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OBJECTIVES OF INTERNATIONAL FORUM

The Third UN World Conference on Disaster Risk Reduction will be held in Sendai, Japan
on 14-18 March 2015 and decide the Post-2015 Framework for Disaster Risk Reduction.
The International Consortium on Landslides (ICL) is the thematic platform on

landslides within the United Nations International Strategy for Disaster Risk Reduction.

ICL has obtained a fund for “International Conference for the Promotion of Science and
Technology to Contributing to Landslide Disaster Risk Reduction in the Earthquake and
Heavy Precipitation Areas” on 11-15 March 2015. During this conference, ICL, ICL
supporting organizations (UNESCO, UNISDR, WMO, FAO, UNU, ICSU, WFEO, IUGS),
Government of Japan (CAO, MLIT), Kyoto University and the Japan Landslide Society

aims to adopt a framework to promote ICL-IPL partnership in the global scale.

As a part of the planning committee meeting of the conference, ICL together with the
United Nations Educational, Scientific and Cultural Organization (UNESCO), the United
Nations Office for Disaster Risk Reduction (UNISDR), the Cabinet Office and Ministry of
Land, Infrastructure, and Transport (MLIT) of the Government of Japan, Kyoto
University and the Japan Landslide Society will organize an International Forum
“Urbanization and Landslide Disaster” to discuss possible Japanese contribution to post-

2015 Framework for Disaster Risk Reduction focusing on case of the 2014.8 Hiroshima

Do Sossa.

Kyoji Sassa

landslide disaster.

Chairperson, Executive Committee of “International
Conference for the Promotion of Science and Technology to
Contributing to Landslide Disaster Risk Reduction in the

Earthquake and Heavy Precipitation Areas”
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13:00-13:40 The Third United Nations World Conference on Disaster Risk
Reduction and Landslide Research
13:00-13:05 Kayo Inaba, Executive Vice-President of Kyoto University (Gender
Equality, International Affairs and Public Relations)
Greeting from Kyoto University
13:05-13:10 Hideaki Maruyama, Office for Disaster Reduction Research, Ministry of
Education, Culture, Sports, Science and Technology
Advancement of Science and Technology for Disaster Reduction in
Japan
13:10-13:25 Kaoru Saito (Director, Disaster Preparedness, Public Relations and
International Cooperation Division, Disaster Management Bureau,
Cabinet Office )
The Third United Nations World Conference on Disaster Risk
Reduction and Post-2015 Framework for Disaster Risk Reduction
13:25-13:40 Kyoji Sassa, Chairperson of Executive Committee of “ International
Conference for the Promotion of Science and Technology to
Contributing to Landslide Disaster Risk Reduction in the Earthquake
and Heavy Precipitation Areas”
Contribution to Post-2015 Framework for Disaster Risk Reduction
Based on Japanese Landslide Research

13:40-15:30 Investigation and Analysis of the 2014.8 Hiroshima Landslide
Disaster
13:40-13:55 Yukihiko Sakatani, Director for Sabo facilities Evaluation Analysis,
Ministry of Land Infrastructure and Transport.
“Government Response to Hiroshima Landslide Disaster”
13:55-14:10 Hiroshi Fukuoka, Professor, Research Institute for Natural Hazards
and Disaster Recovery, Niigata University,
“Field Survey Report for Hiroshima Landslide Disaster”
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14:10-14:25 Keiko Takahashi, Center for Earth Information Science and
Technology, JAMSTEC
“72 hour Precipitation Forecast and Hiroshima Landslide Disaster”

14:25-14:40 Hirotaka Ochiai, Forestry and Forest Products Research Institute
(FFPRI)
“Estimation of Groundwater Pressure Caused by Rainfall and
Hiroshima Landslide Disaster”
14:40-15:00 Kyoji Sassa, Executive Director of the International Consortium on
Landslides
Initiation Mechanism of Rapid and Long Runout Landslide and
Simulation of Hiroshima Landslide Disasters using the Integrated
Simulation Model (LS-RAPID)

15:00-15:40 Questions and Discussions from Floor

16:00-17:30 Panel Discussion “Japan’s Contribution to Post-2015
Framework for Disaster Risk Reduction”
Chairpersons Salvano Briceno, Former Chief of UNISDR
Kaoru Takara, Professor, Disaster Prevention Research Institute of
Kyoto University, ICL Vice President.

Panelist:

Japanese Government
® Cabinet Office (Saito) and MLIT (Sakatani) and all speakers

UNESCO
® Qunli Han, Director, Division of Ecological and Earth Sciences Secretary
® Giuseppe Arduino, Programme Specialist, Division of Water Sciences -
International Hydrological Programme (IHP)
UNISDR
® Feng Min Kan, Head of Regional Office for Asia and the Pacific Kyoto University

® Satoru Nishikawa, Advisor of Development for Post-2015 Framework for
Disaster Risk Reduction
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Greeting for International Forum “Urbanization and

Landslide Disaster”

Distinguished guests, dear colleagues, ladies and gentlemen,

Good afternoon. On behalf of Kyoto University, | would like to extend my warm greetings
to this International Forum “Urbanization and Landslide Disaster” especially devoted to
the study on the impact of the recent Hiroshima Landslide Disaster which occurred last
August and to possible Japan’s contribution to the Post-2015 Framework for Disaster
Risk Reduction. It is our great pleasure to co-sponsor this important forum and to host it
in our university campus. Also | would express my sincere welcome to you all for coming
to Kyoto in its most comfortable season.

I would also like to take this opportunity to extend my most sincere appreciation to
Professor Emeritus Kyoji Sassa, the Executive Director of the International Consortium
on Landslides (ICL) and his staff members, who have worked so diligently to make this
forum possible.

Kyoto University was established in 1897, and it has a history of 117 years. It is
second-oldest national university in Japan and was founded mainly for the promotion of
science. Throughout our history, we have sought to provide our scholars and students
with free thinking and academic liberation. The achievements of Kyoto University's
researchers have been acknowledged worldwide. For example, eight Nobel Prizes have
been conferred on Kyoto University researchers. This hall is dedicated to two past
professors who won the Nobel Prize in Physics in the field of elementary particle theory.

As a modern higher education institution dedicated to the pursuit of a harmonious and
stable global society, international cooperation and exchange are vital components of
Kyoto University's operations.

As you may know, the ICL was originally founded in Kyoto in 2002, when Kyoto
University and UNESCO jointly organized an international symposium on Landslides
and Cultural Heritages in Kyoto. In that symposium, a round table discussion was
organized which launched the ICL and elected Professor Sassa as the first president. We
should recall that the Disaster Prevention Research Institute (DPRI) of our university
had exchanged a Memorandum of Understanding (MoU) with UNESCO in 1999 on
"Landslide risk mitigation and promotion of the cultural and natural heritage as a key
contribution to environmental protection and sustainable development in the first

-19-



guarter of the twenty-first century.” The activities based on this MoU made the good basis
of ICL. You may therefore appreciate that Kyoto city and Kyoto University is the cradle of
ICL.

Our formal partnership with ICL and UNESCO developed rapidly thereafter. In 2003, we
exchanged the agreement concerning the establishment of a UNITWIN Cooperation
Programme on Landslide Risk Mitigation for Society and the Environment Cooperation
in the framework of the UNITWIN/UNESCO Chairs Programme. Upon this agreement,
the President of Kyoto University and ICL had jointly constructed the UNITWIN
Headquarters Building with three rooms in Uji campus in 2004. It has been used for the
promotion of international joint research on landslide science and academic exchange
among ICL colleagues and Kyoto University researchers, as well as students. Now ICL
researchers are conducting joint research with us in a facilitated laboratory of the
Integrated Research Building No.1, located in our main campus on developing new
ring-shear apparatus. Another our joint study on the development of new practical
software for numerical simulation of landslide initiation and motion under extreme
rainfall and seismic conditions attracts great societal attention now. We are pleased to see
our joint achievement in landslide technology greatly contributing to landslide risk
reduction on a global scale.

Ladies and Gentlemen,

The achievements of the joint academic activities by Kyoto University - ICL - UNESCO
have been acknowledged globally. It is my sincere hope that today's forum will be more
than an opportunity for you to exchange information and knowledge. In closing, I would
like to express once again my gratitude and to convey my very best wishes to the
distinguished guests and scholars from Japan and abroad for productive sessions and
dialogues to come.

