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Abstract : The structures of fresh water plume depending on estuarine geometries and wind directions (upwelling, onshore, down-
welling, and offshore winds) were studied using the Regional Ocean Modeling System (ROMS). Four idealized estuaries, which
are different in bathymetry, were considered. The results showed that the fresh water plume was restricted close to the shore line
where a river was connected to the sloping shelf rather than the flat shelf due to the fast momentum exchanges from x, y to z
momentums on the sloping shelf. Mild upwelling and offshore winds (|r,|=0.01Pa) enhanced stratification on the contrast to
previous studies which showed that winds destroyed stratification by enhanced vertical mixing. However, downwelling and onshore
winds had similar effects on the vertical structure of the fresh water plume as in previous studies enhancing vertical mixing. The
plume was confined above the underneath submarine channel, thus the plume path was directly affected by the direction of the
submarine channel on the shelf.
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Table 1. Description of the model domain
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Case # Channel-shape (km)  depth (m) Shelf slope
1 Rectangular 20 10/10 Flat
2 Rectangular 20 10/10 Sloping (0.001)
3 Triangular 20 15/5 Sloping (0,001)
4 Parabolic 20 20/10 Flat
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w4 sharo] H7He
3t vt} A A H(offshore boundary) 7}o] A Z 5 100 km
ol FASIReH, ol ZollelHe] B ehatol
slafolxle] zelmstol sl AUl dFL WA A
317] Slatoltk. Slel Al AAIT 474e] Aol ths) Table 1
I Fig. 1o Awsigich 2d AXpo] A7) 3+ 9| Zo]
7k i 500 mE FA &A% en o] Drijhout}
Lindow7} AJAI$E ‘&gl AzLe] F7]= W+ Rossby ¥H7
(internal Rossby radius)2] 1/30] {x] ¢otof mrpap=!"1¥
710l Rzl figkolth
A A We] &5 (momentum) ¥ F& A Wo
Z] ZAF &of sl 4] = Mellor-Yamada level-2.5 turbulence
o] &ttt Hle A3 logarithmic bottom
roughness& A5} 2™ roughness height= 2 cmE A&
SHAL, 7o) 29 e g Ao Jhgelain Wad
(Coriolis effects)?] 932 1125}7] ¢35} Coriolis parameter
L 9w 30°Noj sfgslis 7.25 x 10755 AFR51%.0 1 beta
effect= 9= Ao 2 7143519t
"ol 7] 21082 20T 35 ghgo di& o
3k vigtEo] Yl o &l(computational domain) Ao 23]
o] gz Az 7} gov], 2 Lo wavt e W
A2 em® 4 ARERE $Ehs AL APesth 9
3 AAZAC R 0.5 me] ZaFeKtidal amplitude) 124 7F
o] A F7|E ZH=(S, tide) 4] WHIE 7151 E‘:*‘Oﬂ
gl mue] BEIY GR AAZAODL 2§
HiE GEoll i 2tz s 0= 24%—0]—‘211:]-(zer0

AL WA %

A 51 Agolet. ®

closure model2

b) c)

Fig. 1. Model domains and bathymetries. a) The rectangular channel with a sloping shelf (Case 2), b) the triangular channel with a
sloping shelf (Case 3), and c) the parabolic channel with a downshelf tumning submarine channel, The bathymetry for the Case

1 is exactly same as Case 2 except it has a flat shelf,
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Fig. 2. Applied wind stress in time,
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Fig. 3. The top view of iso-surfaces of salinity of 20, 25, 30,
and 34 g/kg for 4 bathymetry cases: a) rectangular and
flat shelf, b) rectangular and sloping shelf, c) triangular
and sloping shelf, and d) parabola and down-shelf
turning channel cases. These are the results of no wind
condition,
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Fig. 4. Plume structures for Case 1: a) upwelling, b) onshore,
¢) downwelling, and d) offshore winds cases.
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Fig. 5. Plume structures for Case 2: a) upwelling, b) onshore,
¢) downwelling, and d) offshore winds cases.
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Fig. 6. Plume structures for Case 3: a) upwelling, b) onshore, ¢)
downwelling, and d) offshore winds cases.
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Fig. 7. Plume structures for Case 4: a) upwelling, b) onshore, c)
downwelling, and d) offshore winds cases.
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