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LARGE SCALE COASTAL BEHAVIOR DUE TO RIVER MOUTH DELTA CHANGES (1)
— FORMATION OF RIVER MOUTH DELTA IN TERADOMARI-NOZUMI COAST —

By Yoshito TsucHiYA, Takao YAMASHITA and Masakatsu SAITO

Synopsis

Large scale coastal behavior due to river mouth delta change is one of the most
typical beach changes in Japan. As a site of river mouth formation, Teradomari-Nozimi
coast was investigated in this paper.

Shoreline change simulation is carried out in terms of the one-line model which is
modified to be applicable to the river delta formation process by considering the effect
of sediment which move down into an area deeper than the depth of sediment initiation.

First, the original beach topography (before formation of delta) is reproduced by
using both Dean’s equilibrium beach profile and the initial shoreline position. The un-
known parameter of Dean’s beach profile (A) is estimated by core sample of boring in
which an obvious difference in sediment diameter distributions between before and af-
ter formation of delta is observed.

Secondly, the hindcast of the shoreline change is performed after specifying the in-
cident wave condition with observed wave data for six years, and estimating the sedi-
ment input from the channel with depth sounding data. Then the computational condi-
tions and assumptions are calibrated by comparing computed and measured shorelines.
Finally 100-year prediction of the shoreline change is carried out for the future plan of
development in this coast.
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Fig. 1 Soil structure of alluvial formation.
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Fig. 2 Geological map of the Niigata Plain.
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Fig. 4 Wave rose at Hajikizaki (observation period: 1979-1984).
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Fig. 5 Location of Teradomari-Nozumi coast and its wave window.
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Fig. 6 Topography of off Teradomari-Nozumi coast.
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Fig. 7 Distribution of median diameter of sediment at onshore and backshore
along Niigata coast (surveyed in 1980 by the Ministry of Construction).
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Table 1 Disposal of land slide sediment

. ) . Disposal 5
Land slide | Duration of disposal — : Total (m°)
in the stream (In Nozumi coast
1st
March 1915 | Jun 1915-Mar 1919 1,930,000 | 1,930,000
2nd
January 1919 Mar 1919-Jul 1921 920,000 920,000
3rd -
November 1924 Sep 1924-May 1927 180,000 470,000 650,000
Todal (m”) 180,000 3,220,000 | 3,500,000
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Table 2 Depthsounding in Teradomari-Nozumi Coast

No. | Mouth and Measuring Point Number fii #
Year 1 5 10 15 20 25 30
I I I I I I I
1 1976.8 | OOCOCOOOOOOOCOOOOOOOCOOOOOOOO00
2 1977.6 | OOCOCOOOOOOOOOOOOOOOCOOOOOOOO00O
3 1978.6 |————— ————=0000000000-———=————— before flood
4 1978.7 | OOOOOOOCOOOOOOCOOOOOOOOOCOOOOOO0Q| after flood
5 1979.7 | OOOOOOOOCOOOOCOOOOOOOOOOOOOOOOO0
6 1980.7 | OOOOOOOOOCOOOOOOOOOOOOOOOOOOO0
7 1981.8 | —O—0C0O0COOCOOOOOOOO—-0O0OOOO—0OO— — | before flood
8 1981.9 | OOOOOOOOOCOCOCOOOOOOOOOOOOOOOVQ| after flood
9 IR0 000000000000000000000e0000000
10 | 1989.1 | OOOOOOOOOOOOOOOOOOOOOOOOOOOCOO

BME 1976 8 H
BHESE 1981 9 AR

—9200 B S0 S T S Y Y T T U U N TN Y S S D S U T G 005 WY S W s
1 3 5 7 9 1112+20004 16 18 20 22 24 26 28 30
2 4 6 8 101213 1517 1% 21 23 25 21 29
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Fig. 10 Alongshore changes in equi-contour lines (in the case of small effects of floods).
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Fig. 11 Alongshore changes in equi-contour lines {(in the case of strong effects of floods).
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Fig. 12 Beach profile changes due to the flood in June, 1978.
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Fig. 13 Alongshore changes in equi-contour lines by the flood in June, 1978.
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soon storm in the Central Japan Sea.
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Table 3 Storm conditions for long-term beach change

simulation
I - H (m) T (sec) ]
1-1 2 7 WNW
1—2 1 5 "
2 3 8.5 NW
3 1.5 8 NNW
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Fig. 36 Volume which goes out of the system in the stage of
shoreline progress in the one-line model.
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Fig. 37 Hindcast of shoreline change of Teradomari-Nozumi coast in the period of 1922-1987.
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Fig. 38 Forecast of shoreline change of Teradomari-Nozumi coast up to the year of 2087.
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