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Abstract

In Kumihama Bay, Kyoto, which is a brackish lake, hypoxic water is known to damage aquacultural bivalve in
winter; however, the dynamics of hypoxic water mass has not been elucidated. To clarify this dynamics, we observed
the monthly spatial distributions of water temperature, salinity, and dissolved oxygen concentration. In the breakdown
process of hypoxic water mass, a decrease in hypoxic water mass induced by the tidal intrusion of seawater from the
bay mouth from December to March and river flow entrainment was observed. Although cooling vertical mixing is
generally observed in winter in lakes and bays in a temperate zone, that was not observed in Kumihama Bay. In
Kumihama Bay, a brackish lake located in the central Honshu Island (mainland Japan) along the Sea of Japan,
watershed precipitation is high in winter, and rainfall and snowfall that melts in a few days immediately flow into the
bay. This flow of fresh water causes strong salinity and density stratifications in the upper layer of the bay, obstructing
the cooling vertical mixing. As a result, the hypoxic water mass formed in summer remained until winter. In winter, the
seawater that intruded from the bay mouth lifted the bottom hypoxic water mass to the middle layer, and the hypoxic
water reached the bivalve aquaculture fields.
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Fig. 1 Maps of study area.
(a) Weather observation stations (double circles) and
river flow observation point (solid circle). (b) Our
observation stations. Circles, star and line show the
hydro-cast stations, continuous monitoring point and
the longitudinal transect, respectively.
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Fig. 2 Time series of vertical profiles of (a) temperature
(C), (b) salinity and (c) sigma-t (kg m™) at the
monitoring point shown by the star in Fig. 1b.

C.I indicates contour interval.
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Fig. 3 (a) 30-year average daily precipitation (mm day™)
and snowfall (cm day™) from October to April, and
daily time series of (b) precipitation (mm day™),
(c) snowfall (cm day™) and (d) snow depth (cm)
from October 2020 to April 2021, at Toyooka city,
Hyogo.

Circles in Fig. 3(d) indicate monthly data of Sanotani
river flow (m®s™).
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(continued)

Fig. 4 Monthly longitudinal distributions of (a) DO (mg L™), (b) Temperature (C), (¢) Salinity and (d) Sigma-t (kg m™).
C.L indicates contour interval.
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Fig. 4 Monthly longitudinal distributions of (a) DO (mg L™), (b) Temperature (C), (¢c) Salinity and (d) Sigma-t (kg m™).
C.I indicates contour interval.
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Fig. 5 (a) Monthly average DO (mg L") and (b) monthly
data of DO (mg L") of lower layer at inner part of
Kumihama bay (equivalent to St. 9).

Solid circles and attached numbers in Fig. 5(b)
indicate the data of each January and date of the
observation.
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Fig. 6 Schematic view indicating (a) generation of
subsurface hypoxic water mass in winter®, and

(b) breakdown process of the hypoxic water
mass from winter to spring.
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