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Interaction of plumes formed by plural rivers
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The formation process for upstream spreading plume (Type 2 plume) formed by
plural river was investigated by using the numerical simulation and products based on the ocean color
satellite observation. We conducted the numerical experiments in the variation of the river runoff, river
interval, density stratification, and bottom slope. The simulated results indicated that the key factors
are river runoff and interval to control the length of Type 2 plume. The increase of the river runoff
elongates the upstream excursion of Type 2 plume, but the large river interval shortens the excursion. We
identified the emergence of Type 2 plume in the Japanese coastal seas based on the numerical experiments.
By using the map of sea surface salinity estimated from the satellite-based products, observed result of
Type 2 plume were collected to analyze the dynamical behaviors of the plumes.
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Fig. 1 Domain of the numerical simulations used
for the sensitivity experiments in the Nouthern
Hemisphere. Similar domains were applied to
different model configurations of the bottom
topography in terms of the bottom slopes.
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Fig. 2 Snapshots of surface sea salinity (color)
and surface velocity field at day 180 in
experiments of changing the river interval under
the standard density stratification and bottom
slope. White lines indicate the effective plume
boundary (see text). The black arrow marks the
location of the inlet of plural rivers.
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Fig. 3 Snapshots of surface sea salinity (color)
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and surface velocity field at day 180 in the
experiments of river runoff (Q) variations. White
lines indicate the effective plume boundary (see
text). The black arrow marks the location of the
inlet of plural rivers.
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Fig. 4 (a) Scatter plots between the upstream
excursion (Lr) and river runoff (Q) in the
variation of bottom gradients (color) and density
stratification. (b) Scatter plots between the total
length of Type 2 plume (Lc) and interval between
rivers (dR) in the variation of bottom gradients
(color) and density stratification. The bars and
white dots indicate the standard deviation and
averaged length, respectively.
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Fig. 5 Averaged surface sea salinity (color)
around Japanese coast from the period of August
21to 31in 2011.
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Fig. 6 Daily averaged surface sea salinity (color)
in Toyama Bay from July 14, 2015 to July 20.
The arrows indicate the head of upstream
excursion formed by plural rivers (Shogawa,
Oyabe, Jinzu, Joganji, and Kurobe rivers).
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