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Abstract

In recent years, coastal erosion has become a significant problem in Japan. To date, a great deal of
research has been conducted on the issue. Although studies have been carried out on the secular change
of coastal erosion, a number of problems have been identified. These include the following: 1) a short
and fragmented survey period, and 2) the difficulty in identifying the locations of changed shorelines. In
this study, spatio-temporal changes in the coastline along the entire area of the Kaetsu Coast which is
located on the Sea of Japan side of central Japan were analyzed from the early 20th century to the
present day. The purpose of this study is to grasp the changes in the coastline quantitatively and to
examine the effects of human factors such as the installation of artificial structures and gravel
exploitation on erosion. For the analysis, suspended topographic maps and aerial photographs were used
as data materials and geometrically processed via a Geographical Information System. Furthermore, the
coastline was traced manually, and the amount of change in the coastline was calculated. As a result,
inland retreats of more than 70 meters of the coastline in some places on the Kaetsu Coast were
detected. Coastline retreat was clearly observed around the mouth of the Tedori River before the
Tedorigawa Dam was built in 1969. This retreat of the coastline could not be explained by the effect of
the dam on sediment transportation. The authors concluded that the reason for the coastal retreat
before the 1960s was gravel that had collected downstream of the Tedori River.
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Fig. 1 Study area (Kaetsu coast).
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Fig. 2 Process flow chart.
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Table 1 List of used topographic maps.
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Table 2 List of used aerial photographs.
19474 19684F 19754 19894 20024F

M644 48 CB-68-3X C12-1 CB-74-4 C1-1 %4 |cB-87-1X C3-1 %5 |CB-2002-1X C7-2
M644 50 CB-68-3X C13-1 CB-74-4 C2-1 ¥4 |CB-87-1X C4-1 %5 |CB-2002-1X C8-2
M224 2 CB-68-3X C14-2 CB-74-4 C3-1 ¥4 [CB-87-1X C5-1 %5 |CB-2002-1X C9-2
M644 96 CB-68-3X C15-2 CB-74-4 C4-1 ¥4 |CB-87-1X C6-1 %5 |CB-2002-1X C10-2
M644 99 CB-68-4X C1-1 CB-74-4 C5-1 ¥4 |CB-87-1X C7-2 35 |CB-2002-1X C11-3
M196 291 X1 |CB-68-4X C2-1 CB-74-4 C6-1 ¥4 |CB-87-1X C8-1 %5 |CB-2002-1X C12-3
M196 293 %1 |CB-68-4X C3-1 CB-74-4 C7A-1 ¥4 |CB-87-1X C9-1 %5 |CB-2002-1X C13-2
M196 295 %1 |cB-68-4X C4-1 CB-74-4 C8-2 ¥4 [CB-87-1X C10A-2 35 |CB-2002-1X C14-3
M196 297 %1 |CB-68-4X C5-1 CB-74-4 C9A-1 ¥4 |CB-87-1X C11A-1 35 |CB-2002-1X C15-3
M196 299 %1 |CB-68-4X C6-1 CB-74-4 C10-1 ¥4 [CB-87-1X C12A-1 35 |CB-2002-1X C16-2
M196 301 1 |CB-67-9Y C7B-2 3 [CB-74-4 C10-2 ¥4 |CB-87-1X C13-2 35 |CB-2002-1X C17-3
M196 303 %1 |CB-67-9Y C8B-2 33 [CB-74-4 C10-4 ¥4 |CB-87-1X C14-2 35 |CB-2002-1X C18-2
M196 305 %1 |CB-68-8Y C1A-2 CB-74-4X C1-2 ¥4 |CB-87-1X C15-2 35 |CB-2002-1X C19-1
M196 307 %1 |CB-68-8Y C2A-2 CB-74-4X C2-1 %4 [CB-87-1X C16-1 5 |CB-2002-1X C20-2
M196 309 %1 |CB-68-8Y C3A-2 CB-74-4X C3-1 ¥4 [CB-87-1X C17A-2 35 |CB-2002-1X C21-2
M196 311 31 |CB-68-8Y C4A-2 CB-74-4X C4-1 ¥4 |CB-87-1X C18A-1 35 [CB-2002-1X C22-1
M196 313 %1 |CB-68-8Y C4A-3 CB-74-4X C5-1 ¥4 |CB-89-3X C1-2 CB-2002-1X C23-2
M196 315 31 |CB-68-8Y C5A-1 CB-74-4X C6-2 ¥4 |CB-89-3X C2-2 CB-2002-1X C24-1
M196 317 %1 |CB-68-8Y C6A-2 CB-74-4X C7A-1 %4 |CB-89-3X C3-2 CB-2002-4X C1-1
M196 319 1 |CB-68-8Y C6A-3 CB-74-4X C8-2 ¥4 |CB-89-3X C4-2 CB-2002-4X C2-2
M196 321 %1 |CB-68-8Y C7A-2 CB-74-4X C9A-1 %4 [CB-89-3X C5-2
M196 323 1 |CB-68-8Y C7A-3 CB-74-4X C10-1 ¢4 [CB-89-3X C6-2
M196 325 *1 CB-74-4X C10-2 34 |CB-89-3X C7-1
M196 327 ¥1 CB-74-4X C10-4 ¢4 |CB-89-3X C8-2
M196 329 *1 CB-75-19 C7-1 CB-89-3X C9-3
M196 331 X1 CB-75-19 C8-2 CB-89-3X C9-5
M196 333 %1 CB-75-19 C9-1 CB-89-3X C10-1
M196 335 *1 CB-75-19 C10A-2 CB-89-3X C11-2
M196 337 1 CB-75-19 C11A-2
M196 339 1 CB-75-19 C12A-2
M185-F-29-6 1 %2 CB-75-19 C13-2
M185-F-29-6 3 %2 CB-75-19 C14-2
M185-F-29-6 5 %2 CB-75-19 C15-1
M185-F-29-6 6 %2 CB-75-19 C16-1
M185-F-29-6 15 %2 CB-75-19 C17-1
M185-F-29-6 16 %2 CB-75-19 C18A-1
M185-F-29-6 20 %2 CB-75-19 C18A-2
M185-F-29-6 21 %2 CB-75-19 C20-1
M185-F-29-6 35 %2 CB-75-19 C21A-2
M185-F-29-6 37 %2 CB-75-19 C22-2
M185-F-29-6 39 %2 CB-75-19 C23A-1
M185-F-29-6 41  3%2 CB-75-19 C24-1
M185-F-29-6 43 %2 CB-75-19 C25-1
M185-F-29-6 45 %2 CB-75-19 C26-1
M185-F-29-6 51  3%2 CB-75-19 C27-1
M185-F-29-6 53 %2 CB-75-19 C28-2
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Fig. 3 Addition of image data.
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Fig. 5 Trace of the shoreline.
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Table 3 Difference between H.W.L and L.W.L.
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Quoted from Tanaka et al. (1974).
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Table 4 Foreshore slope of each coast.
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AR 1/9
= 1/60
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Created by field survey.
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Fig. 6  Shoreline change of Tokumitsu coast.
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Fig. 7 Amount of shoreline change from 1909 to 1947.

