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Debris Flow Research and Policies for Practical Measures

Takahisa Mizuyama

*National Graduate Institute For Policy Studies, Japan
t-mizuyama@grips.ac.jp

Abstract

Debris flow research has been carried out intensively for the past 50 years by many researchers at universities,

national research institutes, and consulting firms. However, the results have not been adopted thoroughly

for policies of practical measures of national and prefectural governments. Most researchers do not consider

practical applications very extensively because they are not required to do so. On the other hand, government

researchers have to grasp research trends and results and reflect these in practical measures, technical standards,

and so on. In this paper, topics pertaining to the promotion of practical measures, e.g., prediction of debris flow

peak discharge, are reviewed to allow researchers to consider them. Finally, some results from debris flow weight

measurements conducted in Sakurajima, Japan, are introduced.

Key words: Debris flow, Measure, Policies, Research approach
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Heavy Rain in West Japan

— Causes of heavy rain —

Kenji Okada

*Olffice of Weather Disaster Mitigation, Forecast Division, Forecast Department
Japan Meteorological Agency
Kenji-okada@met.kishou.go.jp

Abstract

Gathered warm moisture flow from a Pacific high atmospheric pressure and warm moisture flow from south-west
caused by the typhoon No.1807, were condensed above West Japan by approach of pressure pattern of Pacific high

atmospheric pressure and Sea of Okhotsk high atmospheric pressure.
Condensed moisture continued producing thunder clouds, brought widely heavy rain on West Japan.

Key words: Heavy rainfall during July 2018, Landslide alert information, Landslide alert judgement mesh

information, Soil water index
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Sediment Disasters in Western Japan due to the Heavy Rainfall, July, 2018

— Outline and problems about sediment and flood damage —

Taro Uchida, Yusuke Sakai, Naoki Matsumoto, Hiroaki Izumiyama, Kiyotaka Suzuki,

Mio Komatsu, Misa Tsushima, and Kihwan Lee

*Sabo Planning Division,
National Institute for Land and Infrastructure Management, Japan
1 uchida-t92rvi@mlit.go.jp

Abstract

The heavy rainfall, July, 2018, induced serious damages in the western part of Japan. The damage was the most
serious in the last 30 years in Japan. Especially, in Hiroshima Prefecture, many people were killed by landslides and

debris flows. Moreover, a large volume of sediments were discharge from mountain catchment and deposited in the

river courses. Thus, the area of sediment and flood damages extended to residential area and gave deep impacts on

evacuation and recovery activities. Here we surveyed the actual condition of these sediment and flood disasters in

a catchment located in Kure city, Hiroshima. Maximum depth of sediment deposition in residential area was more
than 2 m. Deposited materials were dominated by sand and clay. Grain size of deposited sediment in the upper part
and lower part of damage area were around 0.5-5 mm and 0.05-0.5 mm, respectively. Six hundreds houses were

damaged in the catchment due to sediment and flood, although damage level was smaller than that of debris flow.

Key words: The heavy rainfall, July, 2018, Mountain catchment, Sediment and flood damage, Hiroshima

1. ZU®IC

T30 F 7 A Ft% TIE, 13E 2% 28 I T 2,500
EUSOT BRI E L, k20§ 529§
DF WO BHKETHEERNLI0EHED TH D
TEMS, AFOFOLFxO2/ U -0 BXF
M1 ODE®R T EHIINEI LIRS, &%
s g s M B KOS AT, X E R
KOBEXEETSELT, LENBIUEER,
TR BEI 2 LA BRITBNTAY FP S5
AFEPEIHL, T ANIRELREL BT REE

Frop¥ P BEvWH, 25 O% R ITv 9 2 5Kk EEEE
IZHT MNP 20 o7k

dTHLE N ORFIEHDBERT, 1,200 =) -
D WXEHIA 2 L, 875 O INBLIE /25 7= (2018
FIOR 29" 34). £/, LERTTIEIDOM
HE T h R RS S LS L, S
T ROEBRBOAIRST, O BRNCEDRN
JAR SR RREEAENE U, Z B i
LHEg Bcs (7 8 - EAMERC R 2M08) 95 L
7=(Y 1),

*E ST RE PR BREPEH BTl



S SR 2545 4 T

B AL, & BB ARy T, MBI
T DJNRRT, © B RED W EAFICES
WEDE Z Lz, A5 o)1, FERAIRTIE,
TRICEKDE BANIARE DIEN, PR -FICEBR
WILEEL 722 Bt 25 T2m 2 -~ T 572
EDREHE LTV, ZOXD ke MNE Uz,
RELT, FHARSHO®RT W TH D5 24
~25EHhE NENCAHADFETIDO®hE &7z,
HES78E - NLEEF X7 T 2K TH-oI &
BENTZ6015.

