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Abstract

In recent years, the rate of mean sea level rise is rapidly increasing from
the phenomena of global warming, together with the increasing trend of
storm scale. The issue of sea level rise 1s multifaceted and produces a
range of environmental problems. Especially, high tides and the tidal
currents become higher, and wave base increases, so the energy received
at the coastal boundary may increase. This brings that many coastal
environments go into disequilibrium, such as damages to the structures,
erosion, and deposition. Similarly it was known that the problems of
nearshore processes and damage of berth and counter facilities during
storm period had appeared at the small fishery port of Daebang,
Samcheonpo Old and New ports, Korea. The purposed this study is try to
analyze the impact due to rearrangement of counter facilities and berth
layouts adopted for tranquility of those ports. Because these are being

connected to Daebang channel, the rearrangement of the structures might



affect to the current speed and direction and wave height, so does to the
sea bottom undulation. Therefore, it is necessary to take model test for
prediction of bottom change under the condition of new layouts of port
facilities, and the combined wave and current impacts to the bottom were
analyzed by numerical models. The formulated models were compared with
the field observations and the possible bottom changes were discussed.
Although the model study gave reasonable description of beach processes
and approach channel sedimentation mechanism, it iS necessary to compare
with the long term based field history, including the records of waves,

tides and bottom materials, etc. for better prediction.

KEY WORDS : Breakwater, Erosion, Accretion, Tidal -current,

Sedimentation, Wind wave



Vi

viil

N

Hr

ﬁo

1.1 A2 #j

Cd?—

R4

g -9

of o

3 Wl

1.2

O O © 0 0o O,

ok
{

=3
"o

| /Kc-)] ﬁ] _/,:

%7@

212 ¢
213 A

5

jze]

oo

B

10

215 HFEZFE O] H A e

-16

16
17

221 7%
222 3}
2.3 FEAJO] T et

<
rvze)
~

HO

l

19

21

A3 &

21

31 £

25



28
34
38

34 u].%}

9|

3.5

39

BK

39
42

41 &

42
~44
w44
47
e 49

412 95 A upn

No
T®
oF
Nd

:

&

0
_5 r
o

wE
dr

B

ol

ol

56

62

~o
To
W
K

65
70

435 A A AT BT e

o
it

B
gl

Bl
w

it

A5 2

&
nR
g

wH

_iv_



LIST OF TABLES

Table 3.1 Harmonic and nonharmonic constants in the vicinity of at
SAMCREONDO NEW POIL «++seeesseessseesseessenseeissenisesisieiisiie s 29
Table 3.2 Harmonic and nonharmonic constants at Samcheonpo Old port
...................................................................................................................... 23
Table 3.3 Information of SUIVEY POINt «wsssseesseesersserememsemiieissiieeiseiesiesioees 2%
Table 3.4 Harmonic constants of tidal currents at the selected stations -+ 27
Table 3.5 Occurrence frequency of wave period and height e 29
Table 3.6 Occurrence frequency of wave direction and height ««eoeeeeeeeereeeeee: 30
Table 3.7 Maximum values of significant wave height e 31
Table 3.8 Design Wave at deep WALEr ww - wrsceresresieseiierieimiiisicieeees 32
Table 3.9 Design wave at Shallow Water - sseseresseeserieeieniienisieinens 33
Table 3.10 Wind direction of observation frequency possibility ««:«eseeeeeeee 36
Table 4.1 Summary of model SIMUIAtON St U - wssweserserssersremmemieniesienes 40
Table 4.3 Survey data of tidal currents by NORI - swseeseeseririsneicrierinns 48

Table 4.4 Difference of average current speed before and after

COl’lStI'llCtiOl’l at cross SGCtiOl’l ................................................................ 57



