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Abstract

In connection with redevelopment of Busan North Port, there has
been lots of studies and efforts for the development of superannuated
North general piers into a center of marine tourism and waterfront for
the citizens of Busan. Recently it has moved to the stage of
execution, after several trials to find concrete solutions. On the other
hand, the change of flow field and tidal exchange caused by
redevelopment is one of the important investigation subjects. This
study deals with the change of flow field and water exchange after
redevelopment using numerical simulation technique, based on the
general data which were collected and analyzed. As a result of
simulation, the speed of tidal currents are tended to decrease near the
North and inner-port and increase at the main waterway.
Furthermore, the tidal exchange had a tendency to be small both
before and after redevelopment by about 77% in a quasi steady state,

which is about 15 days after.
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NOMENCLATURE

Ay horizontal heat diffusivity

A,y horizontal kinematic viscosity (m®/sec)
B, one of the turbulence closure constants
c, speed of sound

o8 Courant number

Cr maximum internal gravity wave speed
Dy, Eckman depth

f Coriolis parameter

g gravity acceleration

G, G, dispersion term

H(z,y) total depth

LK horizontal grid index and vertical grid index
Ky, vertical diffusivity (m?/sec)

K, vertical kinematic viscosity (m®/sec)

l turbulence length scale

n present time step

n+1 future time step

P pressure

P, atmospheric pressure

P, Prandtl number

R short wave radiation flux

R, Richardson number

S, Schmidt number

Sy Sy function of a Richardson number

S salinity (psu)

T potential temperature (K)

t time



i, reference time
U,V velocity in X, y direction
_U,T/ depth—averaged U, V velocity
i maximum advective speed
v horizontal velocity vector (U, V)
w wall proximity function
w velocity in z direction
T, 2 each computational direction on cartesian coordinate
Ax, Ay grid size in X, y direction
Az vertical grid size in cartesian coordinate
At external mode time step (sec)
At, internal mode time step (sec)
At time step interval
u, friction velocity
T T, wind shear stresses in X, y direction
w velocity component normal to sigma coordinate surface
A% horizontal gradient
P density of sea water
Po reference density
Ap difference between density of sea and reference density
o, Prandtl number or Schmidt number
Ao vertical grid size in transformed coordinate
k Von Karman constant
n water surface displacement



x*,y*,a* transformed coordinate

¢ twice the turbulence kinematic energy (m”/sec’)

¢l d® x the turbulence length scale(m’/sec”)
angular velocity of the earth

latitude

0 basin area average density
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Fig. 3.1 Flow chart for POM simulation
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Table 4.1 Summary of model simulation set up

G 3 9 A9
Aot et ¢ fs A3
5 A AY 2y AAzZA F&
NI o= 7 2AE AT
2 49 POM (Princeton Ocean Model)
gz, giHgs gt AR T B2 Y
042 9
Ao &9 (30.0kmx*25.0km) (8,010mx4.425m)
150 x 125 (18,75078) 242 x 140 (33,88071)
2 2t
AS=200m A S5=15,30,60,120m
359 7H(M2+S2+K1+01) 154 7ZH(M2+S2+K1+01)
= A
n(vRp&A5) * 0.023 n : 0.023
v & 93 A4 A A, AL
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Fig. 4.12 Maximum Flood current of before development

Fig. 4.13 Maximum Ebb current of before development
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Fig. 4.16 Maximum Flood current of after development

Fig. 4.17 Maximum Ebb current of after development
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Fig. 4.18 Distribution of maximum flood current velocities after

development

Fig. 4.19 Distribution of maximum ebb current velocities after development
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Fig. 4.20 Variation of maximum flood current

Fig. 4.21 Variation of maximum ebb current
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Fig 4.23 Region for the initial particle input for the before and after

redevelopment
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Fig. 4.24 Characteristics of particle movement after 100hours
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Fig. 4.25 Characteristics of particle movement after 3days

before development
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Fig. 4.26 Characteristics of particle movement after 6days

before development
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Fig. 4.27 Characteristics of particle movement after 9days

before development
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Fig. 4.28 Characteristics of particle movement after 12days

before development
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Fig. 4.29 Characteristics of particle movement after 3days

after development
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Fig. 4.30 Characteristics of particle movement after 6days

after development
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Fig. 4.31 Characteristics of particle movement after 9days

after development
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Fig. 4.32 Characteristics of particle movement after 12days

after development
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