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Programme

International Forum
“Japanese contribution to Landslide Disaster Risk
Reduction”

Sendai partnership 2015-2025 for global promotion of understanding and reducing
landslide disaster risk
Science and Technology Research Partnership for Sustainable Development
(SATREPS)

Organized by
the International Consortium on Landslides (ICL) and
the Japan Landslide Society (JLS)
Supported by
the Japan Science and Technology Agency (JST) and
the United Nations Educational, Scientific and Cultural Organization (UNESCO)

Date: 9:00-18:00 on 24 Nov 2016
Venue: 22" at TKP Tokyo Otemachi Conference Center in the KDD building in Tokyo,
Japan (http://www .kashikaigishitsu.net/facilitys/cc-tokyo-otemachi/access/)

Aim of the Conference:

The International Consortium on Landslides (ICL) proposed the “Sendai Partnerships 2015—
2025 for global promotion of understanding and reducing landslide disaster risk” in
contribution to the Third UN World Conference on Disaster Risk Reduction. The proposal goes
into effect by the signature of ICL, Special Representative of Secretary General of the United
Nations, UNESCO, Cabinet office and the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) of the Government of Japan and other 17 organizations in Japan and
overseas. This partnership was significantly gained from the implementation of JICA and JST
Joint funded SATREPS projects.

At this conference, we will introduce the results of SATREPS project in Croatia (2009-2014)
and in Vietnam (2011-2017) , and other SATREPS and JICA projects in Malarysia, Butan and
Honduras. Then, we will examine further Japan’s international contribution for the landslide
disaster reduction as a part of Sendai Partnerships 2015-2025.

ICL and UNESCO, UNISDR, and other ICL supporting organization will organize the Fifth
World Landslide Forum (WLF5) in Kyoto, Japan. This conference is the mid-term milestone of
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the Sendai Partnerships 2015-2025 and the first five year milestone of the Sendai Framework

for Disaster Risk Reduction 2015-2030. Participants will examine road map of the Sendai
partnerships 2015-2025 to WLF5 2020.

Programme of Tokyo Forum

9:00- 9:20

Opening session

Collaboration Between UNESCO and ICL by Mr. Qunli Han, Director of
the Division of Ecological and Earth Sciences of UNESCO

Objective of the Forum by Prof. Kyoji Sassa, Executive Director of ICL

JST - JICA International Scientific and Technical Cooperation SATREPS Projects

9:20-9:40

- Greeting from SATREPS
+ Prof. Kaoru Takara, Research Supervisor, Disaster Prevention and
Mitigation, JST
+ Mr. Masahiro Ueki, Director, Disaster Risk Reduction Team 1, JICA
- Greetings from Mr. Drazen Hrasti¢, Ambassador of the Republic of
Croatia
- Greetings from Mr. Bui Viet Khoi, Counsellor, Embassy of S.R. of

Vietnam

1. Development of Landslide Risk Assessment Technology along
Transport Arteries in Viet Nam

9:40-10:00

Achievements of Vietnam-Japan SATREPS Project (2011.11-2017.3)
Prof. Kyoji Sassa (Project Leader, ICL)

10:00-10:15

Impact of the Project to the Vietnam Society and Output of Mapping Group
Dr. Dinh Van Tien (Project Manager, Vietnam Institute of Transport Science
and Technology)

10:15-10:30

Output of Monitoring Group
Dr. Hirotaka Ochiai, Dr. Shiho Asano

2. Risk identification and land-use planning for disaster mitigation of
landslides and floods in Croatia

10:30-10:45

Output of Croatia Project
Prof. Hideaki Marui

10:45-11:00

Report from Croatia Landslide Group
Prof. Zeljko Arbanas (Rijeka University)

11:00-11:15

Report from Hazard Mapping Group
Prof. Snjezana Mihalic-Arbanas (Zagreb University)
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3. Research on Disaster Reduction by Landslides and Floods in
Malaysia

Outline of the Project

11:15-11:30 .
Prof. Hiroshi Fukuoka
4. Study on GLOFs (Glacial Lake Outburst Floods) in the Bhutan
Himalayas
11:30-11:45 Outline of the P.roje.c.t
Prof. Dasuke Higakii
Another International Landslide Projects
5. Research on Landslide Hazard Map in Honduras
Report on Hazard Map Training.
11:45-12:00 ) )
Dr. Kiyoharu Hirotao
6. UNESCO ENHANS project in Peru, Ecuador and Chile (GIS
landslide mapping)
12:00-12:15 Report.on tTaining of t?le ?azard mapping
Prof Hiromitsu Yamagishi
Comment on Future Activities on SATREPS and Landslide Activities
Giuseppe Arduino
12:15-12:30 Division of Water Sciences, International Hydrological Programme (IHP),
UNESCO
19:30-14:00 Working Lunch (UNESCO and other Invited foreign Researchers and
officers from Croatia and Vietnam Embassy) in Room 22 C (next door)
Round Table Meeting on Sendai Partnerships
- Greeting from Ministry of Land, Infrastructure, Transport and Tourism of
Japan (Mr. Shinichi Kusano)
14:00-14:20 - Greeting from Ministry of Education, Culture, Sports, Science and

Technology (Mr. Yamato Tanaka)

- Greeting from Vietnam Institute of GeoSciences and Mineral Resources

(Mr. Le Quoc Hung)

Introduction of |

nternationally Acknowledged Techniques and Practices (Private Sectors
and Researchers)

World Landslide Forum 4 and Introduction of 8 Japanese Landslide

14:20-14:35 Techniques

Prof. Kyoji Sassa
14:35-15:35 Private companies working on landslide (technical)
15:35-15:50 Break




15:50-17:40

Panel discussion (Japanese contribution on landslide DRR)
Chairs: Prof. Kaoru Takara, Mr. Qunli Han, Prof. Yamagishi

1. Activities of ICL for implementation of Sendai partnership, increasing
signatures; Landslide Dynamics:ISDR-ICL Interactive Teaching Tools;
ICL World Reports on Landslides

Prof. Kyoji Sassa

2. UNESCO’s activities to implement Sendai Parnership
Mr. Qunli Han/Mr. Giuseppe Arduino

3. Proposal for new joint research between Japan and Viet Nam
Dr. Hung Le Quoc (VIGMR)

4. Planning on the 5™ world landslide forum in Japan in 2020

5. World Bosai Forum in Sendai 2017 by Prof. Ono

6. Prof. Snjezana Mihalic-Arbanas (ICL Adria Balkan Network
Coordinator)

7. Free discussion time

17:40-18:00

Closing: Toward further development of the Japanese contribution to
Landslide Disaster Risk Reduction
Prof. Kaoru Takara, Mr. Qunli Han and Prof. Hiromitsu Yamagishi

Contact on the Tokyo Forum
ICL Secretariat <secretariat@iclhg.org> Tel: 075-723-0640
Kyoji Sassa <sassa@iclhq.org> Tel: 090-8758-1405

ICL WEB: http://icl.iplhq.org/category/home-icl/

IPL WEB: http://iplhq.org/
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Voluntary commitment to the World Conference on Disaster Risk Reduction
Sendai, Japan, 2015

ISDR-ICL SENDAI PARTNERSHIPS 2015-2025
FOR GLOBAL PROMOTION OF UNDERSTANDING AND REDUCING
LANDSLIDE DISASTER RISK

Tools for Implementing and Monitoring the Post-2015 Framework for Disaster Risk
Reduction and the Sustainable Development Goals

At the 2nd United Nations World Conference on Disaster Reduction, which was held in
Kobe, Japan, on 18-22 January 2005, the International Consortium on Landslides (ICL)
co-organized a session which resulted in a global partnership and platform taking a
holistic approach to research and learning on ‘Integrated Earth system risk analysis and
sustainable disaster management’. This partnership was forged through a “Letter of
Intent”, that was signed by UNESCO, UNISDR, WMO, FAO, UNU, ICSU, and WFEO. It
further led to the adoption and implementation of the 2006 Tokyo Action Plan, thus
creating a global partnership on Landslides, i.e., the current International Programme on
Landslides (IPL) of ICL.

At the 3rd World Conference on Disaster Risk Reduction (WCDRR), which was convened
by the United Nations and hosted by Japan in Sendai from 14 to 18 March 2015, the ICL
and its IPL contributed further to the UN International Strategy for Disaster Reduction
(ISDR) and co-organized the Working Session “Underlying Risk Factors” together with
UNESCO, the Japanese Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
and other pertinent organizations.

At the Working Session, the causes that create risk and their cumulative effects, as well

as the relevant achievements of the Hyogo Framework for Action 2005-2015, were

reviewed. Steps to address the principal drivers of vulnerability and exposure and to

support hazard and risk assessment were suggested. In addition, the participating

scientific and academic institutions and governmental and non-governmental

organizations proposed that the Sendai Partnerships 2015-2025 for Global Promotion of
Understanding and Reducing Landslide Disaster Risk be established. This sound global

platform will be mobilized in the coming decade to pursue prevention, to provide practical

solutions, education, communication, and public outreach to reduce landslide disaster risk.
These Partnerships will engage all significant stakeholders concerned with the challenge

of understanding and reducing disaster risk, including relevant international, national,

local, governmental, and non-governmental institutions, programmes and initiatives. The

Partnerships will focus on delivering tangible and practical results that are directly

related to the implementation of the goals and targets of the post-2015 Framework for

Disaster Risk Reduction.

The Sendai Partnerships 2015-2025 for Global Promotion of Understanding and Reducing
Landslide Disaster Risk are hereby established. They represent Tools for Implementing
and Monitoring the Post-2015 Framework for Disaster Risk Reduction and the
Sustainable Development Goals.

Partners in the "Partnerships" adopt the following Resolution:

We acknowledge that:

v" Landslide disasters are caused by exposure to hazardous motions of soil and rock that
threaten vulnerable human settlements in mountains, cities, coasts, and islands.




Voluntary commitment to the World Conference on Disaster Risk Reduction
Sendai, Japan, 2015

Climate change will intensify the risk of landslides in some landslide prone areas
through an increase in the frequency and/or magnitude of heavy rainfall, and shifts
in the location and periodicity of heavy rainfall.

Developments in mountains and coastal areas, including construction of roads and
railways and expansion of urban areas due to population shifts, increase exposure to
hazards of landslides.

Although they are not frequent, strong earthquakes have potential to trigger rapid
and long runout landslides and liquefaction. Earthquake-induced coastal or
submarine large-scale landslides or megaslides (with depths on the order of hundreds
of meters to one thousand meters) in the ocean floor can trigger large tsunami
waves. These hazardous motions of soil and water impacting on exposed and
vulnerable population can result into very damaging effects.

The combined effects of triggering factors, including rainfall, earthquakes, and
volcanic eruptions, can lead to greater impacts through disastrous landslides such as
lahars, debris flows, rock falls, and megaslides.

Understanding landslide disaster risk requires a multi-hazard approach and a focus
on social and institutional vulnerability. The study of social and institutional as well
as physical vulnerability is needed to assess the extent and magnitude of landslide
disasters and to guide formulation of effective policy responses.

Human intervention can make a greater impact on exposure and vulnerability
through, among other factors, land use and urban planning, building codes, risk
assessments, early warning systems, legal and policy development, integrated
research, insurance, and, above all, substantive educational and awareness-raising
efforts by relevant stakeholders.

The understanding of landslide disaster risk, including risk identification,
vulnerability assessment, time prediction, and disaster assessment, using the most
up-to-date and advanced knowledge, is a challenging task. The effectiveness of
landslide disaster risk reduction measures depends on scientific and technological
developments for understanding disaster risk (natural hazards or events and social
vulnerability), political “buy-in”, and on increased public awareness and education.
At a higher level, social and financial investment is vital for understanding and
reducing landslide disaster risk, in particular social and institutional vulnerability
through coordination of policies, planning, research, capacity development, and the
production of publications and tools that are accessible, available free of charge and
are easy to use for everyone in both developing and developed countries.

We agree on the following initial fields of cooperation in research and capacity building,
coupled with social and financial investment:

v

Development of people-centered early warning technology for landslides with
increased precision and reliable prediction both in time and location, especially in a
changing climate context.

Development of hazard and vulnerability mapping, vulnerability and risk assessment
with increased precision, and reliability as part of multi-hazard risk identification and
management.

Development of improved technologies for monitoring, testing, analyzing, simulating,
and effective early warning for landslides.

Development of international teaching tools that are always updated and may be used
free of charge by national and local leaders and practitioners, in developed and
developing countries through the Sendai Partnerships 2015-2025.

Open communication with society through integrated research, capacity building,
knowledge transfer, awareness-raising, training, and educational activities to enable
societies to develop effective policies and strategies for reducing landslide disaster risk,
to strengthen their capacities for preventing hazards to develop into major disasters,
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and to enhance the effectiveness and efficiency of relief programs.