150

50000 60000 70000 80000 90000 100000
1 1 T 11 1 1 Tt 1
B = Wes B = 8 g x
e iE i RE &0 Ey N R =
n il B s n Jllfgi. ﬁ
FEIEH S D REEE(m)

H8 1947FEMH1968FEFE THTIRELLE.
Fig. 8 Amount of shoreline change from 1947 to 1968.
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Fig. 9 Amount of shoreline change from 1968 to 1975.
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Fig. 10 Amount of shoreline change from 1975 to 1987.
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Fig. 12 Amount of shoreline change from 1909 to 2002 (The horizontal axis shows the time series of the period for shoreline
change calculation. This period is determined by the year of publication of source materials. And the vertical axis shows the
distance from Cape of Takizaki as 0 m. The value obtained by dividing the amount of change in the shoreline by the number
of years in each period is divided into five colors. The reddish indicates the advance of the shoreline, the blueish does the
receding. And the white shows no significant change in the shoreline when the error is taken into consideration. On the
horizontal axis, Chirihama beach is located near 3,500m to 10,500m, Port of Kanazawa is 38,500m, mouth of the Tedori
River is 54,000m, Mouth of the Kakehashi River is 63,500m, and mouth of the Daishoji River is 78,500m).
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Table 5 Installation history of the structures.
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Fig. 13 Shoreline change of the Chirihama Beach.
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Fig. 15 Shoreline change of the Ohno River estuary.
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Fig. 17 Shoreline change of the Kakehashi River
estuary.
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Fig. 19 Shoreline change of the Shinbori River estuary.
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Fig. 14 Shoreline change of the Kahokugata Floodway.
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Fig. 16  Shoreline change of the Tedori River estuary.
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Fig. 18 Enlarged view of shoreline change in the
Kakehashi River estuary.
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Fig. 20 Shoreline change of around Hashidate Fishing
Port.
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Table 6 Amounts of gravel mining in the Tedori River.

G | i | s () %
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1963 38 325, 000
1964 39 532, 000
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1966 41 509, 628
1967 42 348, 550 [ Bl HIC & 2 FE I
1968 43 261, 570 Bl H I K 2 B
1969 44 283, 000 [ BLHil FHi1C K HERE  208000ni IR &L & ¢¢
1970 45 136, 000 | FE il i K % PRI
1971 46 134, 500 | K il 1 Wi 1 % BRI
1972 47 157, T00 | KL G & 2 $RHL  TF U1 22 2 DX R £ R b
1973 48 91, 300 [ FF EHEI  FHUI X & KRR T
1974 49 244, 500 [FF EER IR FHUI & 2 DX R I 2o
1975 50 196, 800 | R E RN FIJI & A KR IR & Lo
1976 51 357, 000 FFELRIL  FHUJI & & X HER RS T
1977 52 301, 000 FFELRIL  FHUJI & A K ERIEE T
1978 53 250, 700 RFEERI  FHJI X A K RIS T
1979 54 118, 500 | R R FHUI & A X E R & T
1980 55 101, 400\ B E RN FIWI X 2 KRR E Lo

FFBNRKEER LA 12X 5.
Quoted from the 50th Anniversary of the Tedori River Flood Reconstruction.

M21 FEIIEENIEFEDAIERES SVCEEREYRES.
Fig. 21 Amount of gravel mining in the Tedorgawai River and year when the main structure was installed.
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