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Secondary sediment movements and secondary sediment disasters caused by rainfalls
after the Kumamoto Earthquake in April 2016
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Abstract

After the Kumamoto Earthquake in April 2016, a lot of secondary sediment movements were induced by rainfal and
secondary sediment disasters were caused by them from April 16th to the end of July in Kumamoto prefecture,
especialy in the Aso volcanic range. Hence, field investigations and reconnaissance were conducted four times by the
Japan Society of Erosion Control Engineering to clarify the actual conditions of the phenomena of secondary sediment
movements and secondary sediment disasters. The various results and information obtained through those investigations
were reported as the secondary report concerning characteristics of rainfall after the earthquake, distribution of
secondary sediment movements, geologic-geomorphologic characteristics of secondary sediment movements, features of

secondary disasters, and the efficiency of Sabo facilities in these disasters.
Key words : secondary sediment movement, secondary sediment disaster, rainfall, Kumamoto Earthquake
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Debris flows occurred in August 2016 in Sounkyo, Kamikawa Town, Hokkaido
ANl AR A ® = — [ G N i T WL S
Nobutomo OSANAI Shin-ichiro HAYASHI Takahisa FURUICHI Takeshi FUJINAMI
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Atsushi SAITO Chiharu OSHIMA

Abstract

Three typhoons (T 7, 11, 9) struck Hokkaido within one week in August 2016. Heavy rain brought by the typhoons
induced debris flows and sediment transport along the Kurodakesawa river and Shogakkonosawa in Sounkyo,
Kamikawa Town, Hokkaido. Monitoring cameras for debris flows recorded the events, which provided an opportunity to
describe some features of the debris flows and sediment transport. We also conducted ground and air (UAV) survey
right after the series of events to supplement the monitored data. This article documents the rainfall record, geologic
and geomorphic settings of the area and the monitored and surveyed data of the debris flows and sediment transport.
We aso report a rapid analysis of the monitored and surveyed data on sediment sources and sinks, sediment materials
(type of rocks, sizes and distribution), depositional features, flow velocity and discharge. It was clear that check dams

and training channel protected residential area and hotels located in Sounkyo hot spring area.
Key words : Hokkaido, Debris flow, Check dams, Early warning
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Photo 1 Examples of sediment disaster in Hokkaido in August 2016 (a) Slope failure at Tantaka, Shiranuka; b) Slope failure at Kaigan-
cho, Rausu ; ¢) Bank erosion at the Blue pond, Biei)
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Photo9 A time-series of images of debris flows recorded by the monitoring interval-camera system for the Kurodakesawa River

—55—
68



=

BEE—10 TAWBEMOBLRIIE 152 AR
Photo 10 The Kurodakesawa No.1 sabo dam before the events
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Photo 11 Aeria view of Shogakkonosawa catchment

" it TR

BFE—12 GBI & 2 85IR0
Photo 12 The training dyke at the Shogakkonosawa
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Sediment discharge in the Tokachi region, Hokkaido, caused by Typhoon No. 10 (Lionrock), 2016
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Abstract

Soon after three typhoons (No. 7, 11, and 9) hit Hokkaido in August 2016, Typhoon No. 10, Lionrock brought a large
amount of orographic rainfall on the eastern slope of the Hidaka Range from August 29 to 31, which caused substantial
discharge of sediment. Nine tributaries of the Tokachi River, from the Panke-Shintoku in the north to the Totsutabetsu
in the south, discharged the huge volume of sediment by debris flows and experienced bank erosion and flooding,
which caused damages in residential area, railway, expressway and national highway and so on. For example, the
Pekerebetsu River discharged at least 0.63 million m® of sediment, the largest amount in approximately last 50 years.
Bank erosion and flooding caused aggradation of the river bed and blockage at bridges (many drift wood were included
in the sediment) and washed away several houses in the center of Shimizu Town. The sites of the substantial sediment
discharge (e.g., Totsutabetsu, with the total precipitation of 530 mm, and Nissho, with 367 mm) coincided not with an
area of the heaviest precipitation (Notsuka, with 713 mm) but with granite geology. The sediment was mainly composed
by granite boulder and fine material which came from gently sloping periglacia terrain.

