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Density Interface Novenent and Mixing in a Two-Layered Stratified Flov Systen
Exposed to Wind Stresses - Hydraulic Experinents and Numerical Experinents -
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By Jong Seong YOON, Keiji NAKATSUJI and Kohji MURAOKA

Two-dimensional hydraulic and numerical experiments have been
performed for clarifying the wind-induced upwelling and mixing
phenomena in a two-layered stratified flow system exposed to
wind stresses at the water surface. Both experiments make clear
that the classification of four flow regimes proposed by Spigel &
Imberger (1980) is a good agreement with both experimental results
in terms of Wedderburn number and that upwelling phenomena of
density interface occur only in the range of We less than 4.0.
Both experiments are also carried out in the flume with an open
downstream boundary in order to examine the phenomena appeared in
semi-enclosed bay such as Tokyo Bay. The numerical experiments
are quantitatively confirmed to show a good agreement with the
results of hydraulic experiments.
keywords: stratified flow, upwelling, mixing, Wedderburn number
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F-1 EBREH
Run u h H a4p Ri«| We 2h R
number (n/s) () (m) | (kg/m?) L
1 6. 5%x107° 0.1 0.3 38 1090 | 39.6
2 016.5%x10°% 0.1 0.3 12 360 | 13,1
Closed 3 6.5%x107? 0.1 0.3 7 160 5.8
Flume
4 116.5%x10°° 0.1 0.3 4 93 3. 4
5 16.5x10°° 0.1 0.3 1 23 0.8
6 | 6.5%x10°° 0.11]0.25 38 1090 36.3
7 /6. 5x10°° 0.170.25 20 464 15.5
8 116.5x107° 0.110.25 12 360 12.0
Open -
Flume 9 6. 5%x10°° 0.11]0.25 7 160 5.3
10 [ 6.5%x 1073 0.110.25 4 93 3.1
11)6.5x10°° 0,1 ]0.25 1 23 0,176

where, us : friction velocity of water surface, h, : depth of upper layer,
H : total depth, 4 p : difference of density between upper and lower
ones, L : distance of wind blowing, Rix : Richardson number,
We : Wedderburn number. :
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