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BEACH EROSION BY COASTAL STRUCTURE AND ITS CONTROL (2)

— Large scale coastal behavior of Joetsu-Ogata coast and beach erosion control——

By Yoshito TsucHrya, Takao Yamasurta, Tatsuhisa Izumr* and Kazuo TOTTORI

Synopsis

In the second report, the large scale coatal behavior of Joetsu-Ogata coast, about 25 km in length,
facing the Japan Sea, is first investigated by establishing a long-term shoreline change model where the
representative monsoon wave is introduced. Compared the hindcasted result of long-term shoreline
change with the real situation from 1910 to 1961, it is concluded that the proposed model can well pre-
dict the long-term shoreline change. Secondly, the shoreline change after the construction of Naoetsu
Harbour was also calculated under the condition that the sandy beach had been kept in the natural con-
dition where no countermeasures for beach erosion were constructed. The result shows that
shoreline retreats severely near the harbour and progresses in the central part of the coast.

In order to find the most suitable condition for stabilizing the coast, thirdly, shoreline change was
predicted numerically under the condition that shoreline changes are given at the boundaries. It can be
concluded in principle that when the boundary condition is given near the Shinborikawa river, the sandy
beach being eroded tends to be stable. This fact reflects theoretically to support the methodology for
beach erosion control by headlands that is now under construction.
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Fig. 4.1. Outline of Ogata coast.
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Fig. 4.2. Alongshore distribution of parameter A.
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Fig. 4.4. Depth contour maps of wide/narrow region for wave deformation computation.
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Fig. 5.3. Wave ray diagrams.
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Fig. 5.4. Alongshore distribution of wave height and breaker angle.
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Fig. 5.5. Wave ray diagram and incident angle of representative normal wave
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Fig. 5.6. Computed shoreline changes in the period of 1910-1960 assuming the 1st representative
wave condition.

(upper :wave energy flux, 2nd:no sediment supply from rivers, 3rd:10,000 m?/yr from
Seki river and 5,000 m®/yr from Kakizaki river, bottom: 100,000 m?3/yr from Seki river and
5,000 m*/yr from Kakizaki river)
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Fig. 5.7. Computed shoreline changes in the period of 1910-1960 assuming the 2nd representative
wave condition.
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Fig. 5.8. Computed shoreline changes in the period of 1910~1960 assuming the 3rd representative
wave condition.
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Fig. 5.10. Alongshore distribution of computed longshore sediment transport rates corresponding to
each representative wave condition and averaged transport rate (broken line), with
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Fig. 5.11. Alongshore distribution of computed longshore sediment transport rates corresponding to
each representative wave condition and averaged transport rate (broken line), with
assumption of 100,000 m®/yr from Seki river and 5,000 m®/yr from Kakizaki river.
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Fig. 5.12. Computed shoreline changes in the period of 1910-1960 assuming the representative
winter storm wave conditon.
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{(a) Wave height

{b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.1. Computed wave and current field assuming the 1st representative wave
condition and coastal geometry in 1965.
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(a) Wave height

\\\ .
A en

{c) Enlarged nearshore current field

Fig. 6.2. Computed wave and current field assuming the 2nd representative wave
condition and coastal geometry in 1965.
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(a) Wave height

{b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.3. Computed wave and current field assuming the 3rd representative wave
condition and coastal geometry in 1965.
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(a) Wave height

(b) Nearshore currents

.ﬁ:

{c) Enlarged nearshore current field

Fig. 6.4. Computed wave and current field assuming the 1st representative wave
condition and coastal geometry in 1970.
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(b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.5. Computed wave and current field assuming the 2nd representative wave
condition and coastal geometry in 1970.
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(a) Wave height

(b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.6. Computed wave and current field assuming the 3rd representative wave

condition and coastal geometry in 1970.
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(a) Wave height

{(b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.7. Computed wave and current field assuming the 1st representative wave
condition and coastal geometry in 1976.
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(a) Wave height

i

(b) Nearshore currents

{c) Enlarged nearshore current field

Fig. 6.8. Computed wave and current field assuming the 2nd representative wave
condition and coastal geometry in 1976.
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(a) Wave height

(b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.9. Computed wave and current field assuming the 3rd representative wave

condition and coastal geometry in 1976.
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(a) Wave height

{b) Nearshore currents

{c) Enlarged nearshore current field

Fig. 6.10. Computed wave and current field assuming the 1st representative wave
condition and coastal geometry in 1988.
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{a) Wave height

(b) Nearshore currents

(c) Enlarged nearshore current field

Fig. 6.11. Computed wave and current field assuming the 2nd representative
wave condition and coastal geometry in 1988.
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{c) Enlarged nearshore current field

Fig. 6.12. Computed wave and current field as§uming the 3rd representative
wave condition and coastal geometry in 1988,
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{(¢) In the case of 3rd representative wave condition

Fig. 6.13. Changes in alongshore distribution of breaking wave height and angle
after construction of Naoetsu harbor.
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Fig. 6.14. Alongshore distribution of computed longshore sediment transport
rates corresponding to each representative wave condition and aver-
aged transport rate (broken line), after construction of Naoetsu harbor.
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Fig. 6.15. Shoreline change prediction for 100 years after construction of Naoetsu harbor.
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(b) Headland is located at the point of 14~24 km

Fig. 6.16. A series of 100-year shoreline evolution with changing the position of right-hand-side
boundary.
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