Thank you very much for your kind attention.

lagn Sy r——

Kayo Inaba, Ph.D
Executive Vice-President for Gender

Equality, International Affairs and

Public Relations, Kyoto University
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International Forum “Urbanization and Landslide Disaster” 2014/10/08

The 39 UN World Conference on Disaster Risk Reduction
and
Post-2015 Framework for Disaster Risk Reduction

Cabinet Office, Government of Japan
October 2014
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Third UN World Conference on Disaster Risk Reduction
* Session: March 14-18, 2015 -
* Venue: Sendai City
* Number of participants (expectations):

5,000 or more at the main conference

Total of 40,000 or more including related business operators

nternational approach guideline for disaster

reduction
- Transmission of Japanese knowledge that takes advantage of the
opportunity for holding of the World Conference

- Transmission of recovery from the Great East Japan Earthquake and
promotion of the affected areas

Programme (Provisional Draft)

U Wend Conleience on
The Third UN World Conference on Disaster Risk Reduction' Eeacnbor sk Rocucfion
March 14-18, 2018, Sendai®, Japan (Provisional drafi) T et
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Map of the Venues

MNew Exhibition Facility

Public Forum

Tohoku University
Hagi Hall

Welcome to Tohoku Region!
Lands of rich culture and nature

:;:;q | == | +oom  Enjoy rich culture and ¢ PO  teams
—J B # W magnificent nature of J =153}
Tohoku Region!! ! 1 o
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= [ R

reconstruction of the
oL affected areas through
' __I_.’EL promotion of business and
tourism!!
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~ History of World Conference on DRR

1995 Hanshin-Awaji Earthquake (in Kobe, Hyogo)

2011 Great East Japan Earthquake and Tsunami (in Tohoku and other
region)

Sendai, March 2015 1

+ Four years later from the 3.11 Great East
Japan Earthquake and Tsunami

» Sendai, a core city of the affected areas, in
collaboration with other local governments in

Tohoku region
A significant opportunity to:
*appeal the build-back-better reconstruction of the affected areas

*sh . ige on DRR
= R Y A S N SRR e Y
W
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Towards a post-2015 Framework for DRR

Challenges and Opportunities
* Increasing Disaster Risk - Urbanization, Climate
Change, etc.
» Trans-boundary Disaster Risk - Globalization
« Make DRR a national priority - still on the way
. ana.l and Stakeholders Imtlatwes

Monitoring and Linkage
. Pust-MDGs, UN Framewurk Convention on
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8 August 2014

Open-<snded mformal consultanve meetngs'

Tomeme ond vense Topx
Frday, §
09 30-1300 + Strucnme and general views
PN Room XTI + Section A Preamble
+ Secton B: Parpese. Scope. Outcome and Goals
15.00-18.00 + Smucnge sed geceral views
PN Room XTI = Section A Preamble
= Secton B: Pupois. Scope. Ouicoms and Goals
1
15.00-18.00 » Stucnme and peneral viewn
F¥ Room XVI « Secmon A Preamhls
= Secoon B: Purpose, Scope, Ouicome and Goals
T e
! + Ssction C: Guiding prieciples
[ Thursday, 2 Ociober
15.00-1800 » Secton E: Internanosal partmership in the implementation and
PX Room TEC folow-1p prodes
+ Secmon F: Tramsinon phase
Thursday, ¥ October
15.00-18.00 Section D: Priorities for acton. national and local contewt
PN Room TBC

_fmw. 10 October

09.30-13.00 Secoon D: Pronities for acton. national and kocal context (cont'd)
PN Room TBC
15.00-15.00 Secoon D Prionties for acnon, global and rerional contew
PN Foom TEC
Mondsy, 13 October
09.30-13.00 Secoon D Pnonnes for acton. global and regonal conten
PX Room TBC (conx'd)
15.00-18.00 Section D Role of stakeholders
PN Foom TBC Orthesr 55ues

! Subject to revision. United Nanons system entities to take part i the seisions a3 observers.
1
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Co-Chaurs' consultations with major groups

[ Toming Topic
Tuesday, §
09-30-1300 « Smucnme and peneral views
P¥ Boom XVI * Secooo A : Preamble
+ Secoon B - Pupose. Scope. Dutcome and Goals
+ Secton C : Guiding principles
Therzday, 18 Seprember
09:30-13:00 = Secnion D : Priorines for acton
PN Boom XTX
", 3 October
09 30-13:00 + Section D : Priorities for action (cont )
PN Room TBC
Tizursday, © October
09:30-1300 « Sectos D : Priorities for action (cont )
PN Room TEC + Section E: Internacional pemmerihip in the iopismennrion and
follow-1mp process
= ‘Secoon F: Transinen phase
o Orther ivsnes

CHART of the pre-zero draft of the post-2015 framework for
disaster risk reduction

Purposs
The purscen of b raserd berwwrh 1 marags dai and chra b n et o ocel
rhon regmeal and bl vl for the reshence of people communvaes and coantnes

Seopt

Tihe st ramemerk appshin i B ek of smal and boge sci_ eguent ind mieguert. sty
cauned by nutral hazardy et rvisted emeserrastal and bechanicpeal ALz and rsky

Expected Dutcome
I g nel B 7R wnpicied cukiome. e present rareword e 1o cheve e sutalandiel neducion of doaaler oo,
o vl i e social, wconom and sl maseby of iy ard counbren
Vit |
Copchar e
The préiricn o dialer mud criiten, which Tha rehaion o suabey damler ol abach The srwrqfarrg of phrord communles eed
mhmﬂ'hﬂwmﬂ ey mwanrrs Pal ikon and wdee ourireny’ idnaslet nletir whoch Fegane
Sreelpar] reanre Bal o o sk prae I winesstldy. rokadeg o nd T4
Fereind N Exposand BAd vuinbtabity RN [ daNNr SHpOnsE T A PSR SOOI IR DONTS
1 alarh sl MRMCE MRS AR M

The prncpies mrkared v Be Tobohema Sralegy ard be 74 ganenl omslerabon retan her bl mieance
wnd ey compmenisd 1 biown o gude mplemeniaton. (14 procpies - e preoes df]
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Priatities for Action

Undeistaeding Didastes Rk Srragihenng Gorermance Prepaeedasts Bar Redpotis, Inviiting in Sesisl Evonsmis
bhhﬂ Recovery sad Recossinuchion and Environmestsl Resilance
Lol e Wil Letadt sl Mabongd
Hatnral and locl poboes and practces b Goveancd and & srvcherg mol paramout  Thers 3 call bn ol sresgihes sarly warmeg o, exonomes g asvrnmsenital svesimenty
desaster ruk mavagenend shookd be based can  mparancs and cendions B sfachae and el prepansdrany ypmems molaied by Be e easanil b pirengian B ceallance of
oo erdersianding of sl in o iy dimonsons of  #Sicient management of disasier ok Wil increase n g eveety gy el 33 vidlence  PETIONS, SRS, CoutinES Bnd T KM
walnwrabiiy and wipcsure of persons and sssely  counien’ capacien, e riengTaning of that wch wyviamy conriuis b saeeg s and 4 confrusd oom on key developmant aan
el hacardy charsciresicy, paricsturly € B gevamasce for dasier sk manageint my icrwanng afficuncy of preparednans ind ok i e, v, od vty wale,
local level Achoms shoud ncdw (11 pors - pronitos (3 pords - e e deaf resposse Wih e noeas » nagide of mosysien ranagemen howney ool
vt pre-2en drafl] dmasder impach o lodnt in Raghly whariced herfage, pablic swanmess rrsuilve fnancal
setve arel ol dnaviery dlectn] e rumten e i bl sichimnne. apecly for local
o pacsln and high-aive raienal wnd besl govammiets households and B poor ad
i and aconome gl ool pnd  vunenable i redered. | paricalar, P folowng

Tha ndenstunding of durser sk dnven and
Irond. ad B avobetion of folorw mk sommarey,
requrrs am ab States and b stzbghoder oo on

