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History and Characteristic of Beach Erosion on Songdo Beach
in East coast of Korea
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Abstract

Songdo beach in Pohang City has suffered from bouts of beach erosion due to various reasons over
many years. One of the most controversial issues is the extent of the harbor facilities effect on the
beach erosion. In this study, the characteristics of erosion to Songdo beach were reanalysed using
historical data and some aerial photos. Specifically, we set test cases based on the history of human
modifications to the surrounding area and the topographic change around Songdo beach were
investigated by 3D topographical deformation model. In the end, based on the results of these various
kinds of investigation, this study found multiple causes of Songdo beach erosion.
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Fig. 2. Characteristics of Wave and Wind on Songdo beach
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Fig. 1. Location of Songdo beach, Pohang
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Table 1. Dams on Hyeongsan-river
Dam Location Effective storage (m*) Year
AnGye Yugeum-ri, Gangdong—eup, Gyeongju-si 13,000,000 1971
Yeongcheon Seonggok-ri, Jayang-myeon, Yeongcheon-si 81,400,000 1980
Table 2. River structures on Hyeongsan-river
River Hyeongsan~-river Gigye-stream Total
Classification yeang £7
Embankment 77,380 m 26,490 m 103,870 m
Bank protection 77,380 m 26,490 m 103,870 m
Flood : :
revention Drainage reservoir 2 place 1 place 3 place
p Drainage sluice 68 place 12 place 80 place
structures - -
Drain pipe 67 place 6 place 73 place
Drop structure - - -
Water Intake reservoir 17 place - 17 place
Irrigation Intake low dam 18 place 13 place 31 place
structures Intake sluice 9 place 13 place 22 place
Watermark 4 place - 4 place
The others Bridge 22 place 10 place 32 place
Table 3. Construction history of harbors nearby Songdo beach
Year Construction situation Year Construction situation
v
. ’ > Changing of
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Table 4. Construction history of the breakwater on Pohang harbor

Extension Curnulative .
No. Year distance total Plane figure of Pohang harbor
(D | Before 1976 662.0m
@) 1978 20.0m 682.0m
® 1979 61.5m 743.5m
) 1980 47 0m 790.5m
® 1982 58.0m 848 5m
® 1983 13.5m 862.0m
@ 1987 30.0m 892.0m
1988 70.0m 962.0m
© 1989 38.0m 1,000.0m
) 1990 10.0m 1,010.0m
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Fig. 4. Analysis of water depth change based on a marine chart (1985~2002)
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Fig. 6. Analysis results of water depth change based on sections
Table 5. Computation Resulis of % ,
. NNE NE ENE E
ave dir. Ratio of | Ratio of Ratio of | Ratio of
No. of 0 0 No. of 00 No. of O | No. of 10 O
‘Wave Hel. appearatice gll)lm Ulatlzg appearance gg;negrlggzg appearance gun]u} Z?lzg dppearance ggpnelalﬂrzglzg
H, <05 10 11 58 84 29 88 40 10.3
05< Hy<1.0 101 126 213 39.1 128 479 174 5.3
1.0< H (<20 507 69.9 321 8.4 125 86.0 152 94.6
20< H(<30 225 9.4 76 96.4 42 98.8 20 9.7
30< Hy <40 37 95 15 98.6 2 99.4 1 100.0
H =40 4 100.0 10 100.0 2 100.0 0 100.0
Total 84 693 328 387
H o) 2.8 2.4 2.3 ' 19
b, 125 10.8 10.3 84
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Table 6. Cases of the topographical deformation model test
Classification Case0 (1985) Casel Case2
Plane condition in Fig.7 1N (H+(2) (D+(3)
Water depth Situation (1985)
Wave input condition NNE : H=296 m, T=95s, NE @ H=260m, T=100s,
v ENE : H=2.35 m, T=85s
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