LIST OF FIGURES

Fig. 1.1 Study area at the SAMChEONPO Sa - wwsresseesermsrmserisimieeisiisiiceaae. 2
Fig. 2.1 Idealized atmospheric boundary layer over water «wweeeeeeeeeemeeeeenns 11
Fig. 3.1 Observation points of harmonic constants and tidal currents ------ 21
Fig. 3.2 Tidal chart at Samcheonpo Old POrt - swsseesseessrmsrmimimeiiesisieeas 24
Fig 3.3 Wind direction of observation frequency posSsSibility :---eeeeeeeeereeeeeeeeens 34
Fig. 3.4 Wind direction of observation wind speed i 35
Fig. 3.5 Wind data at Tongyeong (August, 2007) - wwseweeeeeemseresmeseeiecunennns 37
Fig. 4.1 Bathymetric chart, flexible mash, and comparison points -« 41
Fig. 4.2 Time series of SUIface elevation - rmmeriiisiiciiesieninns 45
Fig. 4.3 Coefficient of determination at PT-1 and PT =2 «oooeeeeemeeeemneeeennn 46
Fig. 4.4 Result of tidal current at Cl, C2, C3, and C4 --oorereerrmmnremnnennnnniee 50

Fig. 45 Maximum flood and ebb currents before construction (Pure

Current) ........................................................................................................... 52
Fig. 4.6 Maximum flood and ebb currents after construction (Pure

Current) ........................................................................................................... 53
Fig. 4.7 Maximum flood and ebb currents before and after

Construction (Pure Current) ....................................................................... 54
Fig. 4.8 Maximum flood and ebb currents before and after

COl’lStruCtion (Wlnd wave and Current) .................................................. 55
Fig. 4.9 Cross section for the comparison of the calculated currents - 57
Fig. 4.10 Comparison of flood currents speed before and after

COl’lStrUCtion (Pure Current) ..................................................................... 58
Fig. 4.11 Comparison of ebb currents speed before and after

construction (Pure current) ..................................................................... 59

_vi_



Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

412

4.13

4.14
4.15
4.16
417
4.18

4.19

4.20

4.21

4.22

4.23

4.24
4.25

Comparison of flood currents speed before and after
construction (Wll’ld wave and current) ................................................ 60

Comparison of ebb currents speed before and after

COl’lStructiOl’l (Wll’ld wave and Currel’lt) ................................................ 61
Strongest wave fleldS before COl’lStTUCtiOH ......................................... 63
Strongest wave fleldS after COl’lStrUCtiOH ............................................ 63
Detaﬂ wave fleldS before COl’lStructiOl’l ................................................ 64
Detaﬂ wave fleldS after Construction ................................................. 64

Bottom changes before and after construction for 10 and
ZOdays Simulation (Pure Current) .......................................................... 66
Bottom changes before and after construction for 30days
Simulation (Pure Current) ......................................................................... 6’7
Bottom changes before and after construction for 10 and
ZOdays Simulation (Wave Current) ........................................................ 68

Bottom changes before and after construction for 30days

Simulation (Wave Currel’lt) ....................................................................... 69
Selected station point for change of bed level «eerrrereeermnniiiennn. 71
Change Of bed level at ST1~5T4 ....................................................... 72

Change of bottom profiles at t1~t16 for 30 days simulation -+--- 76

Change of bottom profiles at t17~t32 for 30 days simulation *--- 77

- vii -



NOMENCLATURE

A horizontal eddy viscosity
Ay By, By constants

A, B nondimensional functions of stability
C Chezy number

c phase velocity

Ch tand drag coefficient over land
Cys Cpy W, Wy empirical factors

¢y drag coefficient of air

¢ drag coefficient

¢, group velocity

c, Smagorinsky constant

D still water depth

ds, median grain diameter

X
g
=

energy density

Coriolis acceleration
gravitational acceleration
total water depth

wave number

EE S LS B

~

von Karman constant

o

bed load calibration factor

7

w

suspended load calibration factor

&

Obukov stability length
characteristic length

Manning number

ES
3

wave action density

g

iS]

atmospheric pressure

0

source term for the energy balance equation
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:LSQ ‘LCQ ECQ GCQ

»

TT, TY, YT, Yy

T

TT, TY, YY

T

t
AT
At

T, Y, 2
Ax, Ay

obs

salinity
relative density of the sediment

deformation rate

bed load

suspended load

total load

components of the radiation stress tensor
components of the lateral stresses

temperature

time

alr-sea temperature gradient
time step interval

equivalent neutral wind speed

wind velocity at elevation z

friction velocity

friction velocity associated with the bottom stress

friction velocity associated with the surface stress

current velocity
depth—averaged U, V velocities

flow velocity above the bottom

flow velocity 10m above the sea surface
velocity by which the water discharged into the ambient

water

geostrophic wind

each computational direction on cartesian coordinates
grid size in X, y direction
elevation of wind observation

surface roughness length
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T T, bottom stresses in X, y direction

sz’ sy

Towr Ty wind stresses in X, y direction

P density of water

Po reference density of water

7 water surface elevation

¢ geographic latitude

p) angular rate of revolution

P latitude

P universal similarity function

I dimensionless stability parameter

0 wave direction

o' angle between 79 and the surface stress
o linear dispersion relation

\Y4 four dimensional differential operator
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Table 3.1 Harmonic and nonharmonic constants in the vicinity of at