‘amumber of arsa Yor achon toch 44 rdmaton

colacion, anabyin d daseminaton

~ adarcemant of mssarch and dewsingman) of

erdanslandeg b sarvees,. @ wel

corbradus mondoreg and srchinge of prachos

e lewmng. e Bl comoehion. (4 porly - e
pre-2een i)

omplgady of seoomsiruciion b mng. Actimy
o] vchele: 5 pors - weu prv-ow drafl

- corribuieg o 3 reore coharend appeach by
| miEahongl CTRERIINOTY N REPOING Cownine

o anaege dhaanie sob mary e I b Arbhar
stnglened. in hul megerd (5 ponb = vew -
20 dal)

iy b provdized (1] pomty - s pre e deaf]

EEE R T T

'hnh—li " irengfhanng of conpenrdon o i arw neecled 10 shweghus he
mm#mm ropenal ] gkl level om preparedniss b capacty s twed. analyin. vemmandy,
oot devvkped over B st len e srapoese. secovety and ecominuction bl duseTweate, and exchange stateical nhration
o reguonal and glckal levels ke demonsirated e may nequny the bllowng addiboral aed data o haards mapeey. dsasier raka.
Pt efpchvenes i mobloeg nlakstolders and  measee (3 pony - v pre-oer drady imgpaacty, e oaned. i i comnacion: (1 poiniy

= nad priger draff|

The Fgiaremiatioh T a8 L b regonal and ol s e e TVl ot e )

phishin . B srirenl

[ i
Ll aed ol ol ieondd vegenal wnd bl Eaeista b ranin daaite nal Lan gioaTe Conbibai b B Inh-u& lﬂ ﬂpﬂ [Ty yere——
Wine Klate Esing on Bimieg Meant Feeaonsl Fonemen may dvissrs moey s 1 and apratdtes b 6l puits aed pate slakescie
BN S RN P B pRAY 0mE RSIRY map eote (48 PUTE 20

T e I T 1Y

e w27 Wgunl FesbgT 81
P — B g

e
e

e P S 0

i UGS VUAFTTR a0 A ey AT

b el AT

Wy 1 8 gy sesponadity of Tuln iu“ﬂ.ﬁil“ gt I.Il'lhm o eumaanal “
wecd e g of 2 minrnatinnal parehy Hﬂrﬂ“ Mnageq duasier b e @ ol Gziey Hm sl v By
‘compiguty dhﬁlﬁﬂﬂm e muranny 18 wasia

Provisional Summary Substantive Programme
(subject to further revisions - Draft 280814)
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MULTI-STAKEHOLDER SEGMENT

Progres onesivting HIA Prioritie

L Gevernarce and Development Planmng ot National/Local Leveh [Prarty 1)
L N idemifration and Earty Warming [Priomty J)

1 Educstion and Knowledge n Duiding a Cultare of Revdeenie [Prioriny 1)

A Undertying W& Facton [Pty 4)

5 Prepanedness for ffectve Response [Proriy 5

Dmerging Risks

6 Technologios] Haterde: From Bk Reduction 1o Bacowery

7 Oomter and Clemate Risk- Accsierating National and Lo iInitistees
R Feonyvtemn Mg et s Relbeece

1 Gobal Rak Trends

10 integrated Wate Bewsre Marag eme g

11. Food Security through o Deast o Relert Agricuftuie

1. Dinager Maragement for Heaithy Sodeties

am it ents £ kmigike it ation

11, fusinea and Private Sed o investing in Reafent infrastrc ue
14, Apphyeg Scmnce and Teohmology to DRR dedumn making

15. Communitim Addreming Loml Riska

16, Mobsh sng Wosren's Le sderhip in AR

Asde rating im o ementati on
17. Cormmeitmanta 1o Sale Scvool

18, Meamring and Aeporting Progrei
The above Bl i idyedd faresd som and i e apeded ta integrate afew mar e Working Seaiaas

= KGNITESTAGE
= STUDY TOURS
= NCURSIDNS

KA A AAd

UM World Conlerence on
Discsiar Risk Feduction
S beanial Josan

Thank you so much
and
See you in Sendai !

Cabinet Office, Government of Japan
htkp: / {www.cao.go. p/ index-e. html
hiktps / fvewowr, bousal, go. 1p/ 1info/ pdf/ saigaipanf_e.pdf

3 UN World Conference on Disaster Risk Reduction (WCDRR)
http: / Hwww.bousai.go. jp/ kokusai/kaigi03/index_en.html
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BAD+aPKZE (Landslides) AFZRIZEES<
post-2015 [E#E ;K A~ D H R

RF

LE/S

|l

g

HEE - SERTHE ORI S E LRI D B
DI OEBERHEFRITEAR - AR

1. BHAFETOMI Y L EEERRMT Y (Landslides) DERDE

HARAND, AEOHIEE & T XV IZONTEARET 256 0m L 2 EERGE~ R T 5 B
WZFEEC D 2 E R Z VO F TR —Landslides DEROENTH 5, [HE T +— T 105
#% post-2015 [EE RS KA DFRET & Z Dk OIFENCEE L CTHEERER THH DT, EHEE 7 +
—J LO&EMEE LCHT 5,

AAGECTO THIF Y | [ ZIRERRIC 2> THEDONE L7-SETH Y, 8% 5 < Landslides
DERELTHRIIA>TE b EEDNS, £ LT, 20T L) FEX, PR
LR 5 BAR TR TE 72 UL S T KH - dll - E£9570 EATERE 2R 5 bt
WHREE R O Ml CAE U BB REH Z R Z T b0Ich UIH b TE e, —J, IR
FE7p & ARt TRAET B OEWEIRIC OV TR, HBEOEENZ ST, LA, AR,
RHE AR EOFENMEDILTE T,

Bt Z ORI o TFRO ZOOIEENIEIT S, [TBIREDOERN B ARENTES
L7,
1) BEF03 3HFEITHIfT S iz THIE =Y &) k%)
(EF%) 5% ZOEMHEICENT M=) Lid, Bio—5 3 I KREICER L
fﬁ&éﬁ%ﬂi*n’%ofﬁﬁﬁéﬁ%%wéo
2) W04 AFITHIfT ST TR O BRI X 2 EOB IEICBET 25
(E%i%i%:®$¢_kwffﬁﬁﬂﬂjki\@%§ﬁ3+guif%éiﬂ%
AR

O OoODERIT, BERETIRWEH TR O b & TIERK - i LS 728, ORI 2l

HEERAE TARWFFEFT OV BFgEEE . SMERHIAFZEE N L X TE 72, B3 0 F b
ﬁ54$if@ G TARWEET OW AT IEE, T XV IFRER, SERHMAEER &
LT, TOEREOERICED > TEE ERRAHTR0) LERNOEWEE LOHE
12513 %,
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F1HT Y L ERNLOMES (JEIEs: 1995, 2000)

g oD BT n
ygp | FOEOHE E /RSO S R | HIE & OBIEIDI N,
R 3y,
+ g |ELUTHEEET~NOEE LCRET | DEE (35, ¥I52%) OofTh
%o Z T 5o
Hi g | D O~25° OEMREHEICTEAE L R BERIC | 30° KL EoREREC S  RET B,
7| BROMIEE R OBEHZ V. - |
TEENIAD | MRk, FSE RIEHE
) 0. 0lmp,“day ~10mn day D bDNE { — | ETROBEBZZHDTRE L,
P By L ﬁ;gﬁﬁ&ixj\é WS, IRESIZE LA |
o | RORNIDE . EREREOOC | HEn AN,
BaANE W,
%R | TRk aRENREL, MR PR AL I B S L B
B B | 1~100ha THIHESKE WV, R X CBBHVIE W,
m o | FEERNCT LY OJEE, Kabk. BEE. T | BURDFEEDDISC RAERNTHIE
KRDOEBENET %o LTLE 5