Development of new initiatives to study research frontiers in understanding landslide
disaster risk, such as the effect of climate change on large-scale landslides and debris
flows, the effective prediction of localized rainfall to provide earlier warning and
evacuation especially in developing countries, the mechanism and dynamics of
submarine landslides during earthquakes that may cause or enhance tsunamis, and
geotechnical studies of catastrophic megaslides for prediction and hazard assessment.

We further agree to advocate that activities should be balanced at regional, national, and
community levels in order to empower and engage more professionals, practitioners and
decision-makers in formulating policies and establishing programmes for the benefit of
disaster risk reduction efforts.

We further agree that progress made in the contribution of the Sendai Partnerships 2015-
2025 for Global Promotion of Understanding and Reducing Landslide Disaster Risk
toward the implementation of the Post-2015 Framework for Disaster Risk Reduction will
be reported and emerging challenges will be discussed every two years at the Global
Platform for Disaster Risk Reduction in Geneva.

A Call for joining the Partnerships

Competent global, regional, national, and local institutions participating in the 3t
WCDRR and in the implementation of the Post-2015 Framework for Disaster Risk
Reduction are invited to support this initiative by joining and signing these Partnerships
through participation in clearly defined projects related to the issues and objectives of
these Partnerships. The potential partners are requested to be in contact with the
secretariat of the host organization.

Host Organization and Secretariat

The International Consortium on Landslides (ICL) hosts the Sendai Partnerships 2015-
2025 as a voluntary commitment to the United Nations World Conference on Disaster
Risk Reduction, Sendai, Japan. The ICL Secretariat in Kyoto, Japan, serves as the
Secretariat of the Sendai Partnerships.

Signatories:

W‘ s (hauee Dt

Mzr. Kyoji Sassa Ms. Margareta Wahlstrém

Executiv_e Director ) ) Special Representative of the UN Secretary-
International Consortium on Landslides General for Disaster Risk Reduction

Host organization of the Partnerships Chief of UNISDR
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Division of Ecological and Earth Sciences
United Nations Educational, Scientific
and Cultural Organization
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Mr. QunlivHan

Director

—
Mr. Dominique Burgeon

Resilience (bordinator, Director
Emergency and Rehabilitation Division
Food and Agriculture Organization of
the United Nations
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Mr. Kazuhiko Takeuchi
Senior Vice-Rector
United Nations University
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Mzr. Petteri Taalas
Secretary-General
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ANNEXto the ISR TALSINDATI PARINERSHIPS2015-2025

ICL member organizations (as of 10 November 2016)

Albanian Geological Survey, ALBANIA

The Geotechnical Society of Bosnia and Herzegovina, BOSNIA AND
HERZEGOVINA

Geological Survey of Canada, CANADA
China Geological Survey, CHINA P.R.

Institute of Cold Regions Science and Engineering, Northeast Forestry University,
CHINA P.R.

Institute of Mountain Hazards and Environment, Chinese Academy of Sciences,
CHINA P.R.

Bureau of Land and Resources of Xi’an, China P.R.

Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
CHINA PR.

Tongji University, College of Surveying and Geo-Informatics, CHINA P.R.
. Universidad Nacional de Colombia, Colombia

. Croatian Landslide Group from University of Rijeka and University of Zagreb,
CROATIA

. City of Zagreb, Emergency Management Office, CROATIA
. Charles University, Faculty of Science, CZECH REPUBLIC

. Institute of Rock Structure and Mechanics, Czech Academy of Sciences, Department
of Engineering Geology, CZECH REPUBLIC

. Joint Research Centre (JRC), EUROPEAN COMMISSION
. Cairo University, EGYPT

. Technische Universitat Darmstadt, Institute and Laboratory of Geotechnics,
GERMANY

. Department of Geology of National Environmental Agency of Georgia, GEORGIA
. Universidad Politécnica de Ingenieria, UPI, HONDURAS

. Instituto Hondurerio de Ciencias de la Tierra, IHCIT /Universidad Nacional
Auténoma de Honduras UNAH, HONDURAS

. National Institute of Disaster Management, New Delhi, INDIA

. Amrita Vishwa Vidyapeetham, Amrita University, Tamilnadu, INDIA

. Gadjah Mada University, INDONESIA

. Parahyangan Catholic University, INDONESIA

. Research Center for Geotechnology-Indonesian Institute of Sciences, INDONESIA
. Building & Housing Research Center, IRAN

. Soil Conservation and Watershed Management Research Institute, IRAN

. University of Firenze, Earth Sciences Department, ITALY

. ISPRA-Italian Institute form Environmental Protection and Research, ITALY

. University of Calabria, Laboratory of Environmental Cartography and Hydraulic
and Geological Modeling, ITALY
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. Istituto di Ricerca per la Protezione Idrogeologica (IRPI), of the Italian National
Research Council (CNR), ITALY

. Kyoto University, Disaster Prevention Research Institute, JAPAN
. University of Tokyo, Geotechnical Engineering Group, JAPAN

. Niigata University, Research Institute for Natural Hazards and Disaster Recovery,
JAPAN

. Forestry and Forest Product Research Institute, JAPAN
. Japan Landslide Society, JAPAN

. Korea Institute of Geoscience and Mineral Resources (KIGAM), REPUBLIC OF
KOREA

. Korea Forest Research Institute, REPUBLIC OF KOREA

. Korea Infrastructure Safety & Technology Corporation, REPUBLIC OF KOREA
. Korea Institute of Construction Technology, REPUBLIC OF KOREA

. Korean Society of Forest Engineering, REPUBLIC OF KOREA

. Slope Engineering Branch, Public Works Department of Malaysia, MALAYSIA

. Institute of Geography, UNAM, MEXICO

. International Centre for Integrated Mountain Development (ICIMOD), NEPAL
. Department of Geology, University of Nigeria, Nsukka, NIGERIA

. Norwegian Geotechnical Institute (NGI), Oslo, NORWAY

. Grudec Ayar, PERU

. Department of Engineering and Ecological Geology, Moscow State University,
RUSSIA

. JSC "Hydroproject Institute", RUSSIA
. University of Belgrade, Faculty of Mining and Geology, SERBIA

. Comenius University, Faculty of Natural Sciences, Department of Engineering
Geology, SLOVAKIA

. University of Ljubljana, Faculty of Civil and Geodetic Engineering (ULFGG),
SLOVENIA

. Geological Survey of Slovenia, SLOVENIA

. University of Ljubljana, Faculty of Natural Sciences and Engineering (UL NTF) ,
SLOVENIA

. Central Engineering Consultancy Bureau (CECB), SRI LANKA
. National Building Research Organization, SRI LANKA

. Landslide group in National Central University from Graduate Institute of Applied
Geology, Department of Civil Engineering, Center for Environmental Studies,
CHINESE TAIPEI

. National Taiwan University, Department of Civil Engineering, CHINESE TAIPEI

. Ministry of Agriculture and Cooperatives, Land Development Department,
THAILAND

. Asian Disaster Preparedness Center, THAILAND
. Institute of Telecommunication and Global Information Space, UKRAINE

. California State University, Fullerton, USA & Tribhuvan University, Institute of
Engineering, Nepal, USA/NEPAL
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63. Institute of Transport Science and Technology, Ministry of Transport, VIET NAM

64. Vietnam Institute of Geosciences and Mineral Resources, Mnistry of Natural Resources
and Kwironment, VIET NAM
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) TR =T WA T
1 TIN=T _ .
Albanian Geological Survey
5 RAZT ~)LY | RA=ZT ~)LY = Tl T %5
E e =va The Geotechnical Society of Bosnia and Herzegovina
) 7)) 5 MBI AT
3 oy )
Geological Survey of Canada
] B R A T
4 ik N
China Geological Survey
HE R AR R
5 eh o
Northeast Forestry University
6 " T ERFRE L G E BRI ST AT
Institute of Mountain Hazards and Environment, Chinese Academy of Sciences
Hh ] PG 22 T [ R
7 i .
Bureau of Land and Resources of Xi’an
g " Hh [E R B i R B BRI S ST T
Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences
[FIER A - MU Lo o
9 H G
Tongj1 University
) an T ENRFE
10 o ey
Universidad Nacional de Colombia
7aT7FTHTRY I —T VAR T TR
11 a7 FT Croatian Landslide Group from Faculty of Civil Engineering University of Rijeka
and Faculty of Mining, Geology and Petroleum University of Zagreb
sa 7 FTEY S VTR EEEIR
12 gsuarFT '
City of Zagreb, Emergency management office
F = A[EF ¥ — /L ZRFEFES
13 Tz o ,
Charles University, Faculty of Science
F = R B e G T AT
14 Fxz Institute of Rock Structure and Mechanics Academy of Sciences of the Czech
Republic
R & B =3 E e o 2 —
15 P I=EN _ .
Joint Research Centre (JRC), European Commission
16 U7k T NE, HA KT
Cairo University
17 RA MEN L 22y IR - BT PE e v 7 —
Technische Universitat Darmstadt, Institute and Laboratory of Geotechnics
. TN T Bl T U SR
18 TNTT

Department of Geology of National Environmental Agency of Georgia
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RV a7 ATRRE

19 Koo A S o .
Universidad Politécnica de Ingenieria, UPI
RV a7 AESL B IR HERE A SE T
20 R aT A Instituto Hondurefio de Ciencias de la Tierra, IHCIT /Universidad Nacional
Autoénoma de Honduras UNAH, HONDURAS
\ o > RIEINE S B ST
21 AR ) i ) )
National Institute of Disaster Management, New Delhi
T LY HKRF
22 S ) . . .
Amrita University, Tamilnadu
L 1Y KRS TEA Vv~ KT
23 A FxRTT , -
Gadjah Mada University
. AV RRVTEART XTI NY v 7 KE
24 S e . o
Parahyangan Catholic University
o 1y RS TR TR e 4 —
25 AV FERVT : . .
Research Center for Geotechnology-Indonesian Institute of Sciences
— AT UREFEEEMIEE 2 —
26 A7 . .
Building & Housing Research Center
_ A T iR A - e BT IERT
27 A7 i ] ]
Soil Conservation and Watershed Management Research Institute
A &2V TET v— L R RS S R
28 AZ2)7 o ] i
University of Firenze, Earth Sciences Department
A B ) T BRI RENTTERT
29 AZ2)7 . . ' '
ISPRA-Italian Institute for Environmental Protection and Research
AZVTEIZ 7Y T RE
30 a7 UNIVERSITY OF CALABRIA, DIMES (Dipartimento di Ingegneria Informatica,
Modellistica, Elettronica e Sistemistica) , CAMILAB (Laboratory of Environmental
Cartography and Hydraulic and Geological Modeling)
A 5 U T BEEBE K SCHVE PR A ST
31 4207 Istituto di Ricerca per la Protezione Idrogeologica (IRPI),of the Italian National
Research Council (CNR)
FBREER SRR FERT
32 HAR o : :
Kyoto University, Disaster Prevention Research Institute
FORRFA(EERAITERT, #lg T8 7 v —7)
33 H A University of Tokyo, Institute of Industrial Science and Geotechnical Research
Group
14 ok TR R S EE BB 2T IE AT
Niigata University, Research Institute for Natural Hazards and Disaster Recovery
35 HA R E B FERT
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Forestry and Forest Product Research Institute

HAHI~ D Z

36 H A . .
Japan Landslide Society
) EE M TR DS RFZe
37 [ . . .
Korea Institute of Geoscience and Mineral Resources (KIGAM)
. SERM TP
38 i [E] , o
Korean Society of Forest Engineering
N skt [E AR AR FE T
39 i [E] :
Korea Forest Research Institute
. i [E] f s A 2 i o H
40 [ :
Korea Infrastructure Safety & Technology Corporation
. e R L SET
41 [ . :
Korea Institute of Construction Technology
s i
42 ~ L =7 o . .
Slope Engineering Branch, Public Works Department of Malaysia
P SES MVASREPNE St 2 S )
43 Axa '
Institute of Geography, UNAM
N Fo VEBI L AR s —
44 HRoN—)L
International Centre for Integrated Mountain Development (ICIMOD)
. FA D= VT RFERFE S R
45 TAT=VT . . L
Department of Geology, Faculty of Science, University of Nigeria,
J v = — R TSR T
46 STz . . .
Norwegian Geotechnical Institute (NGI)
~L—EH7 A aiiEEE - BHEREN P O
47 ~L—
Grudec Ayar
0T EE A7 U KEHE
48 =S Department of Engineering and Ecological Geology, Geological Faculty, Moscow
State University
n T KEE T 1Y e 7 MFEET
49 = _ .
JSC "Hydroproject Institute"
] AT ERA T T — RS L
50 trer o .
University of Belgrade, Faculty of Mining and Geology
AEAFTE T A= AKFEEY
51 A NFT Comenius University, Faculty of Natural Sciences, Department of Engineering
Geology
\ A R=FEY 27U T F R A ORI T 5
52 AaR=7
University of Ljubljana, Faculty of Civil and Geodetic Engineering (ULFGQ)
53 A= A2 a7 WE AT
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Geological Survey of Slovenia

