B RSB KA ZE TR R 5 56 7 B SRk 25 4 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 56 B, 2013

FEFAWLMIACER)IBEIZ S T 5 BR K
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Synopsis

Distribution of convex slope breaks and fluvial knickpoints have been investigated in

the Tenkawa district, northern Kii Mountains, southwest Japan. We found that

paleosurface remnants are developed in higher elevations in the catchment of the

Tennokawa River, which incises the paleosurfaces with a convex slope break, L1. The

intersections of L1 and the tributaries of the Tennnokawa River coincide with

knickpoints in 8§ tributaries, suggesting that L1 was formed by knickpoint recession.
60% of landslides, or 75% of large landslides (>10° m?) in the study area involved L1 or
occurred on slopes below L1, suggesting that they occurred on slopes destabilized by

river incision. Paleosurfaces surrounded by slope breaks are widely developed in the

Totsukawa catchment in the north and central Kii Mountains and we found that recent

deep-seated catastrophic landslides have occurred on slopes with the slope breaks or

newly incised slopes below the breaks.
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Fig.1 Distribution of slope breaks and knickpoints in the study area.
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Fig. 2 Oblique view of the landscape in the study area shown in Fig. 1. Sharply-defined upper slope breaks “L1”

(white solid lines) are distributed >100 m above the riverbed of the Tennnokawa river. L1 divides the study area

into two areas; upper paleosurface and lower dissected areas. These slope breaks are sometimes removed by

landslides or blurred by gravitational slope deformation. In that case, we traced the outlines of landslide heads as

the slope break. A long-river profile of a tributary “Shio valley” is shown in the bottom-right corner as an example.

Squares are representative points of slope breaks’ altitudes (Fig. 9). In dissected area, lower slope breaks “L2”

(yellow dashed line) are distributed intermittently.
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Fig. 3 Channel profiles of sixteen major tributaries and manually identified knickpoints.
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Fig. 4 Distribution of knickpoints of major tributaries (red triangles) and resistant rocks (gray color). Stars are
sources of each tributary. Resistant rocks showed here are red chert and red shale, chert, tuff and tuffaceous shale,

green rocks (Shiida et al., 1989), and hornfels (Shiida, 1979).
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Fig. 5 Channel profiles of major tributaries. Thick black line shows the reaches with resistant rocks (Fig. 4).
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Fig. 6 Distribution of landslide bodies (using Landslide Distribution Maps by National Research Institute for Earth
Science and Disaster Prevention). Green: landslides within the paleosurface. Brown: landslides on the dissected

areas totally or partly.
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Fig. 7 Cumulative landslide frequency and the landslide size.
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Table 1 Proportion of the areas occupied by landslide

bodies to the total arca.

Total area of .
Total area landslide Ratio
2 0
s bodies (km?2) e
Paleosurface 123 6.29 5.1
Dissected 161 a71 10
area
Total 169 11.0 6.5
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Fig. 8 Relationship between the recession distances and the catchment areas of tributaries (left: total catchment

area, right: upstream catchment area of a knickpoint).
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Fig. 9 Paleo riverbeds of the Tennokawa river estimated from the highest fluvial terraces, nearby slope breaks, and
the extensions of tributary’s river profiles above knickpoints. Paleo riverbed is reconstructed ~140 m above the
present riverbed. There are alignments of L1 and fluvial terraces below the reconstructed river bed in the middle

reach. suggesting that there remains another later naleo riverbed.
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Fig.10 Examples of topographic maps in the study area, showing the slope breaks L1. Contour interval is 10 m.
The base map used is “Minamihiura” (A) and “Misen” (B) with a scale of 1:25,000 by the Geospatial Information
Authority of Japan. Black line shows upper slope break L1. (A) A clearly defined slope break line in the west part
of study area. (B) A slope break line in the east part of study area. The contrast in slopes is not so strong as in the

west part of study area.
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Fig. 11 An elevation map of the catchment of the Totsukawa River (downstream of the Tennokawa River). Overlaid

black grid shows slopes steeper than 35 degrees.
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Fig. 12 Distribution of landslides in the Totsukawa and the Tennokawa catchments. Hatched areas along the

Omine Mountains are granitic rocks (square) (Editorial committee of Engineering Geological Map of Kinki

District ed., 2003) and hornfels (line) (Shiida, 1979).
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