ARG AT, EAE LTHIT XY | BRBEOSENESE LT, AT ONER AW
HILTWDH DT TIERY, EIZE > THIT N OFERNSRRIUL, Hg <0 SEEN A4
L7emOREEF D EdL7e N, O 7= 8O R E ) SEERIR O 72 D12 /1 LT 20 HALOREZ D 1
04EM > TEEE SO +4] ~d Landslides (M9 V) 5 CToOFEHHE LT, = x A2
(UNESCO) & E B HUE F A5 (IUGS) D 342 A 45 T HEF M4~ v B#kZ B4 (Working Party on
World Landslide Inventory) 23#Hi% 41, & D720 C Landslides OFE—HEFR M THONTZ, £ D
BE &N EFEIL, [The movement of a mass of rock, debris or earth down a slope] T& % (Cruden
& Varnes, 1996 1 CH ), HAGEIZERT D & E, £H D2 WIEZOIREM OFHE T RES) |
12725, Debris I%, Earth (JHD 108 o iV b - fit7e d) EAEOFRITHY . H
AFETOLH, L¥, BELICENLORE 72O ET, BB 2 mm L0 /)
SRS 80% & 2 5 b D% Earth (12), RiE2Y 2 mm L 0 K& 70k 173 20-80%% L &, %
OV ITRIEEN 2mm LV /NSRRI R LD D D% debris & L CW % (Varnes, 1978, Cruden
& Lan , 2014)

M2 ATEAGEIL, EECRE Lo T THENEbARns, Fi BT HRALEchiTh
I, B - I E LTI D L2 Ae v, 207 THIT R0 O ER) 12>\ T, H
AHIG R FRIZBNT, dma TV, TR0 OFMER E LT, BEEMICR —Sh
7= Landslides OEF EFL [H, L&D WITEOIREVOR N FRES) 952 L2k
7= (fex, 2002), Z OFNERIT, TV ICBERTIMFERTHLZTIED B, BHF
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DO %, 2003), I HHVE S OB S (4, 2003), HE T2 Ol (24, 2007)
LTS, o, BAMT Y PR TRE Lo~ 0 AREFROBHSIC LML
7o (fix, 2004), [EBRRHESEEVTEMEIL, HARISH — S 4172 Landslides DEFEIZEED W
THIT R x5 &5 7 v 7 —OZAfEE Landslides: Journal of International Consortium
on Landslides % 2004 4E(ZAITI L, 2014 4EBI(E, 4 6 [MIFE1T. 1 54 200 H. 4R 1200 H
AT, 2013 A /X N T 7 7 2 —2.814 L 720 | HIT Y OFIRRYERIE T IR AR
—EINTNDHLHEDTHD,

ZOEFKZTIE, HT VY (Landslides) X, HARATHWOHILTWDHIT D | R ARk,
AR CEBRE R E AT RTEL LD TH D, D 2/ 3 258 1L ME EE#) (3
Y RE), TR E) OMAEOETRT, BARTOHT Y X, Debris slide(:#3~<D)
& B rock slide (AHETXV), HATO AL, Debris flow (& & - OIRA Y O fiE).,
HARDEREAATE - 75413, Rock fallCE D% F) E RHL XD, SRIORERED X 5 72 B5R01T,
debris slide—debris flow (& & LOERAH DT XY —& L LORAEMOWE), 7205 LAK)
EZODHT R IR E Y v v afls (—) TORWTERET S,

EERRICE AT 2550, o L b EROB VD IZWOR, fE, BRIl TH 5,
ZOHIZIE, Earth(+) & Debris(a & TOREGW)D [0 & T OWARHDH, €L
T30 EL Lo THRAET D OEET, R THRAET LT (i - Efh) &
BRI OFE VRN T, @, WEICHT N N3 RE LR T, BIRET TRy (Mg
D) ZOITTHY ZLiE, IR E BROHDZ ETHD, Lo LIAFHCEEOEENC
BWTIE, RIS SN RO OERBICESWTRETIZENEETH D,

EDERG SR8 . B2 X, BEE(1994), #F (2005) |, fiif (2015) 1%, HA
TE TP SN TE 2, BARIERNSZ L HARICAT & & < [EESRHE 5 EF TR
[ELE RS KR D —Br & L COMT Y SIS L2 MR T T v T 4 — L DEEF 2 - T
BO, ZOHTH 3FETLICHEL TWARIEFRIER 7 +—F & (F—RIEHE - FEKF
AHB 2008 4F, H_[Alm—~ - [EEARREFEEEAT, =l - ENLaEE) 1E, Mg
DVRBOTTy 7 —bE LT, dHMiiSiL, 55 BIEFRBEK S (2014 4 8 H, #AR)
(28T post-2015 [EE S SR AE LIz T T2 & LT, TDOIRE A #EI T 5 SRV ikTH
ZiTo72, BEETH DN, THARD L HE (Landslides)WF L2 -5 < post-2015 [EE R SEFuHH
H~DEER) L LTEDOPPTEZRICHERNT D, 728, lHIIFEFE~ORIFFERO X THA
FETCITWET,

5| I SCHER

Cruden D & Vernes D (1996) Landslide Types and Process. Landslides-Investigation and Mitigation
(Turner K and Schuster R. Editors), Special report 247, Transportation Research Board, National
Research Council, National Academy of Sciences, Washington, D.C., pp.36-75.

Cruden D & Lan H.X (2014) Using the Working Classification of Landslides to Assess the Danger
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from a Natural Slope (55 12[n][E B A HUE 723 Fell3# 1), Engineering Geology for Society and
Territory (Lollino G, Giorday D, Battista G, Corominas J, Azzam R, Wasowski J, Sciarra N.
Editors), Vol. 2, pp.3-12.

Varnes D (1978) Slope Movement Types and Processes. Landslides-Analysis and Control. Special
Report 176, Transportation Research Board, National Research Council, National Academy of
Sciences, Washington, D.C., pp.11-33

Pex 782 (2002) (ft) AARHIT NV FEO5%OE MGE, #IT <D 39-2, pp.l-4.

e 2 28 7 (2003) Fian bl & 3~ 0 fFZE D2 R0 38 i & EIER b, RbBh 425 55-5, pp.1-3.

ez A8 (2003) &FH S M~V R OFARFE & FEEE D ¥ — T V03T, ISHHE ¥
a5, 44-4, pp.211-212.

e 487 (2004) BEHE: H3V -HZ E REEER & 5 (Landslides-terminology in geological
and geomorphological studies) . H A3~ 1 24x « W3~~~ 0 (B89 2 MZHUE FHEEZ B
i-ii.

Yoz 78 (2007) Faan: [E R SEFEMFIEFTRI(IPL) « #hm S5 E R RO 72 D OWFIE & 7
Bogafk, + &g 2007 43 A5, pp.12-14
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5% IDRC in Davos 25 August 2014
Panel talk for PLENARY SESSION I
Outcomes of Recent International Disaster
Risk Reduction/ Managemenl Conlerences

Programme of ICL

World Landslide Forum 3
toward post-2015 framework for DRR

Kyoji Sassa
Executive Director
International Consortium on Landslides (ICL)
The Thematic Network on Landslides in UNISDR
SASSA, Kyoji (2014) Third Landslide Forum (WLF3).

GRF Davos Planet(@Risk. Vol. 2, No. 3, pp.324-326.
(Special Issue for the Post-2015 Framework for DRR)

2014.8.20 Hiroshima Landslide Disaster

The historically largest rainfall intensity 217mm/3 hours
attacked the urbanization area in Hishoshima, Japan and
caused S0 fatalities and 38 missing on 20 August 2014.

Climate change has been increasing rainfall intensity and
frequency to trigger landslides. Urbanization has been increasing
landshde disaster risk in mountainous countries. Landslides 1s one
ol the most dangerous disasters 1 the coming decades to be tackled
in Post-20135 framework for DRR

Landshdes in the
urbanization area
(Asaminami-ku)
in Hiroshima City
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Photos of Hiroshima landslide disasters

" ")

- 4

8 persons were killed

or missed. g :

g ..--a._\.r i

I1CL.. Journal Landslides and WLF shall contribute for Post-2015 DRR

4% Phase 2017 4' WLF in Lubljana, Slovenia
2020 5th WLF in Niigata, Japan (5 year after Sendai )

=

2015 ICL-1PL Sendai Partnership Conference (11-15
March 2014 during 3" WCDRR in Sendai, Japan

2014 Beijing Declaration for a Safer Geoenvironment
during 3™ WLF in Beijing, China

3rd Phase

2nd Phase 2006 Tokyo Action Plan to establish 1PL

2005 Letter of Intent agreed at the 2nd WCDR
in Kobe, Japan

*

2004 Foundation of the full color scientific journal
"Landslides"

2003 UNESCO-KU-1CL UNITWIN Cooperation
Programme on Landslides

2002 Kyoto Declaration "Establishment of
an International Consortium on Landshdes”

1st Phase
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1°* Phase  An international consortium (ICL) was established

during the UNESCO-Kyoto University Joint

Symposium in 2002 with participants from

UNESCO, UNISDR, WMO, MOFA &MEXT, Japan.