54

AaX=7

AuR=FEY 27U T F KRR R O T

University of Ljubljana, Faculty of Natural Sciences and Engineering (UL NTF) ,
SLOVENIA

55

A2V Z 0

2 T R R RATRE ) E R
Central Engineering Consultancy Bureau (CECB)

56

A2V Z T

AV T Ty E ST SR

National Building Research Organization

57

BiE, HE

ERVASOPNE S

National Taiwan University, Department of Civil Engineering

58

A1, i

[N SRR

Landslide group in National Central University from Graduate Institute
of Applied Geology, Department of Civil Engineering, Center for
Environmental Studies

59

2 A

A ERE R FEE - LB R

Ministry of Agriculture and Cooperatives, Land Development Department

60

2 A

ZAET T RETIES X —
Asian Disaster Preparedness Center(ADPC)

61

v T7AF

7T A FlfE - MERRELE AT SR T

Institute of Telecommunication and Global Information Space

62

USA., FR/3—)L

KIS U7 A A= T HLRET T— koA, oSV kU S KT
FERT
California State University, Fullerton, USA & Tribhuvan University, Institute of

Engineering

63

AR

b T A AZE R R BT SERT

Institute of Transport Science and Technology

64

AN

A ARG IR BR A HER R S B IR AT SR
Vietnam Institute of Geosciences and Mineral Resources, Ministry of

Natural Resources and Environment
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ISDR-ICL SENDAI PARTNERSHIPS 2015-2025

for global promotion of understanding and reducing landslide disaster risk
12:00-13:30 on 16 March 2015, JUNSEN, Sendai, Japan

ek o 'ﬂ“‘i‘m sagter w\'sﬂ;@." — TSD =]
50RCL SENDAI PARTNERS b~ 3
P hr\n ENERSHIPS 20152025

ki

Y

= = - B . o :
--\'_ Q UK Wiorld Conlne an \-I{R‘H: chion ISDR i "‘_-'hl

i 015 eIaJm
=i

<= ISDR-ICL SENDAI PARTNERSHIP5201S 2025 o8

16th March, 2015  Sendai, Japan

s e

Front (left to right): Sorrenti Ambra (for Franco Gabrielli, Italian Civil Protection), Irasema
Alcantara-Ayala (for Gordon Mcbean, ICSU), Srikantha Herath (for Kazuhiko Takeuchi,
UNU), Roland Oberhansli TUGS), Kaoru Saito (Cabinet Office, Japan), Giuseppe Arduino (for
Qunli Han, UNESCO), Kyoji Sassa (ICL), Margareta Wahlstrom (UNISDR), Dominique
Burgeon (FAO), Robert Mikac (for Croatia Civil Protection), Takashi Onishi (Science Council of
Japan), Alik Ismail-Zedeh (IUGG), Kaoru Takara (for Kayo Inaba, Kyoto University).

Back (left to right): Hiroshi Fukuoka (ICL), Nicola Casagli (ICL), Yuki Matsuoka (UNISDR),
Alexandros Makarigakis (UNESCO), Toshimitsu Komatsu (WFEO), Satoru Nishikawa (Water
Agency, Japan), Badaoui Rouhban (IPL-ICL), Paolo Canuti (ICL), Yueping Yin (ICL), Matjaz
Mikos (ICL)

Left Bottom: Qunli Han (UNESCO) and Franco Gabrielli (Italian Civil Protection)
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Left-top: Speech by Ms Margareta Wahlstrom celebrating the launch of the ISDR-ICL Sendai
Partnerships 2015-2025.

Right-top: Originally designed sake cup for the cerebration of the Sendai Partnerships. Sake cup is a
Japanese sumac lacquerware. ICL logo and the edge are pure Gold. ICL logo was designed by K.
Sassa at the ICL foundation. I: Cultural heritage/building at landslide risk, C: Advancing
Consortium (C is inclined during motion), L: Retaining wall for landslide disaster risk reduction

Bottom: Thanks for all partners by Mr. Kyoji Sassa and Toast for the success of the the ISDR-ICL
Sendai Partnerships 2015
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. A Programme of
A\ the ICL for ISDR

Science and Technology Research Partnership
for Sustainable Development Program

International Forum
“Japanese contribution to Landslide Disaster
Risk Reduction”
Sendai partnership 2015-2025 for global promotion of
understanding and reducing landslide disaster risk

Science and Technology Research Partnership for Sustainable
Development (SATREPS)

Organized by ICL and the Japan Landslide Society
Supported by the Japan Science and Technology Agency (JST)
and UNESCO
Kyoji SASSA
Executive Director of ICL

Aim of the Conference

The International Consortium on Landslides (ICL) proposed the “Sendai
Partnerships 2015-2025 for global promotion of understanding and
reducing landslide disaster risk” in contribution to the Third UN World
Conference on Disaster Risk Reduction. The proposal goes into effect by the
signature of ICL, Special Representative of Secretary General of the United
Nations, UNESCO, other 17 organizations in Japan and overseas. This
partnership was significantly gained from the implementation of JICA and
JST Joint funded SATREPS projects.

We will introduce the results of SATREPS project in Croatia (2009-2014)
and in Vietnam (2011-2017) , and other SATREPS and JICA projects in
Malaysia, Butan and Honduras. Then, we will examine further Japan’s

international contribution for the landslide disaster reduction as a part of
Sendai Partnerships 2015-2025.

ICL and UNESCO, UNISDR, and others will organize the Fifth World
Landsldie Forum (WLF5) in Niigata, Japan. This conference is the mid-term
milestone of the Sendai Partnerships 2015-20235 and the first five year
milestone of the Sendai Framework for Disaster Risk Reduction 2015-2030.
Participants will examine road map of the Sendai partnerships 2015-2025 to
WLFS5 2020.
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K. Sassa- International Forum “Japanese contribution to Landslide Disaster Risk Reduction”

An international Consortium on Landslides
(ICL) was established during the UNESCO-Kyoto
University Joint Symposium in 2002.

Participants are from UNESCO (ADG:AS-Nagy),
UNISDR (Pedro Basabe), WMO (DSG:Michel
Jarraud), MOFA & MEXT, KU(Kaoru Takara),
Japan and others.

International
Consortium on
Landslides

World Landslide Forum 3

Landslide Risk Mitigation: Toward a Safer Geoenvironment

a'mem

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

High-level panel was chaired by Hans van Ginkel (Fomer Rector of UNU).

UNESCO (Director-General Irina Bokova), UNISDR, WMO, ICSUAIRDR, China
Geological Survey, ICL together from floor discussed.

The 2014 Beijing Declaration “Landslide Risk Mitigation : Toward a Safer
Geoenvironment” was adopted on 6 June 2014 following this panel discussion, which
was the preparation for the ISDR-ICL Sendai Partnerships 2015-2025 to be adopted in
Sendai 2015. 531 people, 211 national and international organizations from 40
countries and 5 organizations of United Nations System participated WLF3.
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ISDR-ICL Sendai Partnerships 2015-2025 for global
promotion of understing and reducing landslide disaster risk

'\

- E O o Bt e 85 et IEDR oy
E ISDR-ICL SENDMFAHTNERSHIPSENS 2025 S

16th March, 2015 Sendai, Japan

oeal/ | X

The partnerships was proposed by ICL and adopted in a session of Underlymg risk
factors” of 3 WCDRR in AM on 16 March 2015. It was agreed and signed by leaders
of 16 UN, International and national organizations in PM on 16 March 2015 in Sendai,
Japan. Signatories are [CL Exective Director, Ms. Margareta Wahlstrom (SRSG), and
leaders of UNESCO, FAO, UNU, ICSU, WFEO, IUGS, IUGG, KU, SCJ, GRF and
Japanese (Cabinet office and MEXT), Italian and Croatian Governments.
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K. Sassa- International Forum “Japanese contribution to Landslide Disaster Risk Reduction”

A method to assess landslide motion for vulnerability and Exposure for
landslide risks: LS-RAPID simulation (Sassa et al. 2014) based on the landslide
dynamics parameters of soils taken from the site

| Landslide mass

':- o - " W ! s i ’ '
2014.8 Hiroshima Landslide Disaster "

L

A method to assess landslide-tsunami motion for vulnerability and
exposure for integrated landslide-tsunami risk: LS-Tsunami (Sassa et al
2016) - I
The Unzen-Mayuyama
landslide-tsunami disaster in
Japan. 15,000 people were
killed by the landslide and its
landslide-induced tsunami
around Ariake Sea in 1792

ah
Water surface
wer+ 208 4

P

awPy
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Science and Technology
Research Partnership

for Sustainable Development
(SATREPS)

Kaoru Takara
SATREPS Research Supervisor
Japan Science and Technology Agency
November 24, 2016

(050 RS R

Japan Science and Technology Agency

About SATREPS

Japan Science and Technology Agency 2
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Kaoru Takara- Science and Technology Research Partnership for Sustainable Development (SATREPS)

Nowadays,
Joint Research efforts with Japanin Science and Technology are gathering
much attention amongdeveloping countries.

HF

SATREPS is a JST and JICA program fre
for research projects targeting global issugs and
involving partnerships between researchers .

in Japan and developing countries

L)

© About SATREPS

N £ ; -1'\-.\'

Research focuses on ‘GLOBAL ISSUES’ that cannot be resolved
by a single country or region.

Japan Science and Technology Agency 3

—

9 J
jica

Science & Technology X Official Development
Assistance (ODA)

Science and Technology
Promoting science and technology, encouraging innovation

International Cooperation
0DA, development assistance

X

Meeting Global Needs Meeting Local Needs
Resolving global issues and contributing to Capacity development to address issues emerging
the science and technology community as local needs in developing countries

X

Japan's Capabilities Developing Countries' Capabilities
-World-leading technology, proven research capacity -Direct experience, knowledge, and data needed for
-Soft power research on global issues

-Potential to contribute to the global economy
through new markets and industries

Japan Science and Technology Agency 4
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Project Scheme

Developing Country (Counterpart ) Japan

f Universities, Research Institutions, ete. Universitias,
in Developing Country Research Institutions, etc. in Japan

. Request for _§ J
 Collaboration "~ e

G ¢ Project Project Project

Agency Responsible ' Accepted Proposal Accepted
for Technical Cooperation |
¢ Funds for research expenses
e We ¥ gyl {in the recipient country)
] -® Project management & Evaluation

Request for Application [ ]
ODA Accepted

Ministry of Foreign Ministry of Education

3 SATREPS projectsin the field of ‘Infectious Diseases Control’ have been transferred to
AMED {Japan Agency for Medical research and Development).

Japan Science and Technology Agency 5

Programme Aims
o N
[ 1. Enhancing Cooperation in Science & Technology '

~+Building win-win relationships between Japan and developing countries~

2. New Technology, New Knowledge, Innovations
~ Addressing global issues and advancing science ~

3. Capacity Development

~~ Boosting self-reliant R&D capacity and sustainable research
systems, training human resources and coordinating networking
\ between researchers ~ /*

__

Utilize Research Outcomes

~Expecting outcomes to make a real contribution to society =~

Japan Science and Technology Agency 6

26




Kaoru Takara- Science and Technology Research Partnership for Sustainable Development (SATREPS)

Duration of Research 3 - 5 Yyears (After provisional period*)
Project Budget

Approx. 1,000,000 USD* /year for one project
(*1USD=100JPY)

JST/AMED Approx.360,000USD (36millionyen)
JICA  Approx. 600,000USD (60millionyen)

* The provisional period is the period before the R/D and MOU are signed and the project officially starts.

Japan Science and Technology Agency

Research Fields & Areas

B Environment and Energy

' Global-scale Environmental [ssues

Climate change mitigation & adaptation, Safe water supply, Biodiversity conservation..

* Low-carbon Society/energy
Biomass energy, Energy efficiency, Renewable energy..

B Bioresource

Breeding and cultivation technology, Bioresource management..

B Disaster Prevention and Mitigation

Natural disaster mechanisms (Earthquakes, Volcanic..), Disaster mitigation..

M infectious Diseases Control

Diagnostic tool, Vaccines, Therapeutic products development
(Avian influenza, HIV/AIDS, Dengue fever.)
# ‘Infectious Di

Diseases Control” has been transferred to AMED.
AMED: Japan Agency for Medical researchand Development)

Japan Science and Technology Agency

27



Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

Counterpart Research Countries

Croatin = = Afghanistan | =

Serbia ——

Tunisia| © ] —

1 |
waeis M| | pgur: ||
Torkey - —H! L*-Ulnlnel-
EQypt == Wi
L Sudan =
Ethiopia = =
Kenya
SriLanka | -
’ Thailand —

—— Bangladesh
l_ Mongolia

Burkina Faso -

v

s 4

Cameroon. |

Gabon === |
i i Zambia
Namibia * !

