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Chronology of paleo debris-flow deposits forming two alluvial
cones where debris-flows brought about disaster being
induced by the August 2014 Hiroshima Rainstorm
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Hiroshi OcasaHARA® and Teruaki MATSUBARA®

Abstract

To the best of our knowledge, the assessment of meteorological disaster such as debris
flow has not yet been examined with respect to long-term occurrence intervals. However,
assessing the possibility and cycle of occurrence of debris flow that reaches habitat areas is
important when considering future sediment disaster prevention. Heavy rainfall in August
2014 induced numerous debris flows in Hiroshima, SW Japan. Our field survey results showed
that multiple paleo debris flow deposits exist along the observed streams in Yagi-Midorii
and Kabehigashi area. Radiocarbon dating using carbonised materials contained in paleo
debris flow deposits ware used to infer the debris flow history. Our data revealed that in the
Ueyamagawa/Yagi-Midorii area, large-scale debris flows have occurred at least four times: in
the 1st-2nd, 5th-6th, 7th-8th and 19th centuries AD. In the Kabesawa/Kabehigashi area, debris
flow has occurred at least three times: in the 8th-9th, 16th-17th and 20th centuries AD.
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Fig. 1 Geological map of Hiroshima
Shaded relief map is constructed with 10 m mesh digital elevation model published by Geospatial
Information Authority of Japan. Geological map is after Geological survey of Japan (2009).
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Fig. 2 a) Map showing debris flows triggered by heavy rainfall in the vicinity of Abusan on August
19-20, 2014. Red shapes and dashed lines indicate debris flows and knick line (convex break),
respectively. Distributions of debris flow are from the Geospatial Information Authority of Japan
(2014). Gr: Granite, Ho: Hornfels. b) Detail topographic map of catchment area of Ueyamagawa.
Contour intervals shown by blue line is 1 m. Locations of photos are shown at the contour map.
¢) Longitudinal profile of Ueyamagawa riverbed. Topographic map and longitudinal profile are
constructed by 0.5 m DEM.
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Fig. 3 Grain composition of debris flow sediment

Diagrams show results of grain size analysis of samples from new debris-flow sediment at Yagi4 cho-
me (a), Ueyamagawa (b) and from other underlying (old) debris-flow sediment at Ueyamagawa (c, d).
Samples (c), (d) at Ueyamagawa respectively correlate to deposits that radiocarbon sample OH-8 and

OH-6 were collected from.
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Fig. 4 Grading curve of matrix component

Granite samples of the new debris flow deposits and the old debris flow deposits were collected
from three and two sites along Ueyamagawa, respectively. The latter two sites are the same
locations where “C samples of OH-6 and OH-8 were collected. Holenfels samples of the new
debris flow deposit were collected from Yagi 4 cho-me and we used the sample (shown by the solid
square) that the emergency survey team to the Hiroshima heavy rain disaster got from the stream
head (Japan Society of Civil Engineering and Japan Geotechnical Society, 2014).
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Fig. 5 Schematic diagram for downstream-ward development of alluvial fan.
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Fig. 6 a) Map showing debris flows triggered by heavy rainfall in the vicinity of Takamatsuyama on
August 19-20, 2014. Gr: Granite, Ry: Rhyolite. See Fig. 2 for legend. b) Detail topographic map of
catchment area of Kabesawa. Contour intervals shown by blue line is 1 m. Locations of photos are
shown at the contour map. c¢) Longitudinal profile of Kabesawa riverbed. Topographic map and
longitudinal profile are constructed by 0.5 m DEM.
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Fig. 7 Sampling site of Ueyamagawa for radiocarbon dating
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Table 1 Results of radiocarbon dating of samples picked from the 2014
disaster stricken area
Sample Code-no. ((;(ZS Material | 420:;7:1(1;(??1&) 20 Calibrated age
AD. 57-140
OH-1 PLD-27701 2474 wood 1895+ 20 AD. 155-168
AD. 195-208
OH-2 PLD-27702 -27.60  wood 1931+21 AD. 25-126
AD. 658-715
OH-3 PLD-27703 -24.79  wood 131420 AD. 743-766
OH-5 PLD-27704 -25.39  seeds -884+18 AD. 19571958
AD. 1994-1997
OH-6 PLD-27705 -24.18  wood 1556 =21 AD. 426-554
OH-7 PLD-27706 -2844  wood 1261 +20 AD. 678-774
AD. 1680-1764
OH-8 PLD-27707 -2361  wood 130+19 AD. 1801-1892
AD. 1908-1939
KBH-2  PLD-27508 -26.14  wood -1847+15 AD. 1961-1962
AD. 1980-1982
AD. 1956-1957
KBH-3  PLD-27509 -29.05  wood -480 £ 20 AD. 2005-2009
AD. 2009~
KBH-4 PLD-27510 -26.18 charcoal 1185+20 AD. 774-888
KBH-5 PLD-27511 2647  wood 350+20 AD. 146671529
AD. 1551-1634
KBH-6 PLD-27512 -25.59 charcoal 350+20 AD. 146471529
AD. 1552-1634
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Fig. 8 Sampling site of Kabesawa for radiocarbon dating
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Fig. 9 Chronology of debris flow dates in the 2014 disaster stricken area
See Table 2 for descriptions of events reported by historical materials.
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