I : a cultural heritage at risk.

C : Motion of landslide and progress of ICL

L. : Retaining wall for landslide disaster risk
reduction measures

Internatinnal
Consortium on
Landslides

e e e R
Gl SOn. S

2014 ICLmember (59 organizations from 35 countries/regions)

1. Albania (1): Albania Geological Survey 1%, Malavsia (2): Public Works Depart, Mara Univ.
1&3_’-}&'{ A &Eﬁﬁﬁ.}‘ﬂ:&@;ﬁﬁfﬁmh“'ﬂ' 20, Mexico (1): Institute of Geography, UNAM

X, Brazl (1): Federal University of Parana 21. Nepal {(1): TCTAMOD

4. Canada (1): Geological Survey of Canada 22, Nigeria(1l): University of Nigeria. Dept. of Geology
5. China (5): China Geological Survey, eic 13. Norway (1): Inter. Center for Geohazards, Nzl

6. Columbia (1): Univ, Nacional de Columbia 24, Peru (1): Grudec Avar ( NPO, Cusco)

7. Croatia (2): Rijeka + Zagreb Univ., Zagreb City | 25. Russia (3): Moscow State Universiry, Hydro Proj. efc

&. Crech Republic (2): Charles University, TRSM 26. Serbia (1): Univ ersity of Belgrade

9. Enrapean Commission (1):Joint Research Centre 27. Slovakia (1) Comenius Universiry

10, Germany (1) s Technische Uniyv. Darmstadt 28. Slovenia (2): Univ. Ljubljana, Geological Survey
11. Ceorgia (1): National Environmental Agency 20, South Africa(l): Council for Geoscience
12. Honduras (1) : T'niv. Politecnica de Ingenieria 30. 5ri Lanka (2): Cent. Eng. Consul. Bur., NBRO

13, India (1): Natonal Inst. of Disaster Management | 31. Chinese Taipel (1): Natlonal Taiwn University

14. Indonesia (1): Gadjah Mada University 32. Thatland (2): Ministry of Agri, Aslan Disas. Prep. Cent.

15. Iran (3): Agri. Res, and Edo. Organization etc 33, Ukirnine (1): Inst. Telecomm. & Clobal Infor. Space

16. Italy (3): University of Firenze, ISPRA, clc 34, Uzbekistan (1): Institute Hydroingeo

17. Japan (5): DPRI-KT, Japan Land. Soc. etc A5, Vietnam (1): Inst. Transport Science & Technology.

18. Korea (5): Korvea Inst. (KIGAM, KFRI), ete
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ICL founded the full color Journal Landslide since 2004.
ICL published the full color books at each WLF since 2008

Landsldies: Journal of International Consortium on Landslides.

6 issues/year, 200 pages/issue, Full color, 203 Impact factor: 2.814

WLF1 2008 : Landslide Disaster Risk Reduoction. Vol.1, 649 pages
WILF2 2011 : Landslide Science and Practice. VolL1-7, 3,600 pages

WLF3 2014 : Landslide Science for a Safer peoenvironment, Vol.1-3, 2,100 pages

Advisory members of
the Jounal
Mamagement
Committee include

heads of UNESCO,
UNISDR, WMO, FAQ,

Lan dShde S | BV IS WEER, Landsiiﬁe St;En{E fora

IUGS, Cabinet
P ol | Safer Geoenvironment

JAPAN as well as ICL e

Volume 1

Cover of WLF3 [ull
color book with
forewords from
UNESCO and UNISDR

LETTER OF INTENT d
S e e A S 24 Phase
i e e i s et st vyt e et et | UNESCO, WMO, FAO, UNISDR,
e T et s et et Sk, St et st ewsricies s sssmntge | UINU, [CSU and WFEO signed “Letter

L e ey W et et i b s e ST e e e ey sy o ey e
)

e e el e oot o P o b g of Intent” by the Landslide Session in

Sogrmerrishen of (il Nahrn [FRUTUGes 41 e B b LT i B w17 EST e e st st L zml' ?'r'.CDR. KUbﬂ. -TH]'}:’HJ j.'ll .'_"ﬂﬂﬁ
o weperarmeyif sy ey — g

Bibinrigl howrstag, imnaa b denll b Earth Fpulars Riek & el Baitenatin Messster laimgeeres wiitis the
rarmrwreh of U Unded Hatisrs m--.—,_m [

Wy wpartety o e

S o P ey P S o B B0 e g o e o P U AT TR e e e e e e e
R Y

1§ SLERIRR NG gl SeRIed UemorinaR oF URBesaniing (NeUN) betwees #h aeng
Diasates Mak Refuchon for ssimots osuning on lendsials ek iefuctan and osr natas) hazands

1w HATIBA

i g s e ey e w | HELE Py b by ey e of G g by iy S e g
PR Py BNl BT S T A BN R 7 F T B

Bagnaloe sy 5
- 5 :

- -..I_. = = [ 1] m (=
[HEST BT - [ S - :?:'.;?A..Jhuu :m:ﬂ.

£ ke i T A = 3

i FrARaEa Lt AL

T e, e T T ICL exchanged MOU with each of
e T e — UNESCO, WMO, FAO, UNISDR, UNL,
s et e o e N e e 3 ICSU and WFEO

e by 0 pen B P oy L o e s agrwienn ey Swosied - be seowerw o By s (et o

e et s s e e e T S to promote 2006 Tokyve Action Plan on
C coud bty ot et aor oy International Programme on Landslides
J‘IJ Mwlum‘m +ii-FT " Fim 4ﬁ1! U-FI.} ]..I't EI}UE
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2014 Beijing Declaration and 2015 ICL-IPL Senda Partnerslup Planning Meeling
19-22 November 2013 in Kyoto. Iapan

et | it 4 [ b

ICT. 10" Anniversary meeting to adopt ICL Strategic Plan 2012-2021
17-20 January 2012 in Kyoto, Japan

World Landslide Forum 3

Landslide Risk Mitigation: Toward a Safer Geoenvironment

High-Level Panel Discussion:
Initiative to create a safer geoenvironment toward WCDR2015 and forward

High-level panel was chaired by Hans van Ginkel.

UNESCO, UNISDR, WMO, ICSU/IRDR, China Geological Survey, ICL together from floor
discussed.

The 2014 Beijin Declaration “Landslide Risk Mitigation : Toward a Safer Geoenvironment™
wis adopled in the round table discussion on 6 June 2014 following this panel discussion.
531 people, 211 national and international organizations rom 40 countries and 5
organizations of United Nations System participated WLF3.
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34 Phase
Identification of World Centre of Excellence (WCoE) 2014-2017
IPL-Global Promotion Committes (member from ICL, UNESCO, WM, FAQ, UNT, ICSU, WFEQ,
IUGS: Chair: Salvano Briceno) has decided through 1) Examination of Eligibility by the Secretaviat,
2) Technical Evaluation by 10 experis, 3) Recommendation by the Independent Panel of Experts (5
from ICL supporting organzations: Chair Hans van Ginkel)

World Landslide Forum 3

Landslide Risk Mitigation: Toward a Safer Gemﬂrmmm

=t ;?"’é‘i"* ; :a

Certificates were awarded from UNESCO DG Irina Bokova to
15 leaders of WCOE 2014-2017
From Left: Thailand, Slovenia, China (Geoloigeal Survey), Russia, Nigeria, Malaysia,
Japan (Niigata University and Japan Landslide Society), Hans van Ginkel (fomer UNU
Rector). Irina Bokova (UNESCO DG). ICL Executive Director, Czech. Croatia, Italy,
Indonesia. China (North-East Forestry University), Sri Lanka, Taiwan/China.