Morocco Botswana ; Madagascar I Mozambique

| South Africa —

" Bhutan P | |

e
! h—_' 4 Malaysia ==

~  Mexico [

I — Panama @y

Vietnam - |
Philippines b
Palan @ Colombia ™=

Peru 0 =

~—— Laos | *
Myanmar "%

+ Indonesia yy

Chile " ™=
Argenting s

Cambodia -~

115 projects in 46 countries around the world
(since 2008)

14 countries

60 projects

Asia
Africa 17 countries 30 projects
Latin America/Cthers 15 countries 25 projects

Projects funded by SATREPS
in Disaster Prevention and Mitigation

11 on-going projects

¢ Vietnam (2011-) landslide

¢  Turkey(2012-) EQandtsunami

+ Bangladesh(2013-) flood, high tide

* Indonesia(2013-) volcano

«  Myanmar(2014-) resilientsystem

* Colombia(2014-) EQ, tsunami, volcano
¢ Bangladesh(2015-) EQ, city planning

¢« Nepal(2015-) EQ

+  Mexico(2015-) EQ, tsunami

* ThePhilippines (2016- ) Extreme weather
« Bhutan (2016-) EQ, buildings

SAT R E P S For the Earth, For the Next Generation

@ Japan Science and Technology Agency

10 projects completed

¢ Indonesia(2008-2012) EQ, volcano

+ Bhutan (2008-2013) GLOF

+ Croatia(2008-2013) landslide

« The Philippines (2009-2014) EQ, volcano
* South Africa (2009-2014) EQ

* |ndia(2009-2014) Extreme weatherinfo.
¢ Peru(2009-2014) EQ, tsunami

* Cameroon(2010-2015) CO2 lakes

+ Malaysia(2010-2015)landslide, flood

+ Chile(2011-2016) EQ, tsunami

10
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Kaoru Takara- Science and Technology Research Partnership for Sustainable Development (SATREPS)

__ Dusasters: Global overview

Natural loss events worldwide 2015 Munich RE =
Geographical overview
Severe stoms. Winter storm Winter Storm Niklas Earthquake ® Geoph | events
XL - [ - Exne o
Severs storms - ) % ) IPI'HWU volcanic activity)
fae Jan 2016

@ Meteorological events
(Tropical storm,
exiratropical storm,
o convective stom,
r.!.f-. res local storm)

1}
& » Typhoon Soudelor

§Chms T @ Hydrological events
T . 2-13
- 3 ‘d" kg (Flood, mass movement)
s o ¥ T_yphoun Mujigae : :
: 2 o ‘& Pl @ Climatological events
] \ 1 i (Extreme temperature,
4 . Winter shorm
Severa storms sl # o Australia dmughl' fores!ﬂrel
UsA, Misgirss
23-28 May o
.
Landslide % L
Chiotairale: o Loss events
10ct ] Flash floods. Floods. Nepal, ¥ ; 5
Chile, Malawi, Mozambiqus, 25 Apr O selection of
2326 Mar Jan-Mar catastrophes
Sowece:. Munich Re, RatCatSERVICE, 2016
© 2016 M i ungs-G f, Geo Risks h, NalCaISERVICE ~ As at February 2016
11

(Source: NatCatSERVICE, Munich Re 2016)
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2015-2030
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Top 10 Global risks for 2016

1. Large-scale involuntary migration 1. Failure of climate-change mitigation

and adaptation
2. Extreme weather events P

2. Weapons of mass destruction

3. Failure of climate-change =
mitigation and adaptation 3. Water crisis

& Tnterstate corthick 4. Large scale involuntary migration

5. Major Natural catastrophes 2: YIS FaS Ry priGC SOtk

6. Biodiversity loss and ecosystem

6. Failure of national governance
collapse

7. Unemployment or
underemployment

8. Data fraud or theft
9. Water crisis

10. Illicit trade

7. Fiscal crises

8. Spread of infectious diseases
9. Asset bubble

10. Profound social instability

=]
o
e
z|

IS
=S

(Source: World Economic Forum)

Recent Agenda

Education for Sustainable Development (ESD)
SFDRR2015-2030

Sustainable Development Goals (SDGs)

Paris Agreement at COP21
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Dear Prof. Kyoji Sassa, Executive Director of International Consortium on Landslides
Dear H.E. Mr. Drazen Hrasti¢, Ambassador of the Republic of Croatia

Distinguished Guests,

On behalf of the Vietnam Embassy in Japan, it is a great honor for me to participate in
the International Forum on “Japanese contribution to Landslide Disaster Risk
Reduction” organized by the International Consortium on Landslides (ICL) and the
Japan Landslide Society (JLS), held in Tokyo for the first time.

[ would like to take advantage of this great opportunity to extend my deep
appreciation to the International Consortium on Landslides (ICL) for its excellent
initiative on the Sendai Partnerships 2015-2025 for global promotion of understanding
and reducing landslide disaster risk”.

[ would like also to express my special thanks to the Japan Science and Technology
Agency (JST) and Japan International Cooperation Agency (JICA) for supporting this
activity under SATREPS projects.

At the conference today, the researchers from Japan, Vietnam and Croatia will review
their results in the previous SATREPS and JICA Projects on landslide disaster reduction
and discuss the possibilities for further collaborative research.

Vietnam, as many other countries, is facing up to the climate change and many natural
disaters, including floods and landslides.

It is of my satisfaction to note that your research projects turned out to be very fruitful
and productive. It is also pleased to see that the researchers of three countries today
have a chance to discuss in details for new joint research projects, leading them to a
new stage of further cooperation.

I would like to conglatulate all of you on the excellent results in the past and I do
strongly believe in the continuity of your collaborative research and your contribution
for the landslide disaster reduction in the future.

[ wish the International Symposium on “Japanese contribution to Landslide Disaster
Risk Reduction” a great success.

Thank you very much for your kind attention.

Mr. Bui Viet Khoi,
Counsellor, Head of Science and Technology Section
Embassy of the S.R. of Vietnam in Japan
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JICA-JST Joint Project in Vietnam
Development of Landslide Risk Assessment

Technology along Transport Arteries
in Viet Nam

WG 1
Objectives and Achievements

Kyoji Sassa, Project Leader
Executive Director of ICL
Nguyen Xuan Khang, Project Director
Director of ITST

Geology and Rain fall in Vietham

[Em——

AVERAGE AMOUNT OF PRECIPITATION: ANNUAL, WINTER, SUMME

05 5] Cenozoic |
= ] Cenozoic
T =
] -y Mesozoic

[ ———————

nnnnnnnn

- Intrusive | {
- rock
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Kyoji Sassa- Achievements of Vietnam-Japan SATREPS Project

The Investigation Sites in Da Nang (MM and RD in 2011)

Possible NR No.3 and [ Hai Van Pass, Hai van Station
High Speed Railway along NR NO.1

Route selection to
avoid landslide
disasters

SV NG RN | TST-Da Nang
2 Lwgid TP Branch

Objectives of SATREPS Joint research
* Mountainous areas of Greater Mekong Sub-region are subject to

frequent slope disasters caused by a combination of weak ground,
steep slopes, and tropical monsoon.

s X

+ Safety ensuring of transport arteries connecting north and south is
the most important issue for national development in Vietnam.

+ Establishment of an effective landslide risk assessment technology
suitable for Vietnam is the key issue for disaster reduction.

* Technologies of landslide mapping, landslide risk identification,
soil testing and computer simulation, landslide monitoring and early
warning are jointly developed and transferred to Vietnam.

* An extensive human resources with an advanced landslide risk
assessment technology are developed through capacity development
in Vietnam and in Japan.

* Network for landslide risk reduction is established in Vietnam,
Japan and other mountainous countries.
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Development of Landslide Risk Assessment

Technology along Transport Arteries in Viet Nam

[ Overall Objective ]

Social implementation of the developed landslide risk assessment technology
and early warning system will contribute to the safety ensuring of transport
arteries through urban and local communities in Viet Nam.

Project Purpose | ﬁ

Landslide risk assessment technology to reduce landslide disasters along main
transport arteries areas is developed, and education and capacity development
for the effective use of this technology is implemented in Viet Nam.

Outputs | ﬁ

1 Wide-area landslide mapping and identification of landslide risk area
2. Development of landslide risk assessment technology based on soil

testing and computer simulation
3. Risk evaluation and development of early warning system based on

landslide monitoring
4. Preparation of Integrated guidelines for the application of developed

landslide risk assessment technology

PROJECT IMPLEMENTING STRUCTURE

Institute of Transport Science and Project Cooperation Organization
. : AEchsuloey (IS0 Viet Nam Landslide Association for Transport
Project Director : oved in 2014)
Nguyen Xuan Khang (Director General) < :' {approv e. B . .
1 Vietnam National University, Hanoi
Project Manager: 2 i .
DOl Vil Wiea {DIFEcton Tor priing) (establishment of joint research office with
P Kyoto University in 2010)

Integrated Research “Development of Landslide Risk Assessment

Technology” and Education (G1)

Leaders: Kyoji Sassa, Nguyen Xuan Khang, Dinh Van Tien, Toyohiko Miyagi, Hirotaka Ochiai
- Planning and coordination of research, Implementation of integrated research, Capacity development
- Organization of symposia, workshops, research meetings, publication and information dissemination

LT = ng=

) B (NPO) ICL (G3) FFPRI (G4)
Tohoku Gakmn- Unlv: (G%) Leader: Kyoji Sassa Leader: Hirotaka Ochiai
Leader:Toyohiko Miyagi
Wid landslid ) oty Soil testing & Computer <:> Landslide monitoring &
: efan‘aa a‘_] s_ . [[‘Iﬂl]plflg simulation of landslide Development of early warming
& Landslide risk identification initiation and motion ostens
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Kyoji Sassa- Achievements of Vietnam-Japan SATREPS Project

Shear stress (kPa)

o 200 400 00 800 1000
Normal stress (kPa)

A dynamic loading undrained ring shear apparatus to meaure landslide dynamics parameters

Application of Testing and Simulation to Haivan station landslide in Vietnam

The method to assess exposure to landslides and landslide-
induced tsunamis is being applied to Vietnam and other areas
through ICL-network (34 countries and 62 ogramizatons).
The technologies will be transferred through the planned
ISDR-ICL. Landslide interactive teaching tools and full color
books published in the World Landslide Forum in
2017(Ljubljana, Slovenia), 2020 (Niigata, Japan) and 2023

Testing of Haivan samples (Left-top), simulation by
LS-RAPID (right) and LS-Tsunami (Left-bottom)

35



Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

Review of Activities (WG3)

WG3 has successful developed the world first high-stress (up to 3 MPa) undrained
dyanamic-laoding ring-shear apparatus (ICL-2) to simulate large-scale landslides (100-200
m in depth) using the budget provided by the Japan Science and Technology Agency (JST)
which was reported in Landslides Vol.11, No.5.

® A practical version of ICL-2 has been developed to donate it to Vietnam together with
technological transfer. The practical and sustainable version of ICL-2 used in Vietnam
needs many of technological development, to change the laoding system for easy
handling, to change the rubber edge system to keep undrained condistion for easy
maintenounce, and the many of safety systems to avoid damages of apparatus by mis-
handling.

® After ICL-2 donated version has been completed, it has been tested by Vietnamease long
term and short term trainees for around two years. All trouble sources are solved, and
all trainees had confident to use ICL-2. The trainees has developed video manuals in
addition to the written manuals for teaching engineers who have not visited Japan. The
video manual made by ITST is included in Landslide Dynamcis:ISDR-ICL Landslide
Interactive Teaching Tools.

® ICL2 was applied by Lam Huu Quang and other Vietnamese engineers to test the
samples taken from drilling in the Hai van Station and succeeded to test those samples.
This is the world first successful application of the undrained dynamic-loading ring-
shear apparatus to test samples taken from the potential sliding surface found from the
drilled coresin the precursor stage of Landslides.

® WG3 main objectives has been completed within the project period.

Review of Activities (WG3)

WG3 has published or submitted five papers to Landslides (2015 Impact Factor is
3.049) as below.

1.S8assa K, Dang K, He B, Takara K, Inoue K, Nagai O (2014) A new high-stress
undrained ring-shear apparatus and its application to the 1792 Unzen—Mayuyama
megaslide in Japan. Landslides 11 (5):827-842.

2.Sassa K, Dang K, Yanagisawa H, He B (2016) A new landslide-induced tsunami
simulation model and its application to the 1792 Unzen-Mayuyama landslide-and-
tsunami disaster. Landslides (published online first. DOI 10.1007/s10346-016-0691-9).

3.Dang K, Sassa K, Fukuoka H, Sakai N, Sato Y, Takara K, Lam H Q, Doan H L,
Pham V T, Nguyen D H (2016) Mechanism of two rapid and long runout landslides in
the 16 April 2016 Kumamoto earthquake using a ring-shear apparatus and computer
simulation (LS-RAPID), Landslides (published online first. DOI: 10.1007/s10346-016-
0748-9).

4 Lam H Q, Doan H L, Sassa K, Takara K, Dang K, Abe S, Asano S (2016) Risk
Assessment of a Precursor Stage of Landslide Threatening the Haivan Railway
Station in Vietnam (Submitted to Landslides).

