) of each observation.
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tion), respectively.
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Fig. 9. Model geometry around the Soya Strait. The northern and southern boundaries are artificially closed, and
the eastern and western boundaries with sponge areas are opened. Water depth of region deeper than 200 m

depth is set to be constant of 200 m.
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Fig. 10. Horizontal distributions of model-estimated amplitude in m and phase in hours of diurnal tidal (upper
panels) and the daily means of estimated current vectors and elevations (lower panels) for (a) An =25cm
(Advected Diurnal Eddy : ADE) and tidal forcing (Diurnal Shelf Wave ; DSW), (b) only tidal forcing (DSW) and

(c) the difference of case (a) from case (b), i.e., only ADE.
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Green solid lines denote isobaths of 50 m and 100 m depths.
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Fig. 12. Schematic vertical sections of initial distributions of tracer across the Soya Strait in experimental cases
of Tracer-1 (modeled JSW and modeled OSW) and Tracer-2 (modeled JSIW).
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Fig. 13. Horizontal distributions of surface current vectors and sea level elevation (a), and density of tracer at
sea surface for Tracer-1 case (b) on day 14 15:00. Thick solid line is corresponding to the observational X-line.
Green solid lines in (b) denote isobaths of 50 m and 100 m depths.
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Fig. 14. Horizontal distributions of density of tracer at sea surface (a) and sea bottom (b) for Tracer-2 case on
day 14 15:00. Thick solid line is corresponding to the observational X-line. Isobaths of 50 m and 100 m depth

are shown by red solid lines.
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Fig. 15. Vertical sections of current velocity (a and b), and density of tracer for cases of Tracer-1 (¢ and d) and
Tracer-2 (e and f) at 03:00 (a, ¢, and e) and 15:00 (b, d and f) on the day 14. In (a) and (b), color shade rep-
resents alongshore velocity components (downstream-ward (red) or upstream-ward (blue) of SWC) and vec-
tors represents water circulation in the vertical sectional plane. (c) and (d) represent the mixing between
mJSW and mOSW and (e) and (f) represent mJSIW occupation. Arrow range of CWB indicates the surface

outcropped mJSIW area.
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Observations and model experiments of the diurnal eddy of the Cold
Water Belt along the offshore side of the Soya Warm Current

Hiroyuki Iida'*, Yutaka Isoda? Naoto Kobayashi®, and Kazuki Horio?

Abstract

The detailed distributions of flow, temperature fields, and the temporal change of diurnal
eddies accompanied with the Cold Water Belt (CWB) are observed by CTD and one-day re-
peated XBT/ADCP measurements across the Soya Warm Current (SWC) in the summer of
2016. Saline water originating from the Japan Sea Intermediate Water (JSIW) was found below
the CWB. Tracer experiments using numerical models predict the offshore-side water of the
SWC is supplied by onshore advection and upwelling of the deeper JSIW. The nearly homoge-
neous JSIW is taken into a counter-clockwise isolated eddy, which is periodically generated by
the diurnal tidal current around the Soya Strait and is advected downstream along the offshore
side of the SWC. Therefore, the majority of the water below the CWB, which is weakly strati-
fied, is composed of this eddy street.

Key words : Soya Warm Current, one-day repeated observation, diurnal eddy, Cold Water Belt
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