RS B PRI K DARE L, TR 29
DI P HERITBIT HHE) 4 FIRATHE U
WIisags M2 Cle. iz, § RAESHTITLLDHOR
DZ3DOEMZE> T, FEERERDOXZNFEH TS
bR IND. T W RALERIC R SARE I
FAHRVWEESFERIIINETHLEEINTE TN
5HDD, PHELRBRLIMFNAL THLHETZAHN
5. T IT, B HFFERSFLPATCIR, B
AR OLREVWAEZED SOOI, B2 %
AH D B ASLARR D LR ORI BARNS, K
FOLELTONTHEP L.

2 AP K GRD

FPMAL & R FOF RS REIT BN TI L
7=(Y 1),

o FEHMFRERL, £ AT B W TRE T A
4km’> TH Y, AP TLEOR™ A -~ 0 R
AT E LIz (Y 2).

AE iéL§*ﬁ® R4 13430 mm

HETHO, % ﬁ@éuﬁmmf%ot
(v3). £/, Q@%@@b%i%%mm%$
M D F TN,
s XEHHOMEL — - A D RITE D
E, HEFTEImY -, HEATH-TDH,
FEWORERTIZ2m ) -0 BBERNILS

NE(Y 4., I5IIm) -7 BERBEY I
WS 12 200 m, B2 150 m DA ATD

NH-ol (Y 4).

s BEIT FEOPRIL, 2~3ERETHD, &
DOFEETIHT & - RADBEFLTND (Y 4,5).
FIT FERD P RTIE, S 0 - ik
z<c 1?& ZFEIT X0 Fiy 800 m D%
WL, 22 AOERMNRL N> TS (Y S).

0—7j/

#4315 2019 § 3 f

IO WEHIZ2EREETHDH. £/, 50%K
Fldl~2mmAER THD, #90%DE 1105
NS Smm QFEF TH-72 (Y 6).

« IBIT, AT XD 8O mMDHE LD HRTIX
2 ELTR>DERLTBD, 20X WOEEE
13BEZT700m THo7=. 50%K 13 0.2 mm 7~
BFTHO, 0% DK £ 230.057/05 0.5 mm D
Y THO, ERK - RADER T LD 1 A4 —
T =N XN ETHo72('Y 6).

© RS ok 2, 0.1 ~ 10 mm QFEF T
s, EEMIXOPL WERE T MmESL T
(Y 7). £/, ERAO SHREKBXOT REO
R QR R S e IN—FBHXDBRRE Z T
HoTz.

s BT S, D BEREA TR X TOMEBEIAL
22200mTHD, ZO%¥HITH>=M60f
DFEIEX LI (Y 9). X7z, Y 8ITAT T

O—iZftn, FEORKXOME 2FRL 2,
#9509 O F B R 723 E M IZE I N
(v 9).

b @3 e hm®BETHO, “hils w4
1S hmPREE WS OXEITRTELLT
FEVNDIT T RN, £/, BR9WhSETL 2,
E—Z %3 150 ~300 m’s TH D, ZOfE b
I ERETIERN S

s S Omehms, BEBREALTH LR
2531307 BMREILEZZEIIEKD, Rl
S WE R —hE DA TLBRFICHEND
TR o Ay, LERICHE L AN o ol Ee
EMTZ6ND. RAEE KWAGWFL 72 2 &N
- R THHVEEHT A 5N5.

3. BHOIZ
2T, LS REHOFERMIFRRIIBNWTE
ﬁ"«vbf:%ﬁ?\ﬁ%—iéﬁ\bf: ZRATIE, 3 EEAL
WWhET, 2%, Ot AN X LORF &
:é@TlA%ﬁﬁx



b2 L[
\ BER-FiAkst
\B{Rbhd

v e rr bbbk

U LARESFBINORY) Y4 CERE

TR EE o :
TR o REAN

(SHIFBA 41km?)