3rd Phase
2015 ICL-IPL Sendai Partnership Conference

Toward a Dynamic Global Network for Landslide Disaster Risk Reuction for the
Post-2015 Framework for DRR

11-13 March 2015: TPL Symposium, [CL. Board Meeting, TPL Global Promotion
Committee in Tohoku Gakuin UUniversity
14-15 March 2015 Participation 3 WCDRR and Discussion with participants

15 March 2015 (Lunch Time): Working lunch with VIP and key members
Conference Room 1 in Tohoku Gakuin University
15 March 2015 (PM): Round Table Discussion and Adoption of
the 1CL-IPL Sendai Partnerships in Conference Hoom 3t4 in Tohoku
Gakuin University
(Cars will be arranged from 3 WCDRR venue entrance
to the University. 5 minutes drive)

Ms Irina Bokova

Tnhnlfu Gakum Umwrs;rty Sendai I.nteruat:m:maj Center UNESCO Director General
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4" Phase
4" Phase will be examined and planned in the 2015 ICL-
IPL Sendai Partnership Conference on 11-15 March
2015.

All United Nations’, international/national, research/educational
oranizations and NGOs are invited to join this initative within
their own mandates and capacities.

Target mile stone meetings are
4" World Landslide Forum: May 29-June 2 in 2017
at Exhibition and Convention Centre, l.jubjana, Slovenia

5" World Landslide Forum: September 21-25 in 2020
at TOKI MESSE in Niigata, Japan.

Call for collaboration and support to this initiatives with concrete
action to well fit this iniative to Post-2015 Framework for DRR

Post-2015 Framework for DRR

ICL-IPL initiative including WLF and Landslides
Jjournal is sure to contribute to Post-2015
Framework for DRR.

ICL, UNISDR, UNESCO will examine how does ICL-
IPL Sendai Partnership contribute to the post-2015
Framework for DRR based on the current pre-zero draft
of the post-2015 framework for DRR on 7-9 October 2014
in Kyoto, Japan.

Please be contact with us to collaborate this initiative.
Email: secretariat@iclhq.org

WEB: http://icLiplhq.org/, http://www.iplhq.org/
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Measures against the Hiroshima debris flow disaster
on Aug.20, 2014

Yukihiko SAKATANI
Director for Sabo Facilities Evaluation Analysis, MLIT

1. Introduction

Many debris flows and debris slides simultaneously occurred in Hiroshima city in the early
morning of August 20, 2014. As of September 19, this disaster claimed 74 dead, 255 houses
damaged and a total of 4,562 houses were affected, although countermeasures and
preparedness against sediment-related disasters has been implemented by the Municipal
governments of Hiroshima Prefecture and Hiroshima city as well as other local governments
in Japan since the Sediment-related Disaster Prevention Law was issued with the disaster in
Hiroshima prefecture in 1999 as a trigger. This report gives outline of the disaster,
implementation status of the policies by concerned local governments and Ministry of Land,
Infrastructure, Transportation and Tourism (MLIT) after the enforcement of the Law and

crisis management by the administrations.

2. Factors of the Hiroshima disaster

The cumulative rainfall from 20:00 hrs of 19 August until 05:00 hrs of 20 August (local time)
reached 257 mm at the Japan Meteorological Agency’'s (JMA) Miiri rain gauge station in
Hiroshima city. The maximum hourly precipitation from 04:00 hrs to 05:00 hrs of 20 August
was 101 mm. The continuous and extreme rainfall induced 166 landslide disasters (107 debris
flows and 59 debris slides), which
caused casualties and damage to
residential houses,
infrastructures, etc. in the rather
limited area. Hiroshima city is the
biggest city in the Chugoku region
with the population of about 1.17
million. Residents of the affected
area suffered landslide disasters
frequently for long time. On June
29, 1999, similar landslide disaster
occurred in another part of
Hiroshima city and an adjacent

city, Kure, which resulted in 31

dead and missing, and 169 houses



damaged.

The damages took place in urban areas build up at foots of mountains covered by heavily
weathered granitic sands. The factors of the disaster are regarded as follows,

(@) Intense rainfall in a short time

(b) Susceptible geological feature e.g. heavily weathered granitic sands cover

(c) Expanding of urban areas into the foot of steep mountain slope

(d) Difficulty of evacuation in the midnight at the disaster onset time

Photol Debris flow in Yagi 3 chome area (left)

Photo2 A trace of debris flow and big boulders (right)

3. Preparedness by the prefectural government and the city office

The Hiroshima prefectural government investigated and designated those hazardous sites
and/or areas for landslide disasters and announced those information on web site. The
Hiroshima city office has published the hazard maps of the designated sites / areas. The
residents could know whether their houses are inside the designated hazardous areas or not.
The results of investigation of the hazardous sites / areas should contribute to raising
awareness of the risk. However, many of the residents have not understood the disaster risk
and did not evacuate. Most possible reason for this is that no one takes responsibility to inform
the hazardous sites / areas to the residents.

Under the 2001 National Landslide Disaster Prevention Law, the prefectural government
needs to carry out basic investigation and designation of “landslide disaster hazardous areas”
and “special landslide disaster hazardous areas.”

The Hiroshima prefectural government had designated both types of areas one after another.
Unfortunately, designation has not yet been completed in the most severely damaged areas,
communities of Yagi and Midorii. If it had been designated, the Hiroshima city office could
encourage or order evacuation measure under the Law.

On the other hand, Sabo Department of MLIT and Japan Meteorological Agency (JMA)
defined the guideline to issue “Landslide Disaster Alert” in 2004. Local criteria for the

Landslide Disaster Alert was established and the alert has been applied to Hiroshima city
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since Sept. 1, 2006. The disaster management plan of the city defines that the city office issues
evacuation counsel for landslide disasters with other information referring the Landslide
Disaster Alert.

Designation, Restriction and others by the Sediment-related Disaster Prevention Law

W Debais flow

Designation of sediment-related disaster hatard area
(area prone to Sediment-related disaster)

@ Establshment of a system for the communication of

information, and warning and evacuation

@ Publcity of information on warning and
evacuation o local people

Sediment-related disaster

Designation of special sediment-related disaster hazard

area [area where damages to bullding and serous
hararda maybe potad to retidents)

F
. sediment-related =
@ License system for specific ind development ! %i
Licensa is required for land development for housing hazard area R iy 4!2
and social weitare tacilities P sy ! "
xy 1
@ Restriction on building strecture [Building . . / ;
certification is reguined even for bulldings outside e Bope
the city planning aréas) ’
@ Recommendation of reocation of buldings that -0 4
are vulnerable 1o serious damages n case 0 / : ‘,‘f
of & dedwment-related disiiter ,
@ Financing and funding for those who move thaeir A,
residence to a safe area under recommendation ; Lesaan 28 Ponever 8
T e
W slope fallure /

In the case of 2014 August disaster, Hiroshima meteorological observatory of JMA
announced the Landslide Disaster Alert at 01:15 hrs on August 20. Debris flows occurred
between 03:00 hrs and 03:30 hrs, and the Hiroshima city office issued the evacuation counsel
or order for the landslide disasters from 04:15 to 04:30 hrs to each area.

4. Measures of MLIT to prevent secondary disasters

MLIT liaisons visited the Hiroshima prefectural government and the Hiroshima city office
to collect information on possibility of MLIT's assistance to both local governments. MLIT
dispatched 122 experts (daily maximum) specialized for Sabo engineering and civil
engineering called as “TEC-FORCE?” to secure activities of policemen, fire fighters and Self-
Defense (military) Force personnel searching for missing persons, in order to prevent
secondary disasters from subsequent debris flows or discharging unstable soil and rocks by
rainfall events as well as to restore infrastructure in the affected areas.

Main activities of the Sabo experts and engineers were; 1) investigation of the dangerous
sites for landslide disasters in the affected areas; 2) checking the condition of unstable
sediments in the affected areas after rainfalls; and 3) informing remarks to the workers
searching missing persons to avoid risks. Subsequent rainfalls often suspended searching
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activities, and the Sabo experts and engineers checked the conditions of severely affected areas

before resuming activities each time.

Chronical Order of Events
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2128

Issue of Evacuation Counsel
A4ISAM -420 on20

Rainfall Record |
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HM=hauwn 257 drewnl= el Auig 20
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The investigation of the 324 dangerous sites required 841 man-days from August 20 to
September 2 and the sites were classified into 3 ranks, A, B and C. The number of rank A is
77, that of B is 50 and that of C is 197. The result of the investigation was informed to the local

governments.

