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To examine the structure and distribution of the Keum River plume produced by continuous river discharge
we carried out three-dimensional numerical model experiments with or without Coriolis force and tide. When
Coriolis force is included but tide is not the model plume forms the clockwise circulation north of southern
channel in the developing stage. As the plume expansion progresses the center of circulation moves to the
southwest, with turning the discharging axis of low-salinity water to the southwest from the mouth of southern
channel. These results are explained mainly in terms of barotropic geostrophy by surface slope maintained with
accumulated low-salinity(buoyant) water in front of the estuary mouth due to offshore strong salinity front.
When the M, tide is included the model plume extends farther to the northwest, forming large tongue-like salin-
ity distribution. The tidally averaged surface flows of the offshore plume are mainly in geostrophic balance.
These changes in plume distribution are explained in terms of low-salinity water advection by tidal excursion
and active tidal mixing; the former supplies low salinity water to the north off the estuary mouth and the later
increases mean sea level along the plume and surface salinity in northern shallow coastal area. The main fea-
tures of observed Keum River plume(Lee er al., 1999; Choi er al., 1999), which showed the northwestward
deflection of the plume axis and northward deepening of the plume thickness from the estuary mouth region,
are well reproduced by the model in which tide is included.
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Fig. 1. Study area (a) with locations of tide (closed circle) and tidal current observations (open triangle) and (b) topographic contours in

meters.
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Table 1. Summary of the numerical model conditions for constant
discharge of 240 m®s in the Keum River dyke. SM indicates
Smagorinsky method used in horizontal eddy viscosity 4s calculation and
GM denotes Gelperin method with background mixing used in vertical eddy
viscosity Ky calculation.

Exp. Coriolis force M, tide A{(m%s) Ki(m*/s)
Case 1 X X SM GM with 107
Case 2 o X SM GM with 107
Case 3 [ 0 SM GM with 107
Case 4 0 X 27.1 GM with 107
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Fig. 2. Model grids constructed with 90x100 cells and three sections
A, B and C for the analysis of vertical model-plume structure.
Dashed line denotes area where horizontal and vertical eddy vis-
cosity are averaged after 40 lunar days run.
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Fig. 3. Distributions of salinity and velocity at surface level and sea level height after 10 lunar days run in experiment (a) Case 1 and (b)
Case 2. Velocities are plotted at every other grid point. See Table 1 for model conditions of Case 1 and 2.
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Fig. 4. Distributions of (a) salinity and velocity at surface level and sea level height and (b) salinity and velocity at 7 m depth after 40 lunar
days run in experiment Case 2. Velocities are plotted at every other grid point.
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Fig. 6. Distributions of Coriolis (left)
and barotropic pressure gradient (right)
acceleration (unit: 10 m/sec?) at surface
level after 40 lunar days run in experiment
Case 2.
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Fig. 11. Vertical distributions of accel-
erations (top to bottom; inertia, horizon-
tal eddy friction, Coriolis, baroclinic
pressure gradient, vertical eddy friction)
and variation of barotropic pressure gra-
dient acceleration (unit: 107 m/sec?) in
eastward (left) and northward (right)
direction, averaged over a tidal period
along section B after 40 lunar days run
in experiment Case 3. E.M. denotes lon-
gitude of the southern channel mouth.
Roman numbers in bottom plot denote
the same subregions as in Fig. 10b.

ol A FMo2RE 2FHIF AGF B L | AW, 2REILL 2 UgAolx Pueld mol9
HAe Aoy APES thE 2o] AEE 5= vk MA F ALFEEE A 223 IS ) Y] Bxon
T Ad7t G YrEEEH 2uEe] goid Fulz wd]  IHEEE A4 25EHa A o $2ul) 3450 (Fig. 9,
UWERR=(Fig. 8a, Fig. 9) 9202 & 279} wlelet aidell  Fig. 11) PaalHo] HolxlA] st} Hasiae] ZA <@
Me 277F AR 3% 27 Fdgo] Be i d  AAelx) Basis TR PR () TR)E 2501 o
ol7] jEolth(Fig. 7). &, B2 W At Y=2F ) A FRA TFH AL BAZ o)z ATFel] AdS S

Z7WA) NESR RES|T AZO|F 2R/ AFHE o oA WA AYS 26 BE AAEdME FEARRI} GEE
=

f=arolan]

AZFT} o] ABTE HHOZ OB B2 EN AYF 02 FHjol(Fig. 8a) EE0) BXAAL w2} Wk A2 o

fr

olF2 # 5(1999, Fig. 8)°] B3 7Y FYZe] 2Fo|FH ) o]9} o] FLRE QoL ulENE 2B o3t Tl
et Rl golA e dE ) Adse shrte s £AEHRL0] RS Z/WYE 9Ee ) o)net =E
FEHA F=tl(Fig. 9), o= ©] 519997 ©] 50012 #= o oF AP o) FTFH ERE 123 FFHAAAL o) s
Ao}l B3 o3 2T Eee] 2R AT AGF o)F BEAYRE EZo] BAME 92 Sl dEe) FRGRT
e IR TN BREQESH)A%CE AP4E FTFITE 2 o)FA s 7o)



167

(@)

36.51

Lov ¢ s s sexnmttre.
B R A AR AR S

D AR

3
RN

36.0t

P A S AR L L "
PERREEETP S Tote L

~ ¢ oame TP L cdbene

~ Ele.(cm)
Y 40 day

36.0f-

126.0 126.5E
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3 and 4 after 40 lunar days run. Tidally-averaged salinity is used in
Case 3 and sea level height is plotted above sections.
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