Samcheonpo New port

Mo So K O
Location
Half Tidal Range (cm) / Phase Lag (°)

Samcheonbo | gy 5 /9509 | 417 /2726 | 166 /1690 | 122 /1527
Old port
Charan Bay | 80.0 / 2457 39.0 / 279.0 16.6 / 190.6 114 / 1444
Noryang 1065 / 259.0 | 456/ 291.1 172 / 1736 11.1 / 1563
channel

hdziiion 81.9 / 253.4 37.8 / 276.4 187 / 176.1 104 / 1545
Saryang Is. | 87.0 / 2497 395 / 279.6 159 / 173.8 103 / 147.2
'roﬁiiiong 796 / 248.4 37.0 / 275.9 147 / 1726 9.7 / 149.4
Mackjeon

Cont 80.1 / 253.8 37.6 / 282.3 127 / 1776 85 / 152.1
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Table 3.2 Harmonic and nonharmonic constants at Samcheonpo Old port

Location Samcheonpo Old port
Latitude, Longitude 34°55 7 277 (N), 128°04 "~ 08 ” (E)
Period 1967. 9. 28 ~ 10. 27
- Harmonic CONSt | g emi-range(“f 1% ) Lag i 4)
Partial Tide
. M, A, 943 cn &, 29509°
Harmonic s, 7 47 © 226
s | B £
MSL s,=4,+ Z+ H+ #, 164.8cm
Mean high water interval 8hr 39m
Mean lower water interval 14hr 51m
Obs. HH.W. -
Aprox HHW.(2x.5,) 329.6cm
N HW.OST. [ S+ (H,+ #)] 300.8cm
ol HWOMT. (512 959.1cm
2 HWONT. [$,+(#,— H)] 217.4cm
o MSL( ) 164.8cm
0| LWONT. [s,— (27— )] 112.2cm
. LWOMT( s — z7,) 70.5cm
LWOSTIS,—(#,+ #)] 28.8cm
S Approx.LL.W.(0) 0.0cm
< (Obs. LLW.) -
; Spring Range 2(#,,+ #) 272.0cm
? Mean Range 24, 105.2cm
Neap Range 2(#,,— #.) 188.6cm
Tidal shape factor 0.21
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Table 3.3 Information of Survey point

POINT Survey point Survey period Survey layer
34°55 " 42 " N, 2005. 4. 14

05NH-3 Under sea 5m
128°03 " 05" E ~ 5.16
34°55 " 05" N, 1990. 7. 08

90SC-1 Under sea 5m
128°04 " 29 " E ~ 8. 06
34°52 " 16 " N, 2001. 5. 23

01SR-1 ) Under sea 5m
128°11 " 37" E ~ 6. 23
34°53 " 38 " N, 2005. 5. 23

01SR-2 Under sea 5m
128°05 " 44" E ~ 6. 23
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Table 3.4 Harmonic constants of tidal currents at the selected stations

Location 05NH-3
East-West South-North
Partial Half tidal Phase lag Half tidal Phase lag
Tide range (cm/s) (°) range (cm/s) (°)
M- 102.86 348.70 89.43 168.00
So 47.41 18.40 37.80 206.10
Ky 9.61 251.60 7.67 71.60
O 6.80 204.9 5.92 17.20
Location 905C-1
East-West South-North
Partial Half tidal Phase lag Half tidal Phase lag
Tide range (cm/s) (°) range (cm/s) (°)
M- 57.29 346.8 32.29 172.4
So 25.15 28.6 12.17 201.2
Ki 5.88 246.4 3.69 81.1
O1 3.68 211.1 2.44 59.7
Location 01SR-1
East—West South-North
Partial Half tidal Phase lag Half tidal Phase lag
Tide range (cm/s) (°) range (cm/s) (°)
Mo, 12.57 356.70 1.81 176.70
So 5.46 29.50 1.2 266.40
Ky 5.88 259.70 0.72 123.60
O 5.00 214.20 0.51 86.30
Location 0ISR-2
East-West South-North
Partial Half tidal Phase lag Half tidal Phase lag
Tide range (cm/s) (®) range (cm/s) (°)
M- 8.22 320.80 19.84 176.20
So 3.06 350.50 6.94 193.40
Ky 0.37 129.20 2.40 75.10
O1 0.62 162.90 2.11 342.90
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Table 3.5 Occurrence frequency of wave period and height