Rank A: Sites or area where government / authority needs to enhance evacuation system
and to conduct emergency works for refugee residence / accommodation.

Rank B: Sites or area which government / authority needs to enhance evacuation system
and to take appropriate measures if necessary after detailed investigation

Rank C: Sites which did not change conditions compared with before the August 19-20

rainfall, and has low priority for special care except caution for subsequent heavy rainfall

TEC-FORCE team also technically instructed regional bureau of MLIT, local governments
and construction companies which are engaged in restoration works of MLIT, on watching the
dangerous areas and on making plans and designs of the restoration works. Based on the
instructions, the Chugoku Regional Bureau of MLIT has installed 14 wire-sensors and a video
camera to monitor upcoming debris flows. It constructed 18 small dams and channels made of

large-size sandbags as temporary urgent works in the A-rank sites. It also conducted deposited
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sands and gravels from community streets, major roads and agricultural irrigation channel in
the Yagi community.

5. Measures of local governments to lift evacuation counsel or order

Total 2,346 refugees in maximum from 31 communities stayed at 17 appointed shelters by
the evacuation counsel or order. In order to lift the evacuation counsel or order, the local
governments needs to implement measures below, for putting high priority on safety of

residents with referring the result of investigation and comments by Sabo experts.

1) To provide public houses to residents who lost their houses.

2) To lower the alert level of the evacuation counsel from the Landslide Disaster Alert
based on the Heavy Rain Warning issued by JMA.

3) To secure evacuation route by removing debris flow deposits and implementing
temporary urgent works in the A-rank areas.

As for the long-term program for the urban planning of the affected areas, the prefectural
government may proceeds to designate landslide disaster special warning areas to restrict
buildings and to regulate residential land development. The prefectural government, the city
office and the Chugoku regional bureau began to make a coordination plan on the land use and
the urban infrastructures development such as Sabo facilities through discussion meetings
after Sabo, forest management and urban planning experts.

Survey Inshifute
{ Aug.20 2014 )
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6. Future studies

Sabo department of MLIT requested the local governments to inform dangerous landslide
disaster sites and areas to residents, and inspected whether every local government
established warning and evacuation system. More studies are required on related issues below.
(1) Residents’ awareness against the risk of landslide disasters is insufficient.

+ The result of the basic investigation on designation of landslide disaster hazardous
areas (yellow zones) and special landslide disaster hazardous areas (red zones) is not
announced to the public.

+ Progress of basic investigation are behind in some prefectural governments.

+ Progress of designation of landslide disaster hazard areas are behind in some
prefectural governments.

+ Residents awareness in dangerous sites of landslide disaster for is insufficient.

(2) Delay of announcement of evacuation counsel.
+ Landslide Disaster Alert is not directly linked to evacuation counsel.
« Lifting the evacuation counsel is difficult in the case of landslide disasters.
(3) Evacuation system implementation methodology is not fully established.
- Inappropriate location of evacuation routes and shelters for certain houses has been
reported.
(4) Many houses have been constructed in hazardous areas
+ Measures to avoid danger are necessary both in urban and rural planning.
(5) Disaster prevention / mitigation works are necessary.
+ Construction of countermeasures to secure residential areas such as Sabo dams

(check dams) are required.
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Initiation Mechanism of Rapid and Long Runout Landslide and
Simulation of Hiroshima Landslide Disasters using the Integrated
Simulation Model (LS-RAPID)

22 7%~ (KyojiSassa) '), #& i (Hiroshi Fukuoka)?’ . &4 =](Yuji Sato)®) |

# 7 (Kaoru Takara)? 9, Loi Doan Huy*’ , Hendy Setiawan?’ , Tien Pham*’ ,

Khang Dang")*’
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Fig.1 Landslide hazard area
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Information Authority of Japan
(GSI) from air photo interpretation

and the locations of sampling sites
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Fig. 2. Photos of landslide and sampling in Yagi (Left) and Midorii (Right) area
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Yagi sample Midorii sample
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Fig.3-2 Dry and Saturated unit weight of Yagi and Midorii samples at different consolidation
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2. WIRYBFRFABHLEBRI IMALIEANDIES
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5 =R B KR 7 4 — T AW T, TR B )0l E L e 2 —9 55 (Progress
in Landslide Dynamics) %47 > 7O TEMRWZ 72T UE3EWTT (Sassa et al 2014).,
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Fig4. Concept of the ring-shear landslide simulator (a) and General view of the portable ring
shear apparatus, ICL-1 (b)
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Fig. 5 Stresses acting on a potential sliding surface in a slope (Left)
Stresses reproduced in the ring shear landslide simulator (Right)
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Fig. 6 lllustrated explanation of the effect of rainfall, groundwater formation and the pore
water pressure for the initiation of landslide
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Fig 7. Combined stress path on Yagi sample at 50 and 100 kPa

Monotonic shear stress increasing tesst: Normal stress = 50 kPa, Bp= 0.95, A7 =0.1kPa/sec Normal
stress =100 kPa, Bp = 0.91, A7 =0.1kPa/sec; Pore water pressure increasing test: initial stress (o,=50

kPa, 7, =15kPa), Bo =0.99, Au=0.02kPa/sec
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45U AN TWD,

TEENREO EHIRESEE (tss) (X 3.2 kPa, 6.2 kPa.

Fig 8. Combined shear displacement and shear resistance path graph on Yagi sample at 50 and 100 kPa.

Normal stress = 50 kPa, Bo = 0.95, A7 = 0.1kPa/sec, s = 3.2 kPa, Normal stress =100 kPa, Bp = 0.91
A7 =0.1kPa/sec, tss=6.2 kPa
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Fig 9. Combined stress path graph on Midori
sample at 50 and 100 kPa.

Normal stress = 50 kPa, Bp = 0.92,

At = 0.1kPa/sec.

Normal stress =100 kPa, Bo = 0.96,

0 20 40 60 80 100 A7 =0.1kPa/sec

Normal stress (kPa)

Shear stress (kPa)
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Fig 10. Combined shear displacement and
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shear resistance path graph on Midori sample
at 50 and 100 kPa.
Normal stress = 50 kPa, Bb =0.92, A7 =0.1

A—— W 10 P kPa/sec, ©ss=3.0 kPa
SbaRrAinglicusiont ) Normal stress =100 kPa, Bo =0.96, Az =0.1

kPa/sec, tss=3.4kPa
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Fig 11. Stress path (Left) and time series data (Right) of Pore water pressure control test on Yagi sample:
Bo = 0.99, initial stress (o, = 50kPa, 7, =15kPa), Au = 0.02kPa/sec
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Fig. 12 Illustration of dynamic loading on torrent deposit (Sassa et al., 2004)
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Fig. 13 Undrained dynamic loading test on Midorri sample

Bo=0.92, initial stress (o, = 56 kPa, 7, =15kPa),

Normal stress after loading =122 kPa, Shear stress after loading =35 kPa

Dynamic shear stress loading peak = 110 kPa, Loading time and unloading time 20 sec
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Fig.14 Basic concept of sliding surface liquefaction and an example for volcanic debris taken from
the 2006 Leyte landslide (Sassa et al. 2010)
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Fig.17 Basic concept of LS-RAPID
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Fig.18 Schematic illustrating the water infiltration

3, Salurated layer

4, Bedrock layer
the infinite slope (from Liao et al 2010)
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Pore water pressure and rainfall, Hiroshima, Japan, 2014
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Fig.19 Pore pressure calculation by the SLIDE model (Liao et al 2010) from the rainfall record
monitored at the Miiri JMA station for each 10 minute from 8:30 PM on 19 August 2014