5.Doan HL, Lam H Q, Sassa K, Takara K, Dang D, Nguyen KT ,PhamV T (2016) The
28 July 2015 rapid landslide at Ha Long city, Quang Ninh, Vietnam (Submitted to
Landslides).
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Kyoji Sassa- Achievements of Vietnam-Japan SATREPS Project

Review of Activities (WG1-Guidelines)

Based on the technological transfer from Japan to Vietnam, Vietnamese researchers have
made the guidelines in the following 5 parts — 33 guidelines (GL). The guidelines will be
submitted to the Ministry of Trasport (MOT) to be approved as the guidelines of MOT.

*Part 1. Mapping and Site Prediction.
This includes 8 GLs (No.1-No.8), covers on Landslide classification, Field Work for
Landslide Engineers, Geotechnical , topo survey, inventory, occurred landshde risk
evaluation Hazard, susceptibility mapping.

» Part 2. Material Tests
This includes 8 GLS (N0.9-No.16), covers the ring shear testing apparatus, 5 types of
test, direct shear test and portable direct shear test.

*Part 3. Monitoring
This includes 9 GLs (No.17-No.25) covers on parameters for Landslide Monitoring
Systems for conventional landslide (slow and mddle velocity )and high velocity
landslide (Debris flow )

*Part 4. Landslide experiment
This includes 5 GLs (No.26-No.30), covers on Introduction, relationship between
Landslide Motion and Cumulative rainfall, Pore water Pressure Distribution, Volumetric
Strain, Velocity

*Part 3. Software and simulation
This includes 3 GLs (No.31-No.33) which support for landslide study and mapping

Review of Activities (WG1-Teaching Tools)

The United Nations World Conference on Disaster Risk Reduction (WCDRR) was
organized in Sendai, Japan from 14-18 March 2015. The Sendai Partnerships
2015-2025for Global Promotion of Understanding and Reducing Landslide
Disaster Risk was proposed by ICL and agreed and signed by 17 international and
national organizations (UNISDR,UNESCO, WMO, FAO, UNU, ICSU, WFEO,
Gov of Japan, Italy, Croatia et al.). One of the proposed activities in this
partnershipsis to develop an integrated teaching tools on landslides, Landslide
Dynamics: ISDR-ICL Landslide Interactive Teaching Tools (LITT) . It contains
102 text tools, 1,700 pages in two volumes. Within 102 tools, 18 tools come from
this SATREPS projects in Vietnam and in Croatia. The video manual for the
undrained dynamic-loading ring-shear apparatus (ICL-2) and its testing was
produced by Lam Huu Quang et al., ITST

LITT includes PPT tools for lesson and PDF tools of papers/reports and manuals as
well as text tools. This LITT is always updatedin WEB by the interactive response
between users and authors. A new updatedversion will be periodically published.
The publication of LITT aims to provide the successful and effective technologies
and experiences from many countries to the world and to create the latest landslide
risk reduction technologies for the UN sustainable development goals and the
Sendai Framework for Disaster Risk Reduction2015-2030.

37




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

Review of Activities (WG1:Capacity Development)

Name

ITST/
VNU

Khang Dang Quang VNU

Le Hong Luong

Pham Van Tien

Doan Huy Loi

Do Ngoc Ha

Pham Thi Chien

Vu The Truong

ITST

ITST

ITST

ITST

ITST

ITST

University
Kyoto Univ.
Tohoku G. U.
Kyoto Univ.
Kyoto Univ.

(KU Scholarship)
Kyoto Univ.
Shimane Univ.

Shimane Univ.

Shizuoka Univ.

Doctor/

Mater

Doctor

Doctor

Master

Doctor

Master

Master

Master

Master

Period

10/1/2012-
9/30/2015

4/1/2013-
3/31/2016

4/1/2013-
3/31/2015

4/1/2015
3/31/2018

4/1/2013-
3/31/2015

10/1/2012-
9/30/2014

10/1/2013-
9/30/2015

10/1/2013-
9/30/2015

Review of Activities (WG1-Capacity Development

in Japan-Continued)

Name

ITST/
VNU

University

Doctor/
Mater

Short term training engineers (studying for Ph.D)

Dinh Van Tien

Lam Huu Quang

Do Ngoc Ha
Ngo Doan Dung

Doan Huy Loi

ITST

ITST

ITST

ITST

ITST

Tohoku G. U.

Kyoto Univ.

Kyoto Univ.

Tohoku G. U.

Kyoto Univ.

Thesis Doctor

For Thesis
Doctor

For Thesis
Doctor

For Thesis
Doctor

For Course/
Thesis Doctor

Period

2016.9.15

Expected to
complete in
2017.

Studying

Studying

Studying
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Kyoji Sassa- Achievements of Vietnam-Japan SATREPS Project

JST Overall Objective

of big scale damage
(or which damage is

r T .‘I
i T & iz s thod b Constructing landslide automatic measurin; 1] 100%

! Summarizing landslide risk o ; pred hod of Lo = e 1

L T 4 _5_ T | E [N i | system and establishing early waming technoloy |

. s — ——— ‘ a -z o

| Analyzing and assessingslopesatsisk with | ‘Assessing the behaviors of [ 1

| AndyticHierarchy Process | ¢ landslide initiation andmotion 18t s o bt
| 1z “landslide risk map b i % “1r Estabishing | Analynng charac‘{enstl csi | BOK

. e - [Tl mn i m i ] therdationof |l ofmessueddata

: " 1+ Landslide nng-shear | Proposing ! 11 waming level and 11 in the process o P

. Suryey of moving i simulatin test 'l initiation and 1! | meagg,md data 1| landslide initiation ||

4 areas for slopes at risk | with soil taken from | ; Tho b : i

! | ! |

I ; ) :

Field survey for the . 2 ST
Important area Developing practical |}
il

15 for donating I |‘

P:.c.}nng up and a.rmlyzmg
primary phenomena of ! :
\slope atrisk of landslide! |

wenarg tgadogs

analymg satellite
photo, Summarizing
“landshde geography

Bupeun mmumns | Buppiy

soprEpuE] £q peshms Lonstmg

'
'
'
'
1
'
]

at selndd sites
Vie

0%

\ PIV and DSM Analysis and Detection of Slope Movement in a Ha Long landslide

UAV photo

£ =1 Slope movement by DSM Analysis
94.5
E 94 I 60 ¢ movement

—r

39



Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

Making the gabion
box in October

Movement 1n the topsoil (thickness:
30-40 cm)
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Kyoji Sassa- Achievements of Vietnam-Japan SATREPS Project
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JICA-JST Joint Project in Vietnam

Development of Landslide Risk Assessment Technology along Transport
Arteries in Viet Nam

Impact of project to Vietham Society
and out put of mapping group

Dinh Van Tien, Project Manager
WG2 Leader of ITST
Toyohiko Miyagi, WG2 Leader
Professor of Tohokugakuin University

Vietnam- Japan SATREPS Project "Development of Landslide Risk Assessment Technology along Transport Arteries in Viet Nam™

Overview of Four components and achievements

W@G1 integrated research, education, development of human resources, announcement and
information spread; (2)

1 Technical integrating guidelines
2 3 Doctors 5 Masters, 4 doctor candidates
WG2 wide-arealandslide mapping and identification of landslide risk area; (6)

LS distribution map of HCM road
LS risk asecement map of HCM road
LS suceptibility map of HCM road
Landslide ldentify by air photo, From airplane or UAV
Field investigation and the inspection sheet making
g Recognition of pre landslide through analysis mode of
WGB3 deve.. . DM e ot it ooy w520 ON S0l testing and computer
simulation;{4) and

- o otn B

9 Develop researching and simulation technology
10 The developed ring shear apparatus
11 Shifting mechanism at Hai Van
WG4 Risk: 12 Adding the function simulating tsunami n based on landslide monitoring.(4)

13 Selection Hai Van and Three boreholes

14 An integration monitoring system , early waning

15 Installation of data transmission system and display
system

16 Landslide chutes and ecording systems

International Censortium on Landslides (ICL) and Institute of Transport Science and Technology (ITST) - MOT- Vietnam

43




Dinh Van Tien- Impact of project to Vietnam Society and Output of mapping group

Vietnam- Japan SATREPS Project "Development of Landslide Risk Assessment Technology along Transport Arteries in Viet Nam™

Short-term objectives.

to developthe landslide risk assessment technology to reduce disasters caused by
landslides on transport arteries throughout the jointresearch based on experimental
technology from Japan and human resources developmentto effectively technology

implementation inVietnam.

WGs |No Project achivement Plan Short-term objectives.
WG1 1 |Technical integrating guidelines Developing ITST standard

2 |3 Doctors ,5 Masters, 4 doctor cadedates fee for maintenance Geo, and LS disaster prevention Div.
WG2 3 |LS distribution map of HCM road combination 3,4,5. Expansion  |LS mitigation Map for main roads

4 |LS risk asecement map of HCM road as above as above

5 |LS suceptibility map of HCM road as above as above

6 |Landslide Identify by air photo, From airplane or UAV continue study by MOT upgrade survey standard

7  |Field investigation and the inspection sheet making as above as above

8 |Recognition of pre landslide through analysis mode of DSM as above new standard for LS recognition
WG3 | 9 |Develop researching and simulation technology mainternace for further study |new standard for LS testing

10 |The developed ring shear apparatus application for other LSs Testing and shearing service

11 |Shifting mechanism at Hai Van ; LS hazard map Application other after Haivan

12 |Adding the function simulating tsunami as above as above
WG4 | 13 |selection Hai Van and Three boreholes ; Propose new active Landslides |Application study case

14 |An integration monitoring system , early waning mainternace for further study | Meonitoring study site

15 |Installation of data transmission system and display systema mainternace for further study |Application monitoring Veiw
| 16 |Lanslide chutes and ecording systems ﬁ continue study by MOT Experiment for early warning

International Consortium on Landslides (ICL) and Institute of Transport Science and Technology (ITST) - MOT- Vietnam

Vietnam- Japan SATREPS Project "Development of Landslide Risk Assessment Technology along Transport Arteries in Viet Nam™

Long-term objectives.

to socialize developedlandslide risk assessment technology and early warning systemto not
only ensures transport arteries operation butalso mountainous resident areas in Vietnam.

WGs [No Project achivement Plan Long-term objectives.
WG1 | 1 |Technical integrating guidelines = Developing National Standard
2 |3 Doctors ,5 Masters, 4 doctor cadedates New Standards for countermeasure | MOT LS countermeasure
WG2 | 3 |LSdistribution map of HCM road expantion for other areas national LS mitigation map, disemitation
4 |LS risk asecement map of HCM road as above as above
5 |LS suceptibility map of HCM road as above as above
6 |Landslide Identify by air photo, From airplane or UAV upgrading National Standard
T |Field investigation and the inspection sheet making as above as above
8 |Recognition of pre landslide through analysis mode of DSM as above as above
WG3 | 9 |Develop researching and simulation technology up grade standard Important LS case for mitigation
10 |The developed ring shear apparatus application for other LSs as above
11 |Shifting mechanism at Hai Van expantion for other LSs LS Hazard map
12 |Adding the function simulating tsunami v |expantion for other LSs as above
WG4 | 13 |selection Hai Van and Three boreholes expantion for other LSs selection of high-value targets
14 |An integration monitering system , early waning as above as above
15 |Installation of data transmission system and display system as above as above
16 |Lanslide chutes and ecording systems ﬁ developing National Standard for LS early waning

International Consortium on Landslides (ICL) and Institute of Transport Science and Technology (ITST) - MOT- Vietnam
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ULandslide geology Mechanism
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Institute of Transport Science and Technology (ITST) and
International Consortium on Landslides (ICL)

150 3001 : 2008

THANKS FOR YOUR ATTENTION !

International Consortium on Landslides (ICL) and Institute of Transport Science and Technology (ITST) - MOT- Vietnam
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Japan-Vietnam SATREPS Final Workshop

Monitoring system in Hai Van and landslide
flume construction in ITST, Vietnam

Hirotaka Ochiai, Shiho Asano (Forestry and Forest
Products Research Institute),
Huynh Dang Vinh, Do Ngoc Ha (Institute of
Transport Science and Technology)

Purpose of Landslide monitoring and flume test

When landslide prone slopes are estimated by the mapping or actual slope
deformation, we need to consider about risk level of collapse.

Specific landslide risk level and estimation of collapse time for the early warning
from disaster is able to be considered based on the actual landslide phenomenon.
Landslide monitoring is very important for the risk level estimation,.

Web based the landslide monitoring system is developed and installed on the
landslide prone slopes.

This system is consisted by many sensors that utilized various kind of technology
and presented the real time monitoring data on web.

It could be useful for clarification of landslide mechanism for the early warning.

It will be the prototype model of landslide monitoring in Vietnam in a future.

Relationship between landslide displacement and initiation is different on each
landslide is necessary for forecasting and early warning.

