skt okt Al A9d A2&, pp. 73~77, 2003. 12. 31 (ISSN 1229-3431)
Journal of the Korean Society of Marine Environment & Safety

A53ste FEAAM 33 Hillol 93 754 HF

Numerical Study of Stably Stratified Flow over a
Three-dimensional Hill in a Channel

Sung Eun Park - Dong Sun Kim - Chung Il Lee - Jae Dong Hwang' -

Jong Hwui Yun" - Kyu Dae Cho™
Research Center for Ocean Industrial and Development, Pukyong National University, Busan 608-737, Korea
*Qceanography division, National Fisheries and Development Institute, Busan 619-902, Korea.
«*Dept. of Maritime Police Science, Korea Maritime University, Busan 606-791, Korea
w++Dept. of Oceanography, Pukyong National University, Busan 608-737, Korea

2 o R ATANE 4F5E FRAA 304 hilld 2 HHAYe] FF Yol 0l
o ANEH bill FH 453 AW 439 THE BPYoR wE 02 vehdh hi
U dehick el HRE il 34 YEE LA 930D GYTIE SERIA e

."

ﬁr‘
=
< &
B
2
R
i
40%[19‘:
om“‘mlo
oft
e
fo u
0 qu ok

2
1S A Qelis 5 a_z@% me} B2 7, 2 FRINE B FUE

o2 Asted SAEA & bi
G} Aot AEE UBND. T A% R4S hilel ARAME PAF, 1 FHAHE S50 YHE SAE dehg
3 FAlo] $EALE 2%g W hile WL B 7Y FLHA 850 w AR £ 99 2 AL e AoE

salgol : AYEHY, 455, EUgR

Abstract : This study focuses on illustrating the effect of a hill on current filed at a channel, and the topographic effects of the
hill were studied with various numerical experiments. The model experiments showed that stratification as well as bottom
topography had influence on current fields around the hill Due to stratification effect, Karman vortex formed behind the hill by
bottom topography made effects on water movement only in the deep layer. The vortex reduced density field around the hill
which resulted in the stratification in the water column, and which also resulted in the movement of isopycnic surface to deep
layer both in front and back of the hill The water in the back of the hill moved upward along ispycnic surface gfterward. From
these effects, velocity pattern in vertical direction around the hill showed opposite direction, downwrad in front of the hill and
upward in the back However, the upward flows did not seem to have any significant influence on the water conditions in the
surface layer, even though strong upward flows were found on both side of the hill.
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Fig. 1. The sigma coordinate system and vertical
distribution of sigma layers in this study.
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Fig. 2. The diagram of the model topography.

Table 1. Computational conditions in 50m grid channel

Conditions and Parameters Used Values
Channel Length 2 km
Channel Width 2 km

Depth 50 m
Division of Depth 11 layers
Computational Grid System IM=40, JM=40
Grid Spacing Ax=Ay=50m
Internal Time Step DTI= 9 sec
External Time Step DTE=0.3 sec
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Fig. 3. Vertical distributions of horizontal and vertical
velocity fields. Flow is from left to right, and areas
with positive ((a) eastward, (b) northward, (c) upward)
values are shaded.
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Fig. 4. Vertical and horizontal velocity fields in sigma
layers. Plots are the (a) upper (b) middle , and (c) lower
layer. The shaded zone represents upwelling part. Contour
interval is 0.01 cm/s.
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Fig. 5. Vertical distributions of (a) temperature and (b) density.
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