A1 Dt bRz

e a EEENEN

LEED )

A~ N ) EISEASRE | BEL &M it
. mo ! |
e T — i

EREBATE MR

3000

E - HIBEEHP & U f A

Y2 LEREFFERFREOS BRI Y5 8 A ORY
A GTHP KD ()

BRI

XICE AR

|

000 E00 1200 LE00 000 12:00 1800 000 S00 L1200 1300 000

]
/5 75 71 /f( i

10

o RERHEES

0.001 0.01 0.1 1 10 100 0.01 0.1 1 10 100
K (mm) HifE (mm)

Y3 ERAI Y6 RO SR




B SR S 4 T N 4315 2019 F 3 B

REOBIHS

FLE 2
’_" Y 600FEBAZEMICTKE
(RRRH) XE RS HTORM
SORE L STRE (]
L00. 8 Y

/ 90 F —a—0- i H/H&‘m_% / >
7 7 2 80 % ; BEORERE
70 " g
If _H/I :; 60 A/ ol 3 REAN
1 i 50 A A
] / "
= 30 1( WEE D~
= fg : L
0 0 ks A o il e
0001 001 (zml& (mm)l 10 100 0001 001 3%‘:@( (mm)] 10 100 : [ s+mmsrzes |3
g p= . . = ALY = ] e SERLE AR vis
YV T CER & RRRCROR [ 2 A g Y9 B DA RGP G

KEDWIIRR

FIcFO— {5 T 70— i, ZREOBEIRES R

¥ EY M MORSHRERRELE.
— W OEEEITE
tuwﬂm:»z)\c:n:mm ux\ —
— AHETEE
YES 1 MO

—rmwomEL
wEs | MO

2
— smmmr_:mﬁ(

—ARHHETEE

vis |
A 4

2mE% [ wmmmx | [ msums-a

Y8 FERORRUSFDPOTO—

L

T30 F TRITE U7zl 2% TIEEE 74ks 702 Uz, 2. 30 f WITEH bEA Iaiks ThHo 2.
BIZE &R giobifbi, G< DO NRE N B PP RNTRRIUCK S TE Uk, 61, 73 O @77
HREMNSREIL, WERITERL, YORTEET LA 20D, J® . ?i:?’\’?’:*(fﬁgbié:é"rﬁ?ﬁf
BT IND, RS . @H’ﬂ?’ G EPIE L. 22T, BRPTIE. @ - ?i:f"?U’{i?:ﬂC
LOHEDOIEICHLT, La&REHFRFNIRATHERP 23 L2, 27 02 BOERRLS -
3m) SiTE L. EREOS Ef’/‘bitf’) S RANEREL, “ﬁ‘fiﬁc(?) ‘?;'ufkiicl:()ﬁ T DR B 2 e
ZF310.5-5mm, 0.05-0.5mm THho/z. - a RDE RICIDRE TN EREREN T ZTNHDOD,
600 i & FE D DFETHea M= Ule.

*-U D30 F ALY A EK, AR, B EALE L8



B SR S 4 T N 4315 2019 F 3 B

2018 (M 30)F 7 F1 T NERIT K BT BRT DISAGE
— BT TV &Moo FFEF Y URE R 05—

sk,

Y }l

SRR BTG R

G} X

g

%L ey

B

s
m

\U_g

"’S; e g - Rk &%:_TE]*

Sediment-related Disasters Caused by Heavy Rain in Western Japan, July 2018

— A Field Survey Using a Smartphone Application and Characteristics of Slope Movements —
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Abstract

A one-month field survey was conducted using a smartphone application, ESRI's Collector for ArcGIS, for
sediment-related disasters that were widespread in western Japan due to heavy rain in July 2018. We introduced the
application that was purported to improve the work efficiency of photo and memorandum arrangements. Although
the application is a useful tool for data sharing and disclosure, it has its own share of problems that need to be
overcome, such as license and privacy protection. Furthermore, the relationship among debris flow, geomorphic
quantity, and rainfall in the granites area near Saka Town and Kure City, Hiroshima Prefecture, was compared
with that of the heavy rain disaster that occurred in Hiroshima city in August 2014. Both disasters are found to be
plotted at almost the same position when effective rainfall with a half-life of 9 hours is used as the rainfall index
in the relationship diagram between rainfall index and the arrival threshold of debris flow to the basin outlet. In
other words, effective rainfall with a half-life of 9 hours could be considered the rainfall index showing the arrival

threshold, regardless of the amount or duration of rainfall, in the Hiroshima granites area.

