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Total Number of
Mivagi ; Sediment Disasters
iyagi oo -23
TR g 937
Fukushima 138 Ibaraki 15
Debris Flow 408
iwate 97 Landstide E
. R » slope Failure %885
Kanagawa 92 Yamagata 3 )
[Human damages] { 3
N Dead 13 H &
Gunima 67.: | | Chiba Missing 1 pe ’
’ ’ C injured 10 } 2k
Niigata 45 Aomori 1 [House damages} i !
Destroyed 37 i ;
Nagano 43 Akita. .. +aif Destroyed 75 / Typhoon Track
! P A Partlaliy Destroyed 174
Shizuoka 42 Ishikawa 1
Tochigi 36 Mie 1
Saitama 24 Wakayama i Number of
Sediment
Disasters

Birth: 18:00 UTC Oct 5, 2019

Death: 3:00 UTC Oct 13, 2019
Minimum Pressure: 8915 hPa

Landfall: At Izu Peninsula Shizuoka Pref
at around 10:00 Oct 12,2019
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Number 3459

As of October 3%, 2018

ﬁ Debris Flows Stope Failures

E:] tandslides

602

400

Mo.9 Etau

3000
2500
Decade Average {2009~2018)
1,382
2000
1,640
1,492 1,514
1500 1422
1,184
941
1000 937
500 :
&) r L 1 s 1 o
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 5F) 9
.Ls “
n#um:ﬂi lﬁl% 1 9 ==.=-L..1=I= 9 :I:E') Ewﬁiﬂ
*As of November 13
Number of landslide disasters caused by typhoons '
A total Number of 937{tentative) sediment disasters hit
record high since 2004
1030

No.10 Lionreck No.21 Lan

No.15 Roke

[Aug, 2009) (5ep. 2011) {Aug. 2016) {Oct. 2017) {Qet. 2019)
No.12 Talas No.12 Etay No.16 Malacas Ne.24 Trami S‘eggiﬁ tigh]
Aug. 2011 Sep. 2015 {Sep. 2016 Sep. 2018} 0.23 Tokage
(hue ) (sep ) ) (Sep [Oct. 2604}

Na.19 Hagibis
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“Before the occurrence of
debris flow

wemsE

M After the occurrence of debris flow
( Sediment and driftwood captured)
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o Sediment Disaster Prevention Law has been enforced as | .- Controlling increases of hazardous areas by
of April 1, 2001. B PR RARE elop

o Further promotion is needed to designate all hazardous
areas, in addition to cooperation by municipalities.

d

cause 8 landstde

and evacuation system
@ Informing residents of relevant points of warning
and evacuation . Sl

Sediment disaster
alert areas (Yellow Zone)

® Perrission system for specified development activities

®© Targats; Development activities for residential houses and land sales,
sociaf welfare facilities, etc ' :

® Restrictions to building structures (areas other than urban planning
areas are to be confirmed)

® Recommendation for transfer and so on to buildings with risks of
serious damages in case of sediment disasters

® Securing finances and hudgets to those who are recommended to

{=r}ados daays Jo wbisH

Lower end of stezp glo

¢
B
Within 2h
[50m in cass It exceads 50m)

move g 1 5
AR (mue
JEBEMI R (anmn)
1st round Nation Wide “Basic Investigation” to identify areas prone to - K@;;ES—O 0001
sediment disasters is to he completed by the end of FY 20189, : n——~'~—l='--—‘
700,000 :
Yellow Zone }
Red Zone 629,063
600,000 574,582
532,358
514,986
500,000 | 481,556
423,021 L
400,000 i 385,493 395,038 5
300,000
200,000
FY 2013 b FY 2034 FY 2015 FY 2016 FY 2017 FY 2018 FY 2018
(estimate)}
# A total of approximately 680,000 Yellow Zones are estimated to be conclusively designated by prefectures by the end of FY 2019. 1 6
- 8 P




P {0-2o% 1%
~ What is the Key Factor Triggering the Evacuation?

RAICEBHTLIZoNITEL DT EH

N=310, Created by MLIT based on the result of questionnaire research impfemented by NHK 1 7

RNEEREEORAE

Do you know whether you live in the Sediment Disaster Alert Areas or not?

e “Yes” and correct.
36 peopie "
24%

“Yes” but

incorrect.

15 people
10% 1
Number of responses=152 18 5
- e B - .
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ignboard on a bulletin board

S

ignboard on a power pole

S

of community center
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| IBRBORLIAGE “HLOFH

OUnderstand local risks and working together to create "Community Disaster Management
Plan”,

OBuild the capacity to urge neighbors to evacuate,

OBuild “Neighbors Helping Neighbors” system to help the elderly/disabled evacuate,

¥ Understanding what “sediment disasters” are!
Pé ¥" Building cooperative flame work among residents, governments, and experts ><

OPromote to install/strengthen SABO OParticipate in local initiatives for sediment
facilities, disaster reduction,

OPromote the activities to get people OHelp local residents create “Community
prepared for the regional landslide risk, Disaster Management Plan and implement

OPromote the activities to work together evacuation drill.
between welfare and disaster management
section for disaster reduction.

v" Use human resources, Senior Volunteer for SABO and expert from engineering
industry Communities, to hefp local communities,
v" Improving the accuracy of Sediment Disaster Alert,

\\

v" Providing more information to support residents' decision making.