. 5

H(m) M iS 36 —6v7 18 §9 j)10 i011 —1}12 12 ~ | Total | ()
0.0-0.5 2869 | 96 | 285 | 201 | 98 | 116 | 51 11 3 1 3731 | 258
0.5-1.0 6038 | 282 | 242 | 325 | 149 | 220 | 77 7 1 3 7344 | 509
10-15 647 | 1291 | 95 | 141 | 143 | 155 | 134 | 9 5 4 2624 | 182
15-2.0 10 | 143 | 171 | 42 | 47 | 64 | 54 11 1 0 543 38
20-25 0 4 16 | 59 | 22 | 2 9 8 1 0 145 1
25-3.0 0 0 0 15 | 19 2 5 0 0 2 43 0.3
3.0-35 0 0 0 0 3 2 0 0 0 2 7 0
35-4.0 0 0 0 0 0 2 0 0 0 1 3 0
4.0-45 0 0 0 0 0 0 0 0 0 0 0 0
45-5.0 0 0 0 0 0 0 0 0 0 0 0 0

5.0~ 0 0 0 0 0 0 0 0 0 0 0 0

Total 9564 | 1816 | 809 | 783 | 481 | 587 | 330 | 46 11 13 | 14440
Prop.(%) | 662 | 126 | 56 | 54 | 33 | 41 | 23 | 03 | 01 | 01
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Table 3.6 Occurrence frequency of wave direction and height

Wave
0~05 05~1 1~2 2~3 3~5 5~ Total
Direction
N 355 502 38 0 0 0 895
NNE 204 266 28 1 0 0 499
NE 157 197 65 0 0 0 419
ENE 471 626 428 29 3 0 1557
E 119 173 251 40 4 0 587
ESE 49 93 48 4 0 0 194
SE 60 78 43 2 0 0 183
SSE 200 164 85 12 0 0 461
S 93 165 127 25 0 0 410
SSW 86 115 130 33 1 0 365
SW 64 97 87 10 2 0 260
WSW 294 248 268 29 0 0 839
W 191 362 204 3 0 0 760
WNW 329 1024 550 0 0 0 1903
NW 534 1897 669 0 0 0 3100
NNW 525 1337 146 0 0 0 2008
Total 3731 7344 3167 188 10 0 14440
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Table 3.7 Maximum values of significant wave height