Key words: Collector for ArcGIS, Debris flow, Slope failure, Hiroshima, Granites, Geomorphic threshold for
debris-flow arrival
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Sharing and Utilization of Disaster Information at Disaster Scene
in Heavy Rain Disaster

- Cases of The Heavy Rain Event of July 2018 -
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*National Research Institute for Earth Science and Disaster Resilience, Japan
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Abstract

This research is a study on the sharing and utilization of disaster information in disaster sites in the heavy rain event
of July 2018. National Research Institute for Earth Science and Disaster Resilience (NIED) launched Information
Support Team (ISUT) to cooperate with the Cabinet Office, to provide information support aimed at sharing the
situations on disaster site. In this disaster, ISUT and NIED were active at Hiroshima prefectural government office,
Okayama prefectural office, and Ehime prefectural office. We had gathered the information which transmitted
from each agency and published from each site, and posted these information on Web-GIS. This led to creating the
common operational picture(COP) and helped to unify of the situation awareness.

Key words: Disaster scene, Disaster information, Sharing and utilization of information, The heavy rain in July
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Large-scale Distribution of Weathering Crusts and Property of Shallow Landslides

Hiromu Daimaru*

*Forestry and Forest Products Research Institute, Japan

daimaru@affrc.go.jp

Abstract

Recently, many shallow landslides occurred in low to moderate relief mountain in western Japan. Some of the

landslides were derived from deeply weathered materials on mountain ridges, those were estimated as pre-Quaternary

fossil weathered crusts. Especially in granitic mountains, sandy weathered material has significantly affected on

sediment disasters during history of Japan. Distribution map of granitic weathered crusts were produced by using

distribution of eroded flat surface for middle to western Japan. Significant portion of past shallow landslides

concentrated to the weathered granitic mountains and their surrounding region. Effect of the fossil weathering

crusts, however, expands for wider region than estimated area by the map through denudation and deposition of the

original material.

Key words: Shallow landslide, Weathering crusts, Granit, Eroded flat surface
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Fig. 2 Topographical cross section from Yoro Mountains to Mt. Ohnishiyama in Nagano Prefecture and past representative
landslide hazards in the area (after Daimaru, 2018). Location of the cross section is shown in Fig. 3.
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Landslides in Otoyo, Kochi, Japan by Heavy Rainfalls from June 28 to July 8, 2018

Katsuo Sasahara

*Kochi Univerisityt

sasahara@kochi-u.ac.jp

Abstract

Many landslides occurred from June 28 to July 8, 2018 in Otoyo, Kochi, Japan due to a series of heavy rainstorms

generated by Typhoon Prapiroon and Bai-u rain front. Many road structures, including Tajikawa bridge of Kochi

expressway, were damaged and destroyed by landslides although no damages were given on people’s lives.

No special topographic features were recognized on the map with contour lines with 10 m interval of height

around Tajika-senbon landslide which destroyed Tajikawa bridge while small landslide configurations were

identified above the landslide on slope gradation map generated on 5 m DEM. Part of head scarp of the landslide

configurations seemed to be active according to field observation. It suggests that the collapse of the landslide

might be influenced by the activities of the landslide configurations on the landslide.

Key words: Landslide, Rainfall, LIDAR, Landslide configuration
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About Sediment-related Disasters Occurred in Seiyo Ehime Prefecture due to Heavy
Rain in July, 2018

Shoichiro Ooba™!, Katuo Sasahara™?, Teturo Kitahara™, Sinichi Tosa™, and Hikazu Goto™!

Abstract

A large number of slopes collapsed, in Uwa, Seiyo City, Ehime Prefecture due to heavy rains in July 2018, and
induced debris flows caused severe damage in this area. The amount of rainfall from 00:00 on July 5 to 24:00 on
July 8 registered, 539.5 mm in Uwa, Seiyo City.

Field surveys of the debris flows were conducted for nine districts between Nomura-cho and Seiyo-shi, Uwajima-
shi of Ehime Prefecture from September 12 to 14, 2008, The survey has revealed that most of the collapses
occurred around the ridge or near the valley head, and the debris flowed down a significant distance due to a large

amount of surface water and groundwater, although the scale of each collapse was relatively small.

