The Journal of the Oceanological Society of Korea
Vol. 25, No. 2, pp. 62-73, June 1990

The Physical Characteristics of the Flow Field
and the Form of Arrested Salt Wedge

MOON-OCK LEE
Department of Ocean Civil Engineering, Yosu National Fisheries College, 550-749, Korea

LY I AFZE Heste] Y YEY17t EAEE 58] FEEAL Foray) A 4Ye
gt de4rie Ao ule st FABZo] RolaYoy fo AR gt
B3l 7Y E ol 88U A2 o] Ys 2R Helse YSAWE ZAPEe o
AR dF 05cm P= ot EABRUo, SR EE Holmboe L B BESAY. AWae

R E(turbulent intensity)7t ¢ T Aoz 1 Ehe F % RichardsonF7} 714l
e Fadte FE BYow 429 o 167 A=Y 278 MY 4S9 Puwale §ANTE
TREY o vide] ¥ T VISAT, FFNNME Reynolds$7t A D42 Qxurspel &
¥ X9 FAAol Frhske v 3L A2 WE S (parabolic type)l 717t E REE vgY. o
FHE H71HL)N B} FTR(x/L<03, B x= T2 RE] 9] Ad), TEHH03<x/Lo<0.7), A3
/L>078 Al 7oz ol 4ztsle Ae dYASE F2URAN AT st Aoy
A vebdo B¢ s7Ru 4R AWo) WA 2 st WREUAY s} wAs A Ansks
W, deRE o) 8gste] cusping ripple =E bursting ripple 28 AW} sy o
FH7)e] 842 A2 AMBOZ densimetric Froude 9 ReynoldsF 2= =g ol

An experimental study is performed in order to catch the characteristics of the flow field at arrested
salt wedge, using a rectangular open channel. Arrested salt wedge is generally so stable that the observa-
tions are easy, but velocities and interfacial waves are measured with the aid of visualization method, by
injection of fluorescent dyes. The density interface, which is defined as the zone of maximum density
variation with depth, exists in about 0.5 ¢cm below the visual interface, and vertical density profile is
quite well satisfied with Holmboe model. Interfacial layer has high turbulent intensity and its thickness
decreases as the overall Richardson number increases and has magnitude of roughly 17% of upper
layer. Cross-sectional velocity distribution just shows the influence of a side-wall friction and in the
upper layer vertical velocity profile also becomes uniformly as Reynolds number increases, but in the
lower layer it shows nearly parabolic type. Suppose that we divide salt wedge into three domains, that
is, river mouth, intermediate and tip zone, entrainment coefficient is small at the intermediate zone and
large at the river mouth and the tip zone. River mouth or intermediate zone has comparatively stable in-
terface and capillary wave therefore is produced and propagated downstream. On the other hand, tip
zone is very unstable, cusping ripple or bursting ripple is then produced incessantly. Arrested salt wedge
form is nearly linear and has no relation to densimetric Froude number and Reynolds number.
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Fig. 1. The outline of experimental equipment.
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Table 1. Experimental conditions

Run H, hl e QI Qs Lo
(cm) (cm) (cm3/s) (cm3/s) Re, Fd, Fo' (cm)

1 20.0 17.3 0.0203 207.6 127.8 2356 1.049 0.419 338
2 18.2 13.3 0.0109 3459 230.6 3852 0.976 0.470 230
3 20.7 14.7 0.0040 3459 476.9 3786 1.189 0.515 230
4 20.0 15.5 0.0201 207.6 87.8 2322 0.490 0.259 295
5 20.6 17.9 0.0223 207.6 133.0 1950 1.001 0.372 346
6 20.0 17.7 0.0109 207.6 99.7 1668 1.607 0.553 340
7 20.0 16.4 0.0129 255.0 133.0 2630 1.050 0.378 290
8 20.1 15.6 0.0129 389.0 217.0 3984 1.426 0.567 264
9 20.0 15.6 0.0082 255.0 183.0 2612 0.975 0.418 276
10 20.0 15.5 0.0045 255.0 2330 2692 1.272 0.462 251
il 20.0 17.0 0.0266 255.0 300.0 2724 0.961 0.411 331
12 18.5 13.8 0.0069 255.0 100.0 2771 0.962 0.405 228
13 21.3 15.5 0.0031 255.0 100.0 2750 1.391 0.404 233
14 20.0 14.0 0.0142 207.6 100.0 1796 0.379 0.252 291
16 19.8 16.6 0.0140 207.6 100.0 1761 3.979 0.351 303
17 19.4 17.2 0.0139 207.6 100.0 1786 1.724 0.524 327
18 20.0 16.5 0.0139 207.6 100.0 1713 0.859 0.347 306
19 20.1 17.0 0.0139 207.6 100.0 1727 1.139 0.373 315
20 20.0 16.7 0.0140 207.6 225.0 1713 0.935 0.381 315
21 20.2 15.6 0.0138 431.8 100.0 3603 1.190 0.466 261
22 20.5 16.7 0.0123 207.6 134.8 1564 0.807 0.388 322
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Fig. 2. The relationship between the density interface
and the visual interface (Runl).
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Fig. 3. The comparision between experimental results
and Holmboe’s density model.
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Fig. 4. Typical example of the nondimensional rms of density fluctuations and vertical density distributions (Run 13).
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Table 2. Mean values of entrainment coefficients in
regard to each domain.

Domain Entraim‘nem Rela 'tive
coefficient ratio

River mouth 0.00188 1.525

(x/L¢<0.3)

Intermediate 0.00123 1.0

(0.3 x/1¢<0.7)

Wedge tip 0.00448 3.633

(x/L20.7)
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