Year | N |NNE | NE | ENE E ESE | SE | SSE S SSW | SW [WSW| W [WNW| NW |[NNW | Max.
1979 1.0 2.3 1.7 2.5 2.3 1.8 2.6 3.7 6.6 3.2 2.6 4.7 2.5 14 1.4 1.2 6.6
1980 1.8 1.9 24 2.0 2.0 15 1.6 3.5 3.8 3.3 24 24 2.1 2.1 1.7 1.7 3.8
1981 1.2 1.0 1.6 2.0 2.5 2.1 2.4 5.1 5.3 6.0 2.4 1.9 1.7 1.9 15 1.3 6
1982 1.3 1.5 2.5 2.2 2.7 1.7 2.9 3. 5 2.9 2.2 3.0 2.1 1.5 1.3 1.3 3.7
1983 1.7 1.6 1.7 3.1 3.1 2.1 2.2 2.8 4.1 2.8 2.5 2.1 1.8 2.1 1.4 1.2 4.1
1984 1.3 14 1.8 2.3 3.9 3.9 1.6 3.1 3.9 5.2 1.9 1.7 1.6 2.0 1.4 1.3 3.9
1985 1.2 2.5 2.3 2.6 2.5 2.8 a2 4.4 3.0 27 2.3 1.9 1.7 1.8 1.5 1.2 44
1986 1.2 1.3 1.4 15 1.7 2.5 34 4.6 9.2 4.8 1.8 41 14 1.6 1.8 15 9.2
1987 1.1 1.8 2.5 3.0 3.6 3.2 3.9 2.7 5.1 55 4.8 3.2 2.0 1.6 1.7 14 55
1988 1.1 15 2.3 2.8 3.0 24 2.6 3.0 3.5 2.3 3.2 2.3 2.1 1.8 1.5 1.3 3.5
1989 1.2 1.8 1.9 2.4 3.9 1.8 2.0 240 44 3.2 2.2 2.3 1.6 14 1.4 1.3 4.4
1990 1.7 2.1 2.2 2.9 2.7 2.3 2.8 S 4.2 34 2.3 2.7 2.1 1.8 1.4 1.6 4.2
1991 1.3 1.8 2.4 2.7 2.6 4.5 2.1 2.7 4.4 3.4 2.2 2.6 1.3 1.7 1.6 1.6 4.5
1992 1.7 2.2 2.1 2.7 2.6 1.8 1.3 34 5.6 3.4 1.9 2.7 2.1 1.8 1.4 1.2 5.6
1993 1.0 14 2.2 3.3 2.3 1.6 1.8 3.5 2.4 3.5 3.4 4.6 2.7 1.7 1.4 1.3 4.6
1994 14 2.5 2.4 3.2 3.5 2.7 3.1 4.2 4.0 3.0 2.1 3.6 1.7 1.6 15 1.3 4.2
1995 | 0.9 1.2 2.3 2.6 2.3 15 3.1 3.0 3.8 3.7 3.3 2.3 2.2 1.7 1.5 1.0 3.8
1996 1.0 1.3 1.6 2.3 2.7 1.8 2.3 4.0 3.1 3.1 2.7 2.8 2.1 1.8 1.6 1.4 4
1997 1.6 1.1 2.9 3.1 3.3 24 2.7 3.8 4.7 3.5 2.6 2.3 1.7 1.6 1.3 1.2 4.7
1998 1.5 1.1 1.8 3.5 3.7 3.2 3.7 2.8 4.9 4.1 2.6 2.3 1.6 14 1.3 1.2 4.9
Max. | 1.8 2.5 2.9 3.5 3.9 4.5 3.9 5.1 9.2 6.0 4.8 4.7 2.7 2.1 1.8 1.7 9.2
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Table 3.8 Design wave at deep water

Grid point:68129(34.26N, 128.17E) Deep water

Yr N NNE | NE | ENE E ESE SE SSE
10 | Hm) | 2.92 3.2 3719 | 465 | 587 | 1.77 8.6 8.45
T(s) | 765 | 7.74 8.3 8.85 | 10.21 | 1217 | 13.16 | 13.29
20 | Hm) | 3.14 3.4 409 | 589 | 737 | 954 | 10.57 | 10.54
T(s) | 794 | 7.98 8.4 996 | 11.44 | 13.49 | 1459 | 14.84
30 | Hm) | 327 | 351 448 | 663 | 827 | 1056 | 11.72 | 11.8
T(s) 8.1 8.11 8.8 10.57 | 1212 | 14.19 | 1537 | 157
50 | H(m) | 342 | 378 | 495 | 759 | 942 | 11.83 | 13.17 | 1343
T(s) | 828 | 859 | 9.25 113 | 1293 | 15.02 | 16.29 | 16.75
100 | H(m) | 3.68 41 5.56 8.9 11 13.53 | 15.14 | 15.68
T(s) | 917 | 894 98 | 1224 | 1397 | 16.06 | 1746 | 18.1
Yr S SSW | SW. | WSW | W | WNW | NW | NNW
10 | Hm) | 7.1 5.13 | 367 | 387 | 38 | 282 | 289 | 271
T(s) | 12.34 | 10.71 | 9.31 8.11 779 | 629 | 6.76 | 732
20 | H(m) | 873 | 618 | 444 | 4.07 | 414 | 291 3.056 | 291
T(s) | 13.68 | 11.76 | 10.24 | 832 | 8.08 6.4 6.95 | 7.59
30 | Hm) | 969 | 6.78 | 486 | 4.18 4.3 296 | 314 | 3.03
T(s) | 1442 | 1231 | 10.71 | 843 | 824 | 645 | 7.06 | 7.75
50 | H(m) | 1091 | 7.51 5.35 | 431 4.5 3.02 | 325 | 318
T(s) | 153 | 1297 | 11.24 | 855 | 843 | 652 | 7.18 | 7.93
100 | H(m) | 1258 | 85 598 | 498 | 476 | 3.09 3.4 3.37
T(s) | 1643 | 13.79 | 11.89 | 11.45 | 867 | 659 | 734 | 817
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Table 3.9 Design wave at shallow water