Key words: Heavy rains in July 2018, Debris flows, Aerial photo interpretations of landslides
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Rock Mass Failures Induced by the Heavy Rain Event of July 2018 in Yoshida,
Uwajima, Ehime

Shintaro Yamasaki

*Disaster Prevention Research Institute, Kyoto University

yamasaki.shintaro.3m@kyoto-u.ac.jp

Abstract

The heavy rain event of July 2018 induced a lot of slope failures in Yoshida region, Uwajima, Ehime. Most of
failures were thin surficial landslides, but a number of deep-seated rock mass failures occurred and caused fatalities
and damages for infrastructures. The authors observed rock masses where the failures occurred are weathered
sandstone with weak mineral veins and numerous cracks. The rock masses have weak strengths. Large separating
planes cutting mountain flank deeply are often observed in the outcrop of slope failures. Such separating planes
could provide wide pathways for penetrating rain-water.

Key words: Rock mass failure, Deep-seated landslide, Weathering, Sandstone, The heavy rain event of July 2018
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Erosion of Holocene Fluvial Terraces along the Memuro River in Western Tokachi,
Hokkaido, by the Typhoon 1610 Event
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Abstract

Unprecedented heavy rainfall in August 2016 by Typhoon 1610 (Lionrock) caused a large volume of sediment
discharge and severe lateral erosion along many rivers in the western Tokachi Plain, eastern Hokkaido. To
examine details of the severe lateral erosion, distribution of fluvial terraces and their development processes were
investigated along the Memuro River. Results show that fluvial terraces have developed through the late Pleistocene
and Holocene. Two higher surfaces for the Pleistocene terraces and three lower surfaces for the Holocene terraces
are recognized. A typical sequence of sediment layers of the Holocene terraces is humus-rich surface soil on the top,
that is underlain by a sand and gravel layer. Beneath of the sand and gravel layer, a buried humus layer and/or finer
flood deposit layer with charcoal fragments are deposited, which have been dated to be approximately 600 — 3600 y
BP. Holocene time-marker tephras are occasionally found in the surface soil, showing that Holocene terraces mostly
formed before 200 y BP. Analysis of satellite images and topography data assisted by field observation indicate that
the 2016 event laterally eroded the Holocene terraces greatly on both banks along the upper to middle reaches by
debris flows and alternately on right and left banks along the middle to lower reaches by meandering sheet flow.
As a result, flood plains widened several times. These data suggest that the Holocene terraces have formed from
debris-flows and/or floods with recurrence intervals in the order of 10? years, and developed through the period of
103 years. The 2016 event can be therefore understood to be a significant geomorphic event in Holocene fluvial

landform development, that has time-scale of 10° years, along the Memuro River.

Key words: Sediment disaster, Sediment discharge, Lateral erosion, Landform development, Holocene
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Fig. 1 Location map and satellite image of the Memuro
River. The satellite image was captured after the
August 2016 event. Areas delineated by yellow lines
are areas of Fig. 5.
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Fig. 2 Drone-captured aerlal photo of fluvial terraces in the
downstream area of the check-dam No.5 along the
Memuro River. Location of the check-dam No.5 is

shown in Fig. 5(3).
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Fig. 5 Distribution of the Holocene fluvial terraces along the
Memuro River. Map (1) is for the upstream area and
Map (3) for downstream. Pink-colored triangles a to g
are locations of outcrops shown in Fig. 6.
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Fig. 6 Outcrop sediment profiles, including time-maker tephras and '*C dating data, of the Holocene fluvial terraces along

the Memuro River. Location of outcrop-(a) to outcrop-(g) (from upstream to downstream) are shown in Fig. 5.
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Abstract

On November 22-23, 2018, "Workshop on the Prediction of Landslide Disasters" was held at the Wadachi
Memorial Hall of National Research Institute for Earth Science and Disaster Resilience, jointly hosted with
Japanese Geomorphology Union (JGU) Autumn Scientific Congress in 2018. This fourth annual autumn workshop
aimed to offer the occasion for researchers, engineers and all stakeholders to share the perceptions, to find out the
status quo of the landslide prediction technologies, and to discover the practical application to reduce the damages.
The program of the first day consisted of one special lecture on debris flow researches and the application to
measures against disasters, two oral sessions on an overview and aerial characteristics of the heavy rain event of
July 2018, and a forum session on features and research issues in recent heavy rain triggering landslides on the first
day. A joint session dealing with "Landforms and Landslides" was organized on the second day. In recent years,
many landslide disasters have drawn growing concerns nationwide, and consequently ca. 180 people participated in
this workshop.

Key words: Sediment disaster, The Heavy Rain Event of July 2018