-102-



# 1 LS-RAPID OFFREIZHW =Mk
Table 1 Parameters used in LS-RAPID simulation

Parameters Value Source

Parameters of soils in the Yagi area
Steady state shear resistance (tss, kPa) 3.2/2.9 Test data
Lateral pressure ratio (k=on/ov) 0.5-0.95 Estimation
Friction angle at peak (¢p, degree) 44.0 Test data
Cohesion at peak (c, kPa) 0.5-1.0 Test data
Friction angle during motion (¢@m, degree) 375 Test data
Shear displacement at the start of strength reduction (DL, mm) 5 Test data
Shear displacement at the start of steady state (DU, mm) 200 Test data
Pore pressure generation rate (Bss) 0.2-0.95 Estimated
Total unit weight of the mass (yt, KN/m?3) 18 Test data
Specific gravity (Gs, g/cm?®) 2.64 Test data
Porosity (n) 0.44 Test data
Degree of saturation (S, %) 0.82 Estimated
Permeability (K, m/s) 0.001 Estimated

Parameters of soils in the Midorii area
Steady state shear resistance (tss, kPa) 3.0 Test data
Lateral pressure ratio (k=on/ov) 0.2-0.95 Estimation
Friction angle at peak (¢p, %) 36.0-44.0 Test data
Cohesion at peak (c, kPa) 0.5-1.0 Test data
Friction angle during motion (¢m, degree) 37.5 Test data
Shear displacement at the start of strength reduction (DL, mm) 5 Test data
Shear displacement at the start of steady state (DU, mm) 200 Test data
Pore pressure generation rate (Bss) 0.2-0.95 Estimated
Total unit weight of the mass (yt, KN/m?3) 18 Test data
Specific gravity (Gs, g/cm?) 2.68 Test data
Porosity (n) 0.44 Test data
Degree of saturation (S, %) 0.82 Estimated
Permeability (K¢, m/s) 0.001 Estimated

Triggering factor
Excess pore pressure ratio in the fractured zone (ry) 0.03-0.4 Calculated from

SLIDE model

Other parameters
Slope angle (6, degree) 30 Investigated
Landslide depth (H, m) 4 Investigated
Unit weight of water (yw, N/m3) 9.8 Normal value
Rainfall intensity (I, mm/10 min) 0-21.5 Monitoring
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Fig.20 Simulation result of Hiroshima landslide using LS-RAPID
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3h 21m 21s
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The combined mass of Yagi-1 and Yagi-2

flowed down
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Fig.21 Landslide development process in Yagi-1 and Yagi-2 using LS-RAPID
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Fig. 22 Landslide soil distribution by the comparison between the LP-Data (Air-bone Laser
Profiler: LIDAR) provided by MLIT and LS-RAPID simulation.
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Fig.23 3D view comparison of landslide deposits by LS-RAPID, Airphoto interpretation by GSI and

LP data analysis
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LP DATA LS-RAPID ANALYSIS
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Fig.24-1 Comparison of the longitudinal central section (A line) by LP-Data and by LS-RAPID

analysis, and location of sections
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Fig.24-1 Comparison of cross-sections (B, C, D, E lines) by LP-Data and by LS-RAPID analysis
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President: Paolo Canuti (Prof. Emeritus, University of Firenze, Italy)

Vice Presidents: Kaoru Takara (Kyoto University, Japan)/Yueping Yin (China Geological Survey)/
Claudio Margottini (National Institute for the Protection and Environmental Research (ISPRA), Italy)/
Irasema Alcantara-Ayara, (UNAM), Mexico
Executive Director: Kyoji 5assa (Prof. Emeritus, Kyote University, lapan)

The United Nations Educational, Scientific and Cultural Organization (UNESCO) / The World Meteorological Organization
(WMO) / The Food and Agriculture Organization of the United Nations (FAO) / The United Nations International Strategy
for Disaster Reduction Secretariat (UNISDR) / The United Nations University (UNLU) / International Council for Science
(ICSU) { World Federation of Engineering Organizations (WFEOQ) / International Union of Geological Sciences (IUGS) /
Government of Japan

ICL. Members:

Albanian Geological Survey / The Geotechnical Society of Bosnia and Herzegovina / Federal University of Parana,
CENACID — UFPR, Brazil / Geological Survey of Canada / Bureau of Land and Resources of Xi'an, China / China
Geological Survey / Institute of Mountain Hazards and Environment, Chinese Academy of Sciences [ Nanjing Institute of
Geography and Limnology, Chinese Academy of Sciences / Northeast Forestry University, China / Universidad Nacional
de Colombia / City of Zagreb, Emergency management office, Croatia / Croatian Landslide Group (Faculty of Civil
Engineering University of Rijeka and Faculty of Mining, Geology and Petroleum, University of Zagreb) / Charles
University, Faculty of Science, Crech Republic / Institute of Rock Structure and Mechanics Academy of Sciences of the
Cazech Republic / Joint Research Centre (JRC), European Commission / Technische Universitat Darmstadt, Institute and
Laboratory of Geotechnics, Germany / Department of Geology of National Environmental Agency of Georgia [ Universidad
Politécnica de Ingenieria, UPI, Honduras [ National Institute of Disaster Management, India / Gadjah Mada University,
Indonesia / Soil Conservation and Watershed Management Research Institute, Iran / Building & Housing Research Center,
Iran / International Institute of Earthquake Engineering and Seismology(lIEES), Iran / ISPRA-ltalian Institute for
Environmental Protection and Research / University of Calabria, DIMES, Italy / University of Firenze, Earth Sciences
Department, Ttaly / Istituto di Ricerca per la Protezione Idrogeologica (IRPI), CNR / Forestry and Forest Product Research
Institute, Japan / Japan Landslide Society / Kyoto University, Disaster Prevention Research Institute, Japan / Niigata
University, Research Institute for Natral Hazards and Disaster Recovery, Japan / University of Tokyo (Inst. of Industrial
Science and Department of Civil Engineering and Geotechnical Engineering Group), Japan / Korea Forest Research Institute
{ Korea Infrastructure Safety & Technology Corporation / Korea Institute of Construction Technology / Korea Institute of
Geoscience and Mineral Resources (KIGAM) / Korean Society of Forest Engineering / Mara University of Technology,
Malaysia / Slope Engincering Branch, Public Works Department of Malaysia / Institute of Geography, National
Autonomous University of Mexico (UNAM)/ International Centre for Integrated Mountain Development (ICIMOD), Nepal
[ Department of Geology, University of Nigeria / Norwegian Geotechnical Institute (NGI), Norway / Grudec Ayar, Peru /
Department of Engincering and Ecological Geology, Moscow State University, Russia / JSC "Hydroproject Institute”,
Russia / Sergeev Institute of Environmental Geoscience (IEG RAS), Russian Academy of Sciences, Russia / University off
Belgrade, Faculty of Mining and Geology, Serbia / Comenius University, Faculty of Natural Sciences, Department of
Engineering Geology, Slovakia / Geological Survey of Slovenia / University of Ljubljana, Faculty of Civil and Geodetic
Engineering (ULFGG), Slovenia / Engineering Geoscience Unit Council for Geoscience, South Africa / Central Engineering
Consultancy Bureau (CECB), Sri Lanka / National Building Research Organization, Sri Lanka / Taiwan University,
Department of Civil Engineering, Chinese Taipei / Asian Disaster Preparedness Center{ ADPC), Thailand / Ministry of
Agriculture and Cooperatives, Land Development Department, Thailand / Institute of Telecommunication and Global
Information Space, Ukraine / Institute of Transport Science and Technology, Vietnam

ICL supporters:

Kawasaki Geological Engineering Co., Lid., Tokyo, Japan / Marui & Co., Ltd.. Osaka, Japan / Okuyama Boring Co., Ltd.,
Yokote, Japan / GODAI Development Corp., Kanazawa, Japan / Japan Conservation Engineers & Co., Lud, Tokyo / Kokusai
Kogyo Co., Lid., Tokyo, Japan / Nippon Koei Co,, Lid,, Tokyo, Japan / Ohta Geo-Research Co., Lud., Nishinomiya, Japan/
OSASI Technos Inc., Kochi, Japan / OY0 Corporation, Tokyo, Japan / Sabo Technical Center, Tokyo, Japan / Sakata Denki
Co,, Ltd., Tokyo, Japan / SE Corporation, Tokyo, Japan

Contact:

International Consortium on Landslides, 138-1 Tanaka Asukai-cho, Sakyo-ku, Kyoto 606-8226, Japan
Web: hitp:/icLiplhy.org/, E-mail: secretariat@iclhg.org
Tel: +81-T74-38-4834, +81-75-723-0640, Fax: +81-774-38-4019, +81-75-950-0910
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