Grid point:67127(34.53N, 128.00E) Shall water

Yr N NNE | NE | ENE E ESE SE SSE
10 | Him) | 1.38 1.63 196 | 315 | 393 | 649 | 7775 | 7.07
T(s) | 508 | 542 | 573 | 7.71 8.63 | 11.32 | 1247 | 12.03
20 | H(m) | 1.48 1.87 | 242 | 3.71 4.6 778 | 941 8.86
T(s) | 528 | 655 | 7.02 | 837 | 9.33 12.4 | 13.74 | 13.46
30 | Hm) | 1.54 2.2 262 | 402 | 498 | 851 | 1038 | 9.94
T(s) | 538 | 7.09 | 7.31 8.71 9.71 | 1297 | 1443 | 14.27
50 | Hm) | 1.62 | 245 | 2.83 4.4 544 | 941 | 11.61 | 11.35
T(s) | 551 749 | 759 | 912 | 10.15 | 1364 | 15.26 | 15.24
100 | Hm) | 1.72 | 269 | 3.06 4.9 6.06 | 10.61 | 13.27 | 13.33
T(s) | 568 | 7.85 |/ 8 961 | 10.71 | 1448 | 16.31 | 16.52
Yr S SSW | SW. | WSW | W | WNW | NW | NNW
10 | H(m) | 555 | 3.72 | 356 | 3.29 | 2.13 1.71 1.61 1.39
T(s) | 10.95 | 87 819 | 763 | 596 | 541 5.41 5.1
20 | Hm) | 6.67 | 4.39 3.8 3.66 | 2.25 1.79 1.67 1.45
T(s) 12 10.18 | 846 | 8.06 | 6.11 553 | 552 5.2
30 | Hm) | 7.31 | 482 | 393 | 383 | 231 1.83 1.71 1.47
T(s) | 1257 | 10.66 | 8.61 8.3 6.2 559 | 557 | 525
50 | Hm) | 812 | 534 | 4.09 | 416 | 2.38 1.88 1.75 1.51
T(s) | 13.24 | 11.22 | 877 | 859 | 629 | 566 | 564 | 531
100 | H(m) | 9.19 | 6.03 | 4.29 | 454 | 247 1.94 1.8 1.55
T(s) | 14.09 | 11.93 | 899 | 897 | 641 575 | 573 | 5.39
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Table 3.10 Wind direction of observation frequency possibility

(Tongyeong Weather annual report : %)