Key words : Hokkaido, Tokachi, Hidaka mountains, debris flow, granite
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Fig.3 The distribution of accumulated precipitation around
Hidaka mountains (The red square indicates the range of
Fig. 8 and 9 approximately)
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Fig.2 Surface weather chart (2016/8/30 9 : 00)
(After Japan meteolorogica agency, 2016)
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Fig.5 The amount of precipitation analyzed by radar-AMeDAS
(Courtesy of Hokkaido branch office, Japan weather

association)
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Fig.7 Topography and the course of rivers in western part of
the Tokachi River catchment
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Fig.8 Geology of western part of the Tokachi River catchment
(After Nakagawa et a., 1996)
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Fig.9 The imaginaries of Landsat — 8 before and after the sediment discharges (After National Institute of Advanced Industrial Science
and Technology, 2017, Left : Before 2016/8/24, Right : After 2016/10/11, red dot line indicates traces of sediment discharge)
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Photo 1 Debris flow at east entrance of The Karikachi daini
tunnel of Doto Expressway
(Coutesy of Obihiro Operation Office, East Nippon
Expressway Company, The red arrow in the pictures L el */C‘%ﬁﬁ]llb
indecates direction of flow of debris flow) & - “l- AT

BE—2 U rHEid - TigoRe Ok umile s
2 AR O A i B AT 38 O AP HERE IR,
DS EARIN & AR A A O R IR

Photo?2 The Upper and middle stream of Panke-shintoku river
(Left: The sedimentation at river confluence of
Kyugo river and Panke-shintoku river, Right: The
inundation at river confluence of Panke-shintoku river
and Sahoro river)
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Photo3 Salow slope failure at upper stream

BE—5 15052018 - fAROHERIR
Photo5 Sediment and drift woods at No.1 sabo dam

BE—7 WL~ HHicaTns
Photo 7 Bouldersin sedimnet at No.2 sabo dam
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Photo4 The bridge to closed Nisho snow park
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Photo 6 Sediment and drift woods at No.2 sabo dam
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Photo 8 Aeria photo around check dams at Pekerebetsu river (Elevation 550 m— 275 m)
(Courtesy of Obihiro construction and management department, Hokkaido Government Office)

BE—-9 EEeL TFTRoMERE
Photo9 Bank erosion at down stream of chanel work

BE—10 AfEHHEToseE
Photo 10 Grain size around the Ishiyama bridge
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Photo 11 Aeria photo around check dams at Memuro river (Elevation 400 m— 250 m)
(Courtesy of Obihiro construction and management department, Hokkaido Government Office)

FE—12 35 mamRo (VAV 12X R0 5 H)
Photo 12 The damage of No. 3 check dam (Photo taken by UAV)

BEE—13 AWNTHEALZLAR (E FESOREE LA, £ HKRIEL# X AR T o A TR
Photo 13 Debris flow at Kyusan river (Left : Shallow sope failure and debris flow, Right : Debris flow at Asahiyama, Shimizu Town)
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Photo 14 Channel change reach upstream from the confluence of the Isoi and Kyusan river (The left and right photo indicates before
and after flooding)
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Fig.10 The catchment of Totsutabetsu river
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Photo 15  Sediment discharge in Totsutabetsu river watershed
(Left :

Sediment discharges at upper stream of No. 8 sabo dam, Right :
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No. 6 and No. 7 groundsill (Courtesy of Hokkaido

Regional Development Bureau, Ministry of Land, Infrastructure, Transport and Tourism))
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Sediment-related disasters induced by the 2018 Hokkaido Eastern Iburi Earthquake
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Abstract
On 6" September 2018, a large earthquake (the 2018 Hokkaido Eastern Iburi Earthquake) with the magnitude of 6.7
struck the eastern Iburi region, Hokkaido and triggered numerous landslides. The landslides were distributed densely
over hilly areas (400 km®) in Atsuma, Abira, and Mukawa Town, the total area of which reached 13.4 km’. All
landslides were shallow landslides except a large-scale deep-seated one generated in midstream area of the Hidaka-
Horonai River. The area is covered by thick pyroclastic fall deposits derived from the Tarumae Volcano etc., and the
strong seismic shock triggered shallow landsliding of them. Some shallow landslides occurred at a relatively gentle
slope (<15°). Shallow landslides moving along a valley topography tended to travel longer than those moving along a
non-valley topography. In catchments where shallow landslides densely occurred, the ratio of landslide area to the total
catchment area was very large compared with past earthquake events, suggesting that the catchments became highly
devastated. Based on these survey results, we propose viewpoints for preventing secondary disasters in the damaged
area and for promoting countermeasures against and studies on earthquake-induced landslide disasters in volcanic
regions.
Key words : 2018 Hokkaido Eastern Iburi Earthquake, landslide, sediment-related disaster,

pyroclastic fall deposits
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Table 1 Soil test results
TROHER A S] Ta-d | Ta-d | En-a

JedmEs 1105 m TR (1) | (R )

P1 (P2) P3) | P4) ! (P5)
HE &K (%) 86.6 47.6 99.9 1137.7 ! 74.3
RS (%) | 138.7 74 149.9 1 184.9 | 72.8
VRS (%) | 78.2 45.1 96.8 | 113.3! 44.9
PR 60.5 28.9 53.1 | 71.6 | 27.9
PR 0.14 0.09 0.06 | 0.34 | 1.05
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Table2 Occupancy ratio of landslides in past sediment disasters caused by earthquake (more than 1 %)
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