The landslide flume equipment by rainfall simulator is installedin ITST and
landslide examination is started for early warning.
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Final slope failure prediction in real landslide based on the displacement
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Deformation of landslide mass increase rapidly just before final slope failure(Fig.2).
Failure timing prediction can be conducted using inversion velocity of deformation(Fig.3).
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Monitoring and early warning system
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Hirotaka Ochiai, Shiho Asano - Monitoring system in Hai Van and landslide flume construction in ITST, Vietnam
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Surface displacement observation
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Web observation

*All data can be seen and downloaded on the web-site.

*The web site needs to be accessed by the parties concerned of Hai van landslide
monitoring.

*Access level (ex. High or low) of web site will be set in order to use effectivly.

Web-based landslides analysis software for Vietnam
Chart(now) = Chart(past) Forecast Map View Download System logout

| Chart now [ Current chant ) Page:1

Display period  90days v Apply Page:V/20 12345678910 (Jump)>> (Next>)
Type Long span extention meter v Name Lex01 *  Measurement item  Tolal displacement rate v Apply

Long span extention meter(Lex01) [Total displacement rate]

Type Long span exiention meter Name Lex02 »  Measurement item  Total displacement rate  » Apply
Long span extention meter(Lex02) [Total displacement rate]

“Map

Web-based landslides analysis so for Vietnam

Chartinow)  Chantipast) Forecas o View Dewnicad System logout

Haivan area landslides measurement equipments Map

LLaTE)
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“VieW”

Web-based landslides analysis software fer 1am
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Hivan landslide area time-series image shot list

Click 10 see enlarged view
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(panoramic view) (panoramic view)
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Construction of landslide experimental facilities

In 2013, landslide experimental facility was designed and the building was made. In 2014, the data logging
system and sensors are donated. The landslide flume was designedbased on the soil properties of the
weathered granite of Hai Van area. In 2015, the landslide flume with rainfall simulator was constructed and
first landslide experimentin Vietnam was conductedin ITST in November2015.

Vietnamese researchers participate in developing these facilitie, are encouraged for human resources
development. They are expectedto be key persons afterthe projectfinished.
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Landslide flume

Crane system

- Spraying system

Image monitoring
system

Result of landslide experiment

Pigtt || Peger || Pase |

Porewater

Material : Weatherd Granite sand Displacement '~ , =
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Hirotaka Ochiai, Shiho Asano - Monitoring system in Hai Van and landslide flume construction in ITST, Vietnam

Landslide occurrence on the flume
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Trial test of forecasting with observed

data in Hai van

o puw L@ndslide prediction .,
o 8 & by Haivan
4 £ & observation
6
8

22300
3:00

.
ol — 10 final slope failure
is occured

displacement
13

o -14
25 26 27 28 28 -16

nversion of velocity (minite./em)

Displacement{mm)
=
o

travelling time (hour)

Examplé of forecaéting of
final slope failure by Flume _
test B

velocity
Final slope failure can be estimated by
“Inversion velocity of slope
displacement”

Rainfall ([mm/hour)

reciproc
displacemeni

Conclusion

Landslide monitoring system was developed and installed
in Hai van slopes.

It provides the newest information of landslide activity and
risks for early warning.

Landslide flume experiment was started. It provides the
important information about the relationship between

landslide activity and landslide risks based on the landslide
mechanism.

These system will contribute to reduce the large-scale
landslide disaster triggered by heavy rain.

This system is specialized for the specific landslide.

When the landslide risk estimation for the wide transportation system
would be needed, another type of the warning system should be consider
(ex. rainfall and soil water forecasting ).
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Hirotaka Ochiai, Shiho Asano - Monitoring system in Hai Van and landslide flume construction in ITST, Vietnam
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N

SN TO ;p'ﬁ)E DISASTER
apan Landslide Soci

“INST UCTION‘.‘ D ESSENTIAL

| OUTPUTS OF THE CROATIAN-

_ JAPANESE RESEARCH PROJECT ON
| ULANDSLIDES”

v
;Iideaki MARUI, Niigata University

_;ﬁ_) Overview composition of the joint research project
2) Comprehensive monitoring system

3) Landslide dynamics

4) Hazard Zonation and land-use guideline

5) Lumped mass system model with damper

6) Concluding remarks

' : " b
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Implemaﬂﬁli%gﬁitutions

ofﬁgégl‘;m Side
CROATIA

Crikvenica

Q
i nive sity of Zagreb
+ University of Rijeka
°"er51 y of Split
‘Croatian"Water

Geo]ogical Survey

(15 researchers were included.j

(40 researchers were | :!_ N ti:_-- 5 rg
included.) 3

yle]

Application in other areas in Croatia and/or in neighboring countries is
envisaged

— —

Project Purpose
Development of the methods of formulating land-use guidelines for

mitigation of landslide-flood disasters \
Scope of the Project

Dissemination of research results Capacity Development

Component &
___ Formulation of integrated landslide flood hazard maps for the target areas

A

Application of the methods to study areas/model areas

Component ) Component &
Development of Iandslide risk assessment methods, Development of flash flood/debris flow simulation
and landslide early warning system models and early warning system
e —
- -
' oae * . %
' Conceptual Diagram of the Project

64




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

A

i @ Formulation of land-use guidelines for mitigation of landslide disasters J

in Croatia on the basis of scientific research results
= 7

Development of method

for formulation of ® Development of early warning system and J

land-use guidelines its implementation for the target areas

O} iy ]

(5) Formulation of landslide hazard maps for the target areas J

AP

Development of method
for risk identification

b

Development of formulation method
for landslide hazard map

J‘J b
Formation Y / Evaluation . ©) \ @ -
i s Installation of Development Evaluation
of Digital of Danger ;i )
: Comprehensive of Dynamic of Danger
Elevation Degree D Rine Shear Desies
Map by Analytical Mamitnring s g ) "y gd i
by Image Hierarchy System pparatus y Landsude
. Dynamics
Analysis Process

' | (AHP)

Individual research components and performance steps

Comprehensive monitoring system (Grohovo landslide)

- Installation of monitoring system in the Grohovo landslide area
- Development of the early warning system

- Collection of basic data to clarify the mechanism of the landslide
i 4

2009 (FS-ltems) 2010(Planning) 2011 (Installation) 2012 (Analysis) Ear

Achievement = - s
Quoticnt Installation of system accomplished >

. ‘ monitoring | Analysis of mechanism >
O Comprehensive monitoring .. .. =~ WiFi communication
system with combination of center [ ¥ i '
extensometers, GPS, total ¢ P L | | | s
station - == oA -
O Automated real time = | - i @
monitoring using Wi-Fi [ Toral staton - Extensometer
communication system | % n &< 19 pj 1 /
| =
r - > ] .yl Landslide area

Schematic diagram of the comprehensive
landslide monitoring system
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GPS and
B Solar panel

|
L 5y =

Total Station - GPS reference point " Extensomater SREESE AR R
(Top of the (New building of Rijeka :
opposite slope)  University) Measurements ( 1unit:mm)

; , Results of monitoring

by extensometers

at Grohovo landslide
25 Nov.2011-10 Feb.2012

=011 00

~W=-200LN28 000
2011120 000
—I01LNA 00
20110283 00

1. Left up figure shows accumulation
value of movements. Point (P11) is
treated as a stable point. Compression
is indicated by (+), extension by (-).

2. Lower convex shapes shows Block 1
and 2. Distance from basement line
shows amount of movement.

3. Left down figure shows the estimated
two landslide blocks on the target
slope.

4. Upper Block is colored by red. Middle
Block is colored by green.

5. Itis necessary to check the margin of
the upper Block.

- Margin can be at Point PO at the top
of the slope.
- Margin can be over the ridge.

8. Two additional extensometers will be

installed to check the location of the

from 25 November 2011 to 10 February 2012, (Sazsa & Nagai 2012.2.19) margin.

—=20110500 60

201048 000

—2012A 000
—0101 80 000
——=012127 000
-1 00
==2012230 000

Interpretation of the Grohovo ide baszd on the 8T
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| Comprehensive Monitoring system(Kostanjek landslide)

- Installation of monitoring system and arrangement of early warning system
. in the large scale landslide behind Zagreb city area

Achievement® 2009 (Fs-items) 2010 (Planning) 2011_("Installation)
Quotlent

=———=
Tunnel, Kostanjek

Installation of extensometersin
Kostanjek landslide area
(Zagreb)

With dense collaboration with
the Office of Emergency
Management (OEM) of Zagreb

City

__,.| Displacement measuredin the
tunnel in Kostanjek landslide area
;sing extensometer

-
-

re |
_ Early Warning System Length:1.3km
' Width:1.0km

Q ‘ Depth:90m

. e
L S
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Why the current state of the Kostanjek

landslide is so dangerous?
68cm

1% stage 1963-1975 Wm 1975 1991
Increase velocity
V=14emlyear
Total displacement
=14cm = 12yers
=168cm

e B

4% tage 2012(0c0)-2013(Maxch) |
Increase velocity
V=20cm/year

“Total displacement
=8em

'sdm 1991-2012 77 |
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4 days after the velocity reached 1mm per day, the landslide shpped down.

20

50
as |
an
as |

Case ana
accurredL on
in Japan -
1* stage of ¢

lysis on Qikubo Land
lSt}J July, 20[:)75

slide

3“' stagc of creep

—

fob bl
L

55 1380

E 100 | |- -
E_ ﬂe anulysls n Kosta kide
B !
E 804 oatiaaffgr Nove 012 =
£ ~ : i E
g 60 - ' 2 stage of creep —+ 4 £
E \ 4 i &
B 40 ll't .‘J
]
- 1 rage orreep \ / 314 stage of creep =
0 * ! 30
| %‘i:, %%‘ .b(;_ %3% 'Ea?' %% %fa, 'b\,g. 'b?_ %‘5; %%' %ﬁ_ ﬂb(:.
Z % % 3 % % % 0, % % % % %
Extensometer (1.04.2012. - 3,04.2013.) —Displacement s Rain {mim}

. M, Rk
. . o A &mw:-m‘/zu.
Lo ™~ T o, 0.025kglem/1h
E10'F \ : SN Ao, I!.l!ﬂkml’cn'fﬂ.ﬁlu
2 .
iy .
S,
g TN
= ot - Cl
o FrBDR .
o |lomot,=2.33-0.916 m;..,t:n_ss\ .
S
w g \\
.
5 10* oz ne s T g \-,
0.001 0. 01 0.1 1.0 10.0
& (%107 /min}

Steady strain rate
in secondary creep

eady strain rate’of 2mm/day
the landslide will slip down
proximately in two months.

The time to collapse by SAITO and UEZAWA method

The time to the collapse time of setting the Length of
an extensometer to Tenm

Stk st The inside of time :
F’:‘ Iy s taln ( )is a trusted width.
iy hour day
T 2,766 116.1
______ L (216=-10.837) | _(P0:8-~-451.5)
Bt 1,476 B1.b
¥ (380~5,743) | (15.8~239.3)
oy | T mE -
Y (164~2.481) (6.8~103.5)
338 14.1
10 d
mm/day | (g7~1318) (3.6~54.8)
779 75
201
ey (46~697) (1.9~29.0)
i A 1515 6.3
o (39~589.7) (1.6~24.6)
80.3 3.3
2
mm/hour | o0, 6~312.5) (0.9~13.0)
42.6 1.8
h
Amm/hour | 110.9~165.6) (0.5~6.9)
Tomitih 18.4 0.8
m/nour (4.7~71.6) (0.2~3.0)

Quotation: The Public Works Research Institute, the
Ministry of Construction, a landslide Observe standard
investigation report, No0.3184, 1993

Prediction of a collapse time is possible independent from clay types.
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Example of evacuation criteria

bl
RESPONSE CLASSIFICATION
fTem CAUTION WARNING EVACUATION
AMOUNT OF MOVEMENT R —— « >2Zmmy/hour (2 hours continueus)
(CRITERIA) « =dmm/hour
« begin providing information « enhance monitoring = begin evacuation
BASIC RESPONSE POLICY « begin operating continuous « prepare for evacuation
manitoring system
« provision of information to relevant | - continuity, enhancement of system- | - continuous monitoring
organization/s
+ site patrol = continuous monitoring system » establishment of disaster control
« check of monitoring equipment (24hours) headquarters.
« re-installation and additional = confirmation of maoving block/s; » decision and recommendation of
installation of monitoring and reexamination of the possibility evacuation
PRINCIPAL MATTERS TO BE equipment of moving black/s expanding and » assignment of evacuation instructor
UNDERTAKEN . m\reshg.at_lnn into information the da.ngemus areas of the = establishment of evacuation site
transmission methods landslide
« provision of information to « preparation for evacuation and
residents and implementing confirmation of evacuation routes
body/ies related to roads, railways,
elc.
« confirmation of evacuation warning
system

(Citation; Prevention measures for secondary disasters - For use in advisor system, National Association of Disaster Prevention, 1994)