Year N NNE | NE | ENE E ESE | SE SSE S SSW | SW |[WSW| W |WNW| NW |NNW | CALM
1979 9.3 9.0 8.8 3.7 2.5 3.1 3.7 4.5 7.6 8.5 6.1 3.4 2.3 4.3 5.6 8.1 8.5
1980 8.7 6.9 11.2 3.0 3.5 2.3 2.7 2.6 4.8 8.3 11.4 6.8 4.6 4.1 6.7 6.5 4.9
1981 5.9 5.6 10.3 7.2 74 3.7 4.4 2.9 3.0 6.6 6.1 7.1 7.2 5.5 5.4 4.3 0.0
1982 5.2 9.1 5.9 7.1 74 9.4 4.4 3.5 2.3 2.4 4.1 7.5 10.5 5.8 5.9 4.6 5.2
1983 44 7.5 10.1 8.2 7.0 44 4.1 1.6 1.7 3.7 3.9 11.2 5.1 7.4 3.8 6.9 8.9
1984 5.6 7.0 13.8 7.9 8.6 3.3 4.3 2.3 2 29 5.3 11.5 6.2 6.4 4.0 6.2 2.7
1985 7.2 9.1 20.8 4.0 4.7 2.3 3.2 1.8 2.6 5.0 10.2 8.4 5.3 3.5 4.4 4.0 3.5
1986 9.4 5.6 8.9 3.0 3.2 1.8 2.6 2.3 Sl 7.6 8.8 6.6 5.0 4.6 5.8 8.8 12.8
1987 6.8 6.8 10.5 2.9 2.2 1.8 2.5 3.3 4.2 11.9 11.2 5.3 3.9 3.8 5.6 6.5 10.7
1988 6.8 9.6 19.1 4.5 3.8 1.5 Sl 15 2.5 3.9 11.8 5.3 4.2 3.5 5.3 5.3 9.8
1989 7.0 9.7 20.7 4.0 3.3 1.8 1.8 2.4 4.8 3.8 11.9 4.0 2.8 2.3 4.9 4.7 10.1
1990 7.1 6.7 17.3 3.5 3.5 1.9 2.0 1.7 4.0 5.4 14.6 4.6 3.6 2.5 5.0 3.5 13.1
1991 6.9 6.8 16.7 3.7 3.4 3.4 LA 1.8 2.4 4.9 11.8 4.2 3.3 2.5 5.1 5.0 175
1992 7.1 9.4 21.9 3.9 2.3 1.4 1.8 1.7 3.4 5.1 14.6 4.8 4.5 2.7 4.6 3.8 7.1
1993 6.7 9.6 21.9 4.8 2.7 1.7 2.4 1.8 306 3.9 13.5 4.9 4.5 2.7 5.1 3.7 6.9
1994 10.4 6.1 4.5 2.0 4.8 6.8 7.1 4.2 5.0 4.9 3.7 2.1 2.7 4.2 14.0 13.2 4.4
1995 18.4 3.4 1.7 0.7 15 4.0 7.9 7.2 4.9 6 7.6 2.3 2.4 5.4 10.5 11.5 4.6
1996 27.6 10.4 3.1 1.1 15 2.7 6.2 6.9 4.2 4.1 6.2 2.2 1.2 2.6 4.1 9.8 6.0
1997 19.2 4.6 1.7 0.8 1.8 4.0 7.3 6.6 4.3 6.2 6.0 1.5 1.7 3.6 4.8 19.9 6.1
1998 14.8 3.2 1.8 1.0 1.9 4.0 7.6 5.2 3.7 6.2 4.2 1 2 2.1 6.2 30.3 4.9
1999 15.0 3.2 2.5 0.9 2.3 3.8 8.6 6.2 4.1 5.0 2.8 1.2 2.1 4.6 10.2 21.9 5.4
2000 24.4 20.9 2.3 1.0 0.8 1.8 4.5 8.7 6.6 3.4 4.0 6.3 1.4 2.6 3.0 6.0 2.4
Ave. 10.6 7.7 10.7 3.6 3.6 3.2 4.2 3.7 3.8 5.4 8.2 5.1 3.9 3.9 5.9 8.8 7.1
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Table 4.1 Summary of model simulation set up

Simulation conditions
Items
(Before/After construction)
45kmx>30km
Cal.
AS (Along the coastal line):
Whole area
) ) 20, 40, 60, 90, 125, 150m
simulation
Mesh Element:22052 Node:13116
condition
scheme /Element:22051 Node:13146
Cal. Time 30days(+3 margin day)
South Wave height 0.5m
Wind boundary Wave period 4sec
wave Wind speed and wind direction
Wind
(2007/08/01 ~2007/09/02)
Tidal
Mo+S5+K1+0; (Pure current and wave current)
circulation
Grain diameter : 0.2mm
0.004465mm (very fine silt) ~
Sand
0.915099mm (coarse sand)
transport
Porosity : 0.4
Relative density : 2.65
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Table 4.3 Survey data of tidal currents by NORI
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0 (Slmul.':ltlorj‘x frtiil)ﬂt- Before, (m/s)
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S2 1 01SR0O9
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Table 4.4 Difference of average current speed before and after construction

at cross section

(unit : cm/s)

| e ol ol <l i - (2T ot
Condition
Pure Speed
. after 3.6 14 0.9 0.2 03 | -1.0 4.8
Flood construction
current | ywave =
and before 3.3 11 2.0 1.0 02 | -0.1 7.6
current | ¢ onstruction
Speed
cfrlﬁlt after 233 | 29 | -03 | -12 | 19 | -28 | 239
Ebb construction
current | ywave
and before 235 | 31 2.0 0.8 34 | -0.8 32.0
current | opstruction
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Fig. 4.12 Comparison of flood currents speed before
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