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Synopsis

The authors investigated two water areas in Lake Ashinoko, Kanagawa, Japan by
using a modern leisure-use side-scan sonar and its high-resolution sonar imaging feature.
One is located in the northern area of the lake with an area of 500 m % 550 m, and the
other is in the south covering an area of 500 m x 450 m. The previously studies
reported that the presence of submerged woods carried by mass movements. The
detailed bathymetric maps, the acoustic reflection distribution maps acquired by
side-scan sonar, and 455 kHz high-resolution sonar images indicate the details of mass
movement topography, surficial geology, and the shapes of submerged woods. The
shapes of mass movement of two areas are different, one has a large separated block far
off the coast, and the other has a feature of debris avalanches. This paper shows that the
proposed low-cost underwater investigation method is effective for shallow water areas.
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Fig. 1 Index map of studied areas in Lake Ashinoko, Kanagawa, Japan. The area of “KDA” in A, suggests the area

of Kamiyama debris avalanche (ca 3100 years ago). B and C shows the investigated areas, B is the area of

Kosugi-hana north area; C is the area of Hyakka-no-hana south area. These maps are based on the Chiri-in-chizu by

Geospatial Information Authority of Japan (GSI).
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Fig. 2 Bathymetric maps of Kosugi-hana north area (A) and Hyakkan-no-hana south area (B). The white dashed lines
are boundaries that divide topographic futures by the acoustic reflection map of Fig.3. The axes are the distances in
meter from the original point (139°50°00”E, 36°00°00”N). The contour interval is 0.5 m. The red dashed lines are the

locations of 455 kHz high-resolution sonar images in Fig. 4.

Fig. 3 Acoustic reflection map for Kosugi-hana north area (A) and Hyakkan-no-hana south area (B), acquired by
side-scan sonar imaging. The white dashed lines are common with Fig. 2. Red arrows indicate apparent
computational errors. The ship track shows stronger reflection than its vicinity. The red dashed lines are the

locations of 455 kHz high-resolution sonar images in Fig. 4.
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Fig. 4 455 kHz high-resolution sonar images for
Kosugi-hana north area (A) and Hyakkan-no-hana
south area (B). The locations are shown in Fig. 2

and 3. White arrows indicate columnar bodies.

Fig. 5 Photographs of submerged woods on the

separated block of landslide in Kosugi-hana north
area. Photo A shows a trunk of standing trees on
the lake bottom, the diameter is about 1 m. B
shows fallen trees on the lake bottom. The location

of two photos is shown in Fig. 3.
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