Examples of places to which the evacuation criteria applied in districts applicable to the advisor system
- Amount of Movement: =2mm/hour;
Iwaki City Landslide in Fukushima Prefecture, Tachibana Landslide in Yame-gun, Fukuoka Prefecture, Onomichi City Landslide in Hiroshima Prefecture, Hamada
City Landslide in Shimane Prefecture, Rokugo-cho Landslide in Nishi-Yatsusiro-gun, Yamanashi Prefecture, Kita-Ibaraki Landslide in Ibaraki Prefecture
Notes
As the behavior of landslides changes as mass movement progresses, movement characteristics unique to the area the landslide is generated are exhibited.
Therefore, it is risky to generalize all landslides in the same way, and as a general principle they should be considered on a case by case basis.
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Development of dynamic-loading ring shear apparatus

- Clarification of landslide mechanism
- Estimation of velocity and travel distance of sliding mass

Achievement (Fs 2010(Design) 2011 (Completiol 2012 (Purchase) 2013 (Testing)
Quotient Completion >'
OMeasurement of shear strength of soil and pore water pressure
OVolume of soil specimen ca.300 ¢cm?3(ID= 100 mm, OD=140 mm )

OLoading corresponding to seismic wave form
: = LTI

1000 ; . , : 1200 . . : 2000
——Effective StressiPath ; :
tal Stress P ath D
_ s o
= E
=3 E
_ = E
e 7 €00 £
Il g o
& =
# &
: 2 300 LIp gL LLLLL Lef =
; : 2 = g Ik g
3 & : ] Te &
: : 7 ! 13.8° : ;

0 7 isplacement
i} 200 400 800 200 1000 -200 H 2 i HEY

a e 20 120 1680

Normal Stress (kPa) Time {322)

{frequency:0.1Hz}
Test results using soil sample from Kostanjek landslide area
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600 1o Susss Lo ! — Effective Stress Path
| (Kostanjek 150 51 o
: - jek) (Grohovo)
g 600 g, = 3780 - bu=31.9° F
5 € 100l 0a=204° : _ L. |
% 400 E 55 ~1
T l% T | o (s s e
55 & o A
200 |- 8 50 B
L ]
I
]
o 0 1 :

I g I
0 50 100 O 150 200
Normal Sress (kPa)

(Left up) Test results using soil sample (Marl) from
kostanjek landslide under undrained condition.
(Right up) test results using soil sample (Flysh) from
Grohovo landslide under undrained condition.

Soil sample of Kostanjek landslide shows lower
friction angle of 13.8 degree.

Soil sample of Grohovo landslide shows higher
friction angle of 20.4 degree.

(Left bottom) Structure of the ring shear apparatus

SATREPS |

Numerical simulation on travel distance of sliding soil mass was carried outconcerningGrohovo
landslide usingan Integrated Landslide Simulation Model (LS-RAPID).

A vertical imaginary columnis considered within a landslide mass. The model calculates the discharge
and the height of soil mass by assuming that the balance of all forces acting to the column (Self-weight,
Seismic forces, Lateral pressure, Shear resistance including the effect of pore water pressure) will

‘ accelerate the soil mass.
Shear strength parameters of weathered flysh material is alreadytested.
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SATREPS |
; ; imerical simulati f travel dis idil
Landslide dynamlcs NLI.H erical -|TLIat|on of t a“.-‘ll listance of sliding
oy soil mass of Grohovo landslide
(caused by increase of pore water pressure)

Occurrence of landslide
at the top of slope

Overburden pressure Lower block is forced to Sliding soil mass block i
to the upper block reach to the opposite slope  the river channel

Evaluation of endangered areas using “Analytical Hierarchy q
Process (AHP)”

The AHP is a structured technique for organizing and analyzing complex decisions based
on mathematics.

- Modification of AHP-Method appropriate to the natural condlhons of C roaha

D9 (FS-Data) 2010 (Modification)

Achievement
Quotient

Modification of AHP-Method Comp]eﬂon

Olnterpretation of landslide topography
OEvaIuatlon of danger degree of individual slopes usmg modlf ed crlterla

B e =Y

'I| Col o, a7 = “j‘
r

A -.L
1f_4/’///”

I_m‘_._-u..u_.

Modified criteria for AHP-Method in consideration - Evaluatlon of.danger degree
of the geomorphological and geological conditions using AHP-Method (Grohovo)
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Appllcatlon for Iandsllde Hazard Zoning:

| “1 e pearce N atlon’c';f danger degree by

B Very slight~ “A al HierarchyProcess
[ stight
] Moderate

Urgency evaluation sheet for landslide unit

AHP score is sstlmated bg direct interpretation by mspectlon sheet.
Landuse category is d based on the landuse
The distribution is put into the GIS dalabase system

Allocation matrix for urgency

Recognition of Individual landslides

3 -
. E e
j
0n -
% ! Landslide unit
<8 AHP-60
g ow
e trgency
: Foest | G Vioe" oo
— dndusry
Recognition of Current Landuse | CaEgOy o 1o category enbol
;1‘" R Suoed Vaue estimating indcaton V)
) i)
i | gre Ecoaomica, Social and
Importance of Objects to be protected cf:? Fih S s Toial Scarg
[hﬂ §§'J§;‘F Urban fPuin_c Factory| House Road Farm | River _
: area | facility . land Ma)l( 19
et [ T 3 | 2 [ohwad pomemi2 =31 5 | Min=0

-

Risk Factor of Current Landuse - Landuse category and the importance

Lank a b c d e
calegory |—ee— High Low {——

The sub{eot identify b na' GIS data base.
BN _he evaluate area’include of landslide area and the buffering zone.

Business  |P P
] Landiiss Infrastructure Cametary ,‘;"Tjﬁ""“?, Forest
.| Evaluation of Urgenc type oA | Sacal
] : Vvate
S Transport | Wuater
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Total
.
— I

&-10

1-13

SATREPS =

SATREPS

Science and Technology Research Partnership
for Sustainable Development

Output of the Joint Praject on
Risk Identification and Land-use Planning for Disaster
Mitigation of Landslides and Floods in Croatia

Manual for Hazard Mapping and Formulation
of Landuse Guideline

WG3 Leader of Japanese Research Team: Prof. Hideaki Marui

¥ |
Contents of manual for
Hazard Mapping and
Land-use guideline:

*Definition and terminology.
*Description of the types and
levels of landslide zoning.
*Definition of levels of
mapping and suggested scales.
*Guidance on formation process
of hazard map and risk map.

A Certain Modifications

should be necessary.
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Development of new model to explain landslide movement
[ X x

Lumped mass system model with damper
P~

Damper (k=A *Cd)

Landslide mass

Fs: Safety factor, Fs=R/D.If Fs>1 then R>D (Stable). F=0 (F can not be negative)
If Fs<1 then R<D (Unstable). F>0

5 Kinematic diagram of landslide mass

A

Equation of motion:
mo=F — kv [1]
Where,
m :Mass of the landslide body
a : Moving acceleration of the landslide
F : Downwardforce [ F=D - R, F >zero]
k - Coefficient of dashpot [ k=ACd |
Cd : Coefficient of damper
v: Movingvelocity of the landslide
D :Driving force [ =mg sin8 |
R :Resistant force [ = (mg cos@— u )tanp’+ c’A |
g - Gravitational acceleration
0 : Gradient of the slope
u: porewater pressure
¢’ : Cohesion of the slip surface
@’ - Internal friction angle of the slip surface
A : Area of the slip surface
In case of a cross section, 'A' means the length of
‘ the slip surface
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|
Dividing equation [1] by m, leads to the following formula:

dv/dt=F/m — (k/m) -v [2]
Where,

t.:Time
dv/dt : Moving acceleration of the landslide[=a]

Using the method of separation of valuables in Equation [2], and
integrating both sides of the equation with respect to time, the landslide
velocity is indicated by the following equation:

=(F/k) (1 —e "7) 131
Where, k=A - Cd. Therefore Equation [3] is as follows:

v=(F/A - Cd) (1 —e ~<im) (4]

A

v=(F/A - Cd) (1—e ~ ) [4]

Moreover; in a very short time (t<107 second), the term e (—A -Cd/m) -t

will convergr to ‘zero’.
Hence, the velocity of landslide is given approximately as follows.

v=F/A - Cd [5]
Equation [5]means that when A - Cd is constant, the velocity of

landslide increases or decreases directly in propotion to the
downward force.
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Application of damper model

@ exstensometer

waler level measuring
(Wells and wiers)

== tunnel

Kostanjek landslide is a large scale, T .I:fn;}fmzw

deep-seated landslide.

for the Ksotanjek landsldie

Maximum length: 1,300 m
Average length: 1,100m
Depth: 70—90 m

Inclination of slip surface: 5 °

On the landslide and in its surrounding
areas there are many factories and
houses.

Extensometer(EX-09) is installed in the

Tunnel to the slip boundary portion.
x

. & . : - e
' e Location map of monitoring eqmpment in the Kostanj ek landshde area
[Lo50 100200 30000 L > 4 8

120
100
80
10 Tenséle displacements of the e
20 | seen.| | E——

- i [
20 - r L-_.-.-‘_-.-._--c

displacement(mm)
Daily precipitation(mm/day |

&
=)
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S = o W b A

. » T
[0l & r % o 'S s
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NSNS W

)

Ground water level

% % % % %, “ % . % %,
“r A g v, o, b/ 1, Y
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‘ kl} ‘h‘f q’ » q" Q."J ‘3.{’ %‘(; it

? ? 4] o

Relation among monitoring data at Kostanjek landslide
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i

Model simulation of the Kostanjek landslide: /
Ve

v

Groundwaterlevel in borehole 2:
“WL=2.37m" for “Fs=1.0"

Based on the formulav=F/A - Cd, m
the velocity (v) and displacement (x) 1 0]
of the landslide were calculated (‘,#

using observeddaily level

A
variations in GWL-2. Length

Y ])epth.
p=70m
X
0 .Sﬁ ar strength C' =0k N/m? Q’g.
—— . 5 e - ~
' Slip surface g"ﬁdwm' parameters:

Safety factor (f) of landslide was calculated as Fs=R/D.

' ‘ Schematic diagram of simplified landslide mass

Comparing the simulation values with the observed values of extensometer Ex-09 shows

a slight difference, however the overall trend is almost the same.

120 | Relation between Monitoring and Simulation with mmmmfl

E]Uﬂ

* * Simulation
— EX-09(Tunnel)

- — 1.05
Relation berween Fs and Water f.emi']

(Fs-curve)

b6 1.00
; 62 09s &
Z 60
58 ' —_W1-2 0%
56 F's is reduced by the drawdown of GWL-2. —a
54 085
o o LA /4
‘hfi{h-,‘sh, % ;n"/q*; e, N l"'q‘“bq'*, : f: f /: ’:' ,‘ f" f{.?b A Oh,gj .: ::9 “, f ::, ':V %

£ | Date

Simulation results using lumped mass system model
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I A

Concluding remarks:

## The most important initial stage is fundamental study to grasp actual
behavior of landslide, to know charactersitics of landslide and to clarify
mechanism of landslide.

# Only based on such fundamental study results, planning and design of
effective and useful mitigation measure can be feasible.

# On the basis of such idea, comprehensive monitoring systems were
installed in two representative target landslide areas.

# Abundant interesting and important data on characteristics and mechanism
of landslides have been provided by such monitoring system.

# It enables to dvelop some new model to explain landslide movement in
relation with triggering factors.

# In the final stage, practical method of hazard zonation and further land-use
guidelines were formulated and also early warning system were arranged
in the target areas for mitigation of landsldie disasters.

# Additional follow up researches and analyses are on going based on the
instruction and outputs of the joint research project.

' ‘ QJ L

SATREPS

EARNEHSEEE P70y 5L

B8 Largescale landslide on the opposite slope
of Grohovo landslide 3
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What is the mechanism of the latest rapid movement

~ after slow movement of the range of about Sm in 50 years ? J

Moriwaki (2001) showed the “Relationship between critical surface
displacement, critical strain and length of the landslide (source area).
The amount of critical strain for slipping down to landslide length

should be 0.6% to 2%.

For the case of the Kostanjeck

landslide:

Length : about 1300m

Critical surface displacement:
0.6~2% X1300m=7.8 ~26m

The previous total displacement of 5m

is close to the lower limit of the critical

surface displacement of 7.8m for

slipping-down.

For this reason, it is estimated that

current moving velocity is high.