21
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Recent Sediment Disasters and
Sediment Movement
Magnitude

YAMAKOSH! Takao
Sabo Planning Division, Sabo Dept.
National Institute for Land and Infrastructure Management
Ministry of L;md, Infrastructure, Transport and Tourism

nnnnn

Overview

* Recent Events
* Sediment Movement Magnitude
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Recent sediment disasters

» Case 1: Sediment disaster due to intensive rainfall in Northern Kyushu,
2017

e Case 2: Sediment and Flood Damage due to intensive rainfall in
Marumori Town, 2019

'

Case 1
M Intensive rainfall induced serious sediment disaster in northern Kyushu, July
2017.
B 20 people were killed and more than 250 houses were damaged.

s




Rainfall

B Extreme rainfall : about more than 800mm per 9 hours, :
(24-h rainfall: 829mm / Maximurn 1-h rainfall: 124mm)
EEReturn periods from 1-h 1o 24-h rainfall exceed several hundreds years. i

:
%
:
:

T80 . : 1000
Cumulative rainfall
120 F — 800
E
£ a0 f BOD =
= )=
£ &
5 60 400 @
€ £
3 =
S0 b 200§
&)
Y60 14.00 1600 04:00 100
07404 g7i05 706

Wit1e

Occurrence of landslides




Distribution of landslides

intensive landslides occurred in small area of ~15km EW and ~7km NS.

Total area where sediment movement occurred is 4.4km?

i

Chikugo River

DOARSFIRE
TBRER
v WIS

o WG
FEFTER

WILw

Sediment budget

Bl\We analyzed LIDAR survey data before and after the disaster,
B Specific sediment discharge volume was 140000 m3/km? in Otoishi river.

Otoishi River A

Eievation change {m}

CRES m]
-2t

Akatani River

A=20.3 km?




Case 2

Bl Typhoon Hagibis caused intensive rainfall, which induced serious disaster in

Northeastern Japan, Oct. 2019.

B 100 people were killed or missing and more than 15,000 houses were damaged*.
* Source: CAQ, Now.5, 2019

Case 2

B Typhoon Hagibis caused intensive rainfall, which induced serious sediment
disaster in Marumori Town in southern Tohhoku Region, Oct. 2019,
B 11 people were killed or missing and more than 850 houses were damaged*.

* Source: Maturnori Town, Nov.1, 2019

Dominant Geology in the river
basin: Granite, Granodiorite

Relatively low relief topography
with max altitude of the basin,
692m

— 29 —
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Rainfall

B Extreme rainfall ; about 607.5 mm per 24 hours and maximum 1-h rainfail was
80.5mm.

B Max. 12hr rainfall recorded double of the old record. Distribution of landshides
seem to be limited in the area with large amount of rainfall.

Distribution of Max, 24hr rainfal!

Hourly rainfall {rmm} 1000 :
800
e Cumulative rainfell (mm}
- 600
400
205
0 &
19h 18h gh Uchikawa - -
River basin~ O
Oct. 13 R AT
ST

Distribution of landslides

490 iandslides and debris flows occurred in catchment area of the Uchikawa River.

Total area where sediment movement occurred is 0.93km?2,

. R ' 2
Area of sediment movement ' '

i Biank by clouds : . N N

Fagzana

P Bl AL,

[ 1 ¢ 3 4 5 ban
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Sediment Movement Magnitude

ST A/iﬂ'/icn i

log,( D H V)

/=1

=80,

H : Vertical drop of landslide 7 {m), V: Volume of landslide ; (m3)

Uchida and Kunitomo (2005)
Hayashi et al.{2015)

KIUILK
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Ly

_ Reginn)

Volume of Numb Number
Shivevent Name of Disaster sediment of 3;:“::5 of houses
o' m%) damaged
16.5 Disaster In Ki Penlnsuiazrz‘)a;lised by Typhoon Talas in 100,090 &2 190
104 The wale-Myagi Nairlku Earthquake in 2008 130,000 18 3
9.9 Nilgata Prefecture Chuetsu Earthguake 100,060 4 93
Disaster caused by Typhoon Nabi in 2005 (Kyusyu 23,000 1 76

016 Kumamold ‘Earthqiske

.Eandslides disaster caused by Kanto'and. Tohoku Heavy'

- Raln In September 2015{Serizawa area; Nikko city)

Débyris flow disaster at Nagiso caused by Typhoon
Neoguri and Balu-frunt I July 2014 :

Land Iid disé
: Fi AJJgust2014

Landsl{de dmaster in Hofu caused by Northem Kyush
: “and Chugoku Heaw Rain in .July 2009

