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Sediment Movement Trace Map and Field Survey Results for Slope Movements
in the Tochigi Prefecture during the Kanto-Tohoku Heavy Rainfall Disaster,
September 2015
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Abstract

Heavy Rainfall in the Kanto-Tohoku region induced serious slope disaster on September 9 and 10, 2015 in the
middle to upper Kinu river basin and the Omoi river basin, Tochigi prefecture. We prepared a trace map of sediment
movements, conducted a field investigation of slope failures, debris flows, and bank erosion, and undertook a
topographic analysis for debris-flow-prone drainage basins. Slope movements occurred most frequently in the
granitic rock area, also frequently in the volcanic rock area and less frequently in the sedimentary rock area, except
for slopes in Kamuma City and southern Nikko City where the Kanto Loam consists mainly of colluvium. On the
Kanto Loam slopes, slope failures corresponded to the timing of the maximum, comparatively long-term (6-24 h)
cumulative rainfall. In a large-scale slope failure of the Kanto Loam in Iwasaki, southern Nikko City, the soil in the
slip plane consisted of both pumice and transported gravelly soil. The large-scale slope failure was thought to have
occurred when the groundwater level raised slightly after saturation and the strength of the soil in the potential slip
plane was reduced. On the other hand, in the granitic rock area near Serizawa, northern Nikko City, slope failures
and debris flows corresponded to both the timing of the maximum short-term (1-3 h) cumulative rainfall, and the
maximum medium-term (6-12 h) cumulative rainfall. Granitic residual soil was slipped on a hillside slope, and
valley-floor deposits consisting of both granitic and Kuroboku (andsol) soils were found at the head of a debris
flow in a zero-order valley. The debris flows estimated to arrive less easily to the basin outlet compared to flows
in the other granite slopes (e.g., in Hiroshima, Nagiso and Hofu) under the same rainfall conditions. The results of
an investigation into the occurrence and timing of bank erosion in the towns of Onaribashi-cho, Kamuma City and
Soutome, Sakura City are also shown.
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Fig. 1

Trace map of sediment movements. The red lines show sediment movements, the black line shows the interpreted area,

the green line shows the area interpreted using Pleades and WV2 satellite images and the black mesh shows areas where
interpretation was not possible. The base map is based on the Geospatial Information Authority of Japan (GSI) standard map

and the GSI 10m DEM. The contour interval is 500 m.
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Fig. 2 Geology and trace map of sediment movements. The red lines show sediment movements, the black line shows the
interpreted area, and the black mesh shows areas where interpretation was not possible. The geology is based on the
Geological Survey of Japan (GSJ) seamless digital geological map of Japan (1:200,000).
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mesh shows areas where interpretation was not possible.
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Table 1 Damage caused by heavy rainfall in the Kanto-Tohoku region, 2015 (summarized by the Tochigi Prefecture at 13:00 JST on

November 19, 2015).
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Table 2 Satelllte images interpreted to develop the trace map
of sediment movements.
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Fig. 5 Investigation route and sites visited on September 11, 2015, and location of the Lm-1 slope. The base map is based on

the GSI 1/200, 000 topographical map.
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Fig. 6 Trace map of sediment movements and topography (Left), and trace map of sediment movements, geology and drainage
basins classification (right), around Serizawa, Nikko City. The light blue dashed line shows the Serizawa commune. The
contour interval is 100 m, and the legend for the contour colors is shown in Fig. 1. The legend for the geological symbols
is shown in Fig. 2. The drainage basins shown are 1-Tamosawa, 2-Udonsawa, 3-Nakatsubouesawa, 4-Nakatsuboshitasawa,
5-Takimukaisawa, 6-Shimotsubouesawa, 7-Shimotsubosawa.
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Photo 1 Lm-2 slope failure in the town of Hiyoshi-cho, Kanuma City. The failure scar (left) and houses damaged by colluvium (right).
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Fig. 7 Daily and hourly rainfall near the Lm-2 and Lm-3 slopes based on the JMA Radar/raingauge analyzed precipitation. The
arrows show the estimated times when the slope failures occurred.
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Photo 3 Lm-3 slope failure in the town of Aburaden-machi, Kanuma City. The failure scar (left) and the Nanma elementary school,
damaged by colluvium (right).
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Fig. 13 Grain size distribution of soils in the Lm-1 failure scar.
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Fig. 18 Soil properties of the G,-1 and G,-2 failure scars. The symbols are the same as in Fig. 12.
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