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Long-Term Shoreline Change and Evaluation of Total Longshore
Sediment Transport Rate on Hupo Beach
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ABSTRACT: The harbor siltation by longshore sediment transports has become a serious problem on the East Coast of Korea. A reasonable
prediction of the longshore sediment rate is important to approach the siltation problem effectively. In the recently developed 1-line model, the
empirical constants of the sediment transport formula, which include the absolute quantity of sediment transport rate and the spatial distribution
of breaking wave height by wave deformation, are treated as calibration parameters. Since these constants should be deternined by the very
long-term shoreline data, the longshore sediment rates are much more reasonable values. The method was applied to Hupo Beach, which has
experienced heavy siltation. The authors also discuss long-term shoreline change using aerial photos and the observed wave-induced current
patterns. According to the result, the SWidirection sediment transport rate was 146,892myear, and the NE direction was 2,694,450m/year at
Hupo Beach for the last 11 years. The siltation in Hupo Harbor might be affected by the NE-direction sediment transport from Hupo Beach.
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Fig. 1 Aerial photo view around Hupo Beach

e} olFdth X3 FUIA S AU vlwE FBA
(1/20~1/40)F olFi AeA HAZe] FEaHlS 1/40 A=
2 a3 e Holtk #AEY PBL HAHLE g,=0.03
~0.40mme]| i34 |71d, 1991).

s (1997)9 SJ3hE el drbARe] EBEL E
ol 74 3, sHAlolE SSEWE, FA0E NESRe] &e
A vehdth 2e)a g 1997)e] &g 1819 F< 239
B3 g F719 HFe 77 097ms} 52%00th FA A, ¥
g 553 e ST AL FEY HMSY —?EBH
HolXe WAl 1¥At 4 9(Shadow region)®] FFCE H5
FAPE $AIA vebdth old] wet 23 sEAelE ¢
Gl Eel FAstA hd FHRAE AT TEFY0l P
Qom, o] & wEPAE AT thuie] AFE FHo|T.

o
ol
-

(<7

H rﬂa' ot

2.2 sfiorMuis]

Ty FHe FdustE geksly] sl FEAHPEA
A AFehe FFEIAA1971E, 1980 108 1Y 114 30%,
1988\ 9€ 15 8A] 40%, 1991d 4€ 12 ¥ 19954 104 12
114 138)¢ FE3 JAFFE HFNE F2350 FaAd &
22z} 2005 128 16U 9A] 388 ~10A] 302(]3F EUAIES
Al S AR2RE e ArPast P Fg 29 v
ehfiglch oul, 23 HEA} 278em(F R EEAR 3
ARAE; hitp;//mdenorigokn) |2 A FEA ZHRAL
wHEA ik Fig 200 AAE 28 A9 FX3 AHA
Agol sigais 1971d kAol gt 7 Sdsd sjwEe
S, & 19719 bl Pdsy ki AR ¢ FEAE
yehd Aol

19719 o1F 2005'37bA] 2] $E(FEAW HFAF)AME
Hdl Bm A= o] FHES FAstglon, Iy #5
(X At FEsh)ele Hd 69m FE digkde] A
st 27t ARAE HAHE IS Holed, oA i

£

el Fa w7t AgH e BEEe AT wFes
JFET e AL UENITh 223 o)H @ AL 19954 °lF

80 4 096 474
B TIoU=187d
E 0 1988-1971
I 60 ——= 1991-1971
5 y —— 1995-1971
z 2005-1971
T 4
Q
o
g 20
[V
(@]
W 0
O o
p=d
i
g 20
w
0w
O 40 :
780 300 920 340 360 380 400 420 440

LONGSHORE O STANCE (X 10m

Fig. 2 Long-term changes of beach width difference in Hupo
Beach from 1971 to 2005
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Fig. 3 Observed wave-induced current pattern in Hupo
Beach
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Table 1 Statistical values of error square for beach width

Calibration parameters Mean o* Sum Remarks
Ki=0.1 & K»=1K; 26.2 643 39562
Longshore
Ki=02 & K;=1K; 56.3 995 8497.1 distance grid
= 95~445
Ki=04 & K;=1K; 86.5 1148 130658
(Total
Ki=0.1 & K=0K; 9.4 150 14112  simulation
region)
Ki=01 & K>=2K; 76.7 1232 11588.0
Ki=0.1 & K»=1K; 6.6 9.5 8332
K=02 & K=1K, 224 264 28276  Longshore
distance grid
Ki=04 & K;=1K; 49.1 503 61903 = 95~420
(Shadow region
Ki=0.1 & K>=0K: 10.8 160 13561 ¢ breakwater)
Ki=01 & K;=2K; 438 458 55230

* Standard deviation
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Fig. 6 Evaluated total longshore transport rate from 199 to
2005 in Hupo Beach
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