7 |Disasler i U Dshima calsed by Typhoor W(pha 23|

180
Landsllde disasterat Tamba'caused byHeavy Raln L1700 P 1'050_ o
: : SR Ags] 20940 LA
Debns ﬂnw disastar at Ckaya caused by Heavy Railn in

July 2006

100

Debris flow disaster at Minamata caused by heavy rain

7.3 {Baiu-front) fram -July 18 to 21, 2003 %

6.7 Debris flow disaster at Dazaifu City, Fukuoka Prefecture i5
' caused by heavy rain (Baiu-fronf) frorn July 19 fo 21, 2003

6.4 Landslides disaster in Semboku caused by heavy rain in 15

August 2013
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Assessment of Potential of Sediment Yield

« LiDAR survey reveals precise amount of sediment yield by landslides.

* Specific sediment yield varies more than one order even in the area
with same geology and same amount of rainfall

Lo TV — - PP
L LT . LR
ES NN ‘,“ — ;’,’ {_I/;,q
g B ' P 14 ! e
T = g feg!

P s & !y
h . @ " fo 'F‘
él_’ h o N i I
P g
2 a g
-
T 2
£ =
S e Granite.

. R S .

jEch] 180000 EReicna] 0oy kel 1450 LGRS HER FRE 10
$pecific Sediment Yield{m3/km?) Specific Sediment Yield{m3/km?)

Assessment of Potential of Sediment Runoff

* A challenge to evaluate “Connectivity”, which controls sediment
delivery from source to river channel, is now undergoing.

=33
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Summary

- Due to intensive rainfall in mountainous river basin, many
landslides and debris flows occurred simultaneously in relatively
small area and large amount of sediments discharged from
mountain area, which caused serious damage in the down
streams.

- Magnitude of the sediment disasters differs widely even under
the similar rainfall amount and geology.

- These kinds of phenomena have seldom occur so far in the north-
eastern part of Japan, but it occurred. Climate change?

- Anyway, NILIM is seeking for method to evaluate potential risk of
sediment and flood damage not only through empirical approach
but also through some simple assessment using universal data,
such as topography, geology...
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Identification of Large-scale
[Landslide Potential Areas
R B e AE
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[dentification of Large-scale Landslide Potential Areas
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Priority of Large-scale Landslide Potential Areas
I KA 3 & AY \4&

: :Analy3|s wath siope hthology D|p s]ope
‘Distance to river or geological structure

WRBESE W S ﬁ[ﬁm& ;@*ﬁ&ﬁ

s '& %ﬁ:&ﬂﬁﬁ%ﬁl—?xﬁhéﬁfr s

* Analysis with area and logation,
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Disaster after occurred of Large-scale landslide

RIAR 3 K TR

HERE

HERAREEES
BN EBR
k%u%ﬁmmﬁ _

ISR LA

KB im L ReE AT -
Bl RS RIBEET

R e

T

AR5 2 AR B 2234
AR B2 4 1 - PR BT

HL20 5K 40 B R ISR R TR

B MBEEAGE
. wEwmE.

o o mRET
T ek




Flowchart of the effecting area classified
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Hazard Mapping : Empirical Method
&5k

Maximum Runout Distance, Lmax ~ .
gamemmw /N R
f=log LH =0.624-0157loglV i =

- (Scheidegger, 1973)




Hazard Mapping : Numerical Method

FAd A

2-D Landslide Movement Simulation

* 2-D Landslide Movement Model
Developed by Egashira, Miyamoto, Itoh {2000)
+ The model is applied for landslide movement on a
rigid slope.
* Constitutive formula of landslide movement is
derived from Energy dissipation ;2 a =
* Energy dissipation include
— friction of particle to particle ¢
— inelastic collision (bg
— shearing of pore water P¢

Governing Equations for Landslide Movement

. %f-:u( concentration steady )

+ No erosion

Mass conservation equation of soit block
fﬂmﬂ aM, =0 Jr:dlow depth
&t ax M, : Iy of soil block
Momenkum Conservation Equations for solf block

#, deplh —averaged velocil
a‘” /;a”r"“’.l —ghZ aH R gn];\'nrv Scedterntt on

X, ax, p, h‘ tren surface levek

s *bd s re:
pw=c-a'+(l—t:)-p £y bed shear siress

7., s mass density of soil bloek 7

BR

MR EEA: 35
4t E LR 0.5 meter
#43¥H 5 & : 2650 kg/m®
FH % B 1000 kg/m®

X FEZ tbE
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Relationship between Rainfall and Landslide
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Relationship between rainfall
and Large-scale Landslide case
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Table 3. Soil loss percentage of regions with different distances from the outlet: results of the erosion : -

test with a 30° slope.

Index Soil Loss Percentage to the Total Soil Loss
Distance from the Qutlet
Rainfall Duration (min)
45-70 cm 30-45 cm 0--30 cm
5  23% N oog% ) 49%
10 25% 32% 43%
15 29% 32% - 39%
20 32% 31% 37%
25 33% 31% 36%
30 33% 33% 34% N Kk .
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