—— ¥ = 0.0135 * x*(0.919) R= 0.925
—O— Displacement (m) | m

s S— —
gg 0.1 ........................................... i
y wr-—3 :n:f:_—‘_'_—_o'_;;qt‘—i—_ =t
é

0.001 A L
1 10 100 100

Length of source area (m), L

E-6 MEMEEICHT2EABHER, BN XIomN

Fig. 6 Relationship between critical surface displacemer
critical strain and length of source area

80




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

International Forum

“Japanese contributionto Landslide Disaster

Bhele Reduction”, Tokyo, 24 November 2016 v
SN Zeljko ARBANAS

Shjezana MIHALIC ARBANAS

University of Rijeka
Faculty of Civil
ngineering

RISK IDENTIFICATION
AND LAND-USE
PLANNING FOR
DISASTER MITIGATION
OF LANDSLIDES AND
FLOODS IN CROATIA

| Croatian Landslide Group

v !' IPL World Centre of Excellence

OUTLINE:

Introduction

Monitoring System at the Grohovo Landslide
Monitoring System at the Kostanjek Landslide
Soil Testing and Landslide Simulation
Conclusions
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INTRODUCTION

INTRODUCTION

= The Japanese — Croatian Bilateral Project ‘Risk Identification and
Land-Use Planning for Disaster Mitigation of Landslides and
Floods in Croatia’started in 2009, selected for the Smen eand 3
Technology Research Partnership f stainable Dev 80
program (SATREP) under the auspic€s of the Japan &
Technology Agency (JST) and the Japan Internahor; Cfe peration
Agency (JICA). ;s -
= The Project activities were conduted thraldgh 3 Wi
= Working group on landslides (W%’f
= Working group on floods (WG2)
= Working group on hazard maps andJapg

= The Project was completed in March 20 €8
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The Project activities of
Working Group on
Landslides (WG1)

= Study arez Grdhdvo
Landslide in Primorsko-

Kbstahjek Landélide in the City

GROHOVO
LANDSLIDE

MONITORING
SYSTEM
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The Grohovo Landslide
was last time
reactivatedin
December 1996, after
long time dormant
period and about
1.0x10° m® were moved
down the slope and
buried the Rjec€ina
riverbed forming a
landslide dam.
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In 1894 the Rjecina River Recovery Project has been designed by
the Ministry of Agriculture of the Hungarian Kingdom, and
restoration began in 1889. The designer, civil engineer Bela Pech,
mapped all the landslides on the 1894 topographic map.

geodeti 1 geotechnical monitoring.

. Geodetlc monitoring |
total station (25 prisms]
9 GPS rovers.

> geotechnical monitoring ir
vertical inclinometers (2) in combination with vertlcal
wire exstensometers (4), long and short-span
extensometers (13+3), pore pressure gauges (4),
pluviometer and weather station.

two locations inside the
central part of the landslide body.
1from Rjecina riverbed to
the limestone mega-blocks at the top of the slope.
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®
“o R

AN TS

" Monitoring equipment:

YELLOW- prisms
4 CIAN — extensometers line
v ;

GPS Upit  Total I o
GMX901 station Total st ".f' D L 0

C TM30 * ' Main GPS Unit GMX901
Leica Master PC Unit

=G
supply:
-solar panel
-windmill
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"~ Main GPS Unit GMX90

Master PC Unit
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~ Main GPS Unit GMX901 '
Master PC Unit 3

=
:'-,i Temster

i_ GPS1 - RoverDe-Th

i‘ GP52 - Rover05-1h

+ Roverl -1

Ao BEEE By ¥y

G54 - Roverdd-th
GP55 - Raverla-th
GFS6- Roverd3-Th
[ GPST - RoverDé-Th
GPSE- Roverd1-Th

GP5S - Raverd3-1h

@ Grohovo -GBS 24
; E-640,486 , N=BA2T60
§ OFS1-Rovedize
£ Deate/Tine
§ orserowosan 562012 142205  Gufow landside  Gehove-slsac  TMI Aoqstion compieted
562012 142205 Grohove Landside Grohove - sl sensors GFS6 - Rover0i3-1h Mot pcouistion § 6 2012 143000 -
s .

| Acquisition completed 562012, 142430
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COMMENT OF THE MONITORING
RESULTS
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GRO_B20, A-Axn

 is power supply

( asholds is bz exis.ting cognition of |
the Grohovo landslide behavior o as from collected
consequent comprehensive monitoring data.
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KOSTANJEK
LANDSLIDE

MONITORING

SYSTEM

largest landslideinthe
Republic of Croatia, located in

. =il

was excavation of marl at the
foot of slope.
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geodetic a geotechmcal momtormg
. Geodetlc momtormg

ing 15 GNSS rovers
quipment > geotechnical monltorlng es
vertlcal mcllnometer (1) in combination with vertlcal
wire exstensometers (4), long and short-span
extensometers (9), pore pressure gauges (3), 5 water
level gauges, 2 mini divers and pluviometer;

extensometers are install Iocatlonmsude the

central part of the Iandsllde body

 Seismi geophysmal monitoring) «
asured 7 accelerometers

15 double frequency
Trimble NetR9 TI-2
GNSS rovers with
Zephyr Geodetic 2
GNSS antenna
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Cumuliive precipitation (Zagreb-Grt)
Cumuttive rainfall (Kostanjek)

Daily preciptation (Zagreb-Grit)
Daily rainfal (Kostanjek)
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in earthquake

understanding of landslide behavior
conditions.
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| } | o i 9 ) - eari\ vVarnineg

e;(isting cognition of
the Kostanjek landslide behavior so as from collected
consequent comprehensive monitoring data.
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SOIL TESTING

110 120 130 140 150

Stress [kPa]

60000

Displacement [mm)

—Shear stress [kPa)

—— Pore water pressure [kPa)
Total normal stress [kia)

—— Etfoetive normal stress [k

o Sheear displacement [mm)]

i)

LANDSLIDE SIMULATION

* The LS-Rapid software
is the landslide
simulation model
developed by Professor
Sassa possible to
integrate the whole
process of stable state,
failure, post-failure
strength reduction,
motion and deposit of
sliding mass.
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LANDSLIDE SIMULATION

The topography of the Rje€ina River Valley was determined using
original DEM data. The limestone rock mass is situated at the top of
the slopes, while the siliciclastic rocks and flysch are situated on the
lower slopes and the bottom of the valley. Depth of the sliding mass
varies from 3 to 10 m over the flysch bedrock and from 0.0to 0.5 m

over the limestone rock mass.

1, the friction angle and cohesion are reduced from

the|rrpeak values to the normal motion t|me Values

L ]

LANDSLIDE SIMULATION

The ground water level rising in the
model was expressed by excess of
the pore pressure ratio until the
value of r,=0.60, which is
correspondent to the ground water
level equal to terrain surface.

The time period of ground water
level rising in the model was set up
as 60 seconds and one second in
the model was correspondent to
one day real time period.

The most important simulation
parameters are the steady state
shear resistance (t..), the lateral
pressure ratio (k) and the critical
shear displacements (DL, DU).

Soilparameters
Total unit weight ofthemass(x)

20 kN/m?

Benac etal., 2005

Steady state shearresisanceinthe
sourcearea | L)

65 kPa

Testdata
Oftricetal, 2012

Lateral Pressureratio (k=5,/5,)

Friction angie inside landslide mass

()

Estimation from the test
data

| Benacetat, 2005

Friction angle duringmotion [ g,

Testdata
Otric etal, 2012

Peak friction angle at sliding surface
()

Benacetal., 2005

Peak cohesion at slipsurface (c,)

Benac etal, 2005

Shear displacement at the start of
strengthreduction [OL)

Testdata
OZrric etal, 2012

Shear displacement at the end of
strengthreduction{DU)

Testdata
Oiwric etal, 2012

Pore pressure generation rate{8.)

Estimation

Cohesioninsdemas ¢}

Benac et al, 2005

Cohesion at sliding surface during
motion (¢

Benac etal., 2005

Excess pore pressure(r,)

Assumption
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LANDSLIDE SIMULATION
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CONCLUSIONS

THE MAIN RESULTS ACHIVED OF
THE WG ON LANDSLIDES

Establishment 2 Grohovo Landslide Monitoring
system as base for the Early Warning System

=stablishment of the Kostanjek Landslide Monitoring
system as base for the Early Warning System

Soil testing using new developed portable rlng shear
apparatus (ICL 1) te the

Landslide motion simulation using LS-Rapid software
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International Forum
“Japanese contribution to Landslide Disaster
Risk Reduction”, Tokyo, 24 November 2016
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JAPANESE - CROATIAN SATREPS
FY2008 PROJECT 2009-2014
‘HAZARD MAPS AND LAND-USE
GUIDELINES’ (WORKING GROUP 3)

SNJEZANA MIHALIC ARBANAS

UNIVERSITY OF ZAGREB, FACULTY OF MINING, GEOLOGY AND
PETROLEUMENGINEERING (UNIZG-RGNF)

CROATIAN LEADER OF WORKING GROUP 3
ZELJKO ARBANAS
UNIVERSITY OF RIJEKA, FACULTY OF CIVIL ENGINEERING (UNIRI-GF)

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION'
24 November2016, Tokyo, Japan

THE JAPANESE-CROATIAN
SATREPS FY2008 PROJECT:
GENERAL INFORMATION

PROJECT TITLE:

Risk Identification and Land Use
Planning for Disaster Mitigation of |
Landslides and Floods in Croatia

SPECIFIC OBJECTIVES:
2009-2014

PILOT AREAS:

The City of Zagreb
Primorsko-Goranska County
Splitsko-Dalmatinska County

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION®
24 November2016, Tokyo, Japan
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THE JAPANESE-CROATIAN
SATREPS FY2008 PROJECT:
WORKING GROUP 3

WG3 TITLE:
Hazard maps and land-use
guidelines

SPECIFIC OBJECTIVES:
* Identification and mapping of

landslides
» Landslide susceptibility and
hazard zonation
INTERNATIONAL FORUM
‘JAPANESECONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION®
24 November2016, Tokyo, Japan
THE JAPANESE-CROATIAN

SATREPS FY2008 PROJECT:
WORKING GROUP 3

1
Identify
WG3 TITLE:
Hazard maps and land-use
guidelines

SPECIFIC OBJECTIVES:

+ Identification and mapping of
landslides

* Landslide susceptibility and
hazard zonation

Risk

pping and p

INTERNATIONAL FORUM
‘IAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"
24 November2016, Tokyo, Japan
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THE JAPANESE-CROATIAN
SATREPS FY2008 PROJECT:
WORKING GROUP 3

1
Identify
WG3 TITLE: Risk
Hazard maps and land-use What can cause
guidelines damages?

=
SPECIFIC OBJECTIVES: Howotso:

* Identification and mapping of
landslides What can happen and how
» Landslide susceptibility and bed?

hazard zonation

Probability of damages?

Risk

: ;
pping and p

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION'

24 November2016, T

okyo, Japan

1

Identify
Risk

What can cause
damages?

How often?

What can happen and how
bed?

failure

Probability of damages? crack opening

damaged houses

displaced material
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APPLICATION OF
INNOVATIVE
TECHNOLOGIES
(2009-2014):

IDENTIFICATION AND MAPPING OF LANDSLIDES

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION®

24 November 2016, Tokyo, Japan

CITY OF ZAGREB:
PILOT AREA AND APPLIED
INNOVATIVE TECHNOLOGY o

Croatia City of Zagreb (640 km’)

r

Slope angle (°)

-
% 5 200
Uz_:,’,q % e < 100
90“":*(-, % " fﬁ& S Airborne Laser Scanning (ASL)
m/’h‘ Oy 7
b Elevation (m)
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CITY OF ZAGREB:
PILOT AREA AND APPLIED

INNOVATIVE TECHNOLOGY

| T—

g . Slopa angle ()
E- - V i
""““'Vu e ol DTM derived from ASL data
Elevaticn (m}

Landslides in the City of Zagreb activated in 2013 and 2014

‘IAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"
24 November2016, Tokyo, Japan
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CITY OF ZAGREB:
PILOT AREA AND LANDSLIDE
EVENTS IN 2013 AND 2014

Landslide inventory
preparation from reported
landslides (in cooperation
with EMO office and DUZS)
and field checking

IP.ITERNATIONAI. FORUM
| StIDE DISASTER:RISK R,EDUCIION
34 NBvember 2016, Fokyo. Japan|

Orthophoto map 1:5,000
(City of Zagreb)
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Bare-earth hilshade map
(DTM derived image from ASL data
scannedin 2013)

r . INTES DNAL FORUM
JAPANESE CONTRIBUTION _nid;!\ﬂmsune.mm K REDUCTION
< FRERNESErN 6, Tokyo, Japar

Bare-earth hilshade map
(DTM derived image from ASL data
scannedin 2013)

+

o INT-‘ER&éTIr'mm FORUM
‘IAPANESE CONTRIBUTION TO EANDSLIDE DISASTER Iq‘ali REDUCTION

RENBUSEER: 5, 1oLy o, Japar
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Orthophoto map 1:5,000
(City of Zagreb)
+
Landslide contour

ATIONAL FORUM
RISK REDUCTION’
2086, Tokyo, lapan

Orthophoto map 1:5,000
(City of Zagreb)

INTERNATIONAL FORUM
“JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"
24 November 2016, Tokyo, Japan
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Bare-earth hilshade map
(DTM derived image from ASL data
scanned in 2013)

A
. 71

. INFERMATIONAL FORUM
ON'TO LANDSLIDE DISASIERRISK REDUCTION’
" on NBy bs, Tokyo)sap

Bare-earth hilshade map
(DTM derived image from ASL data
scannedin 2013)

+
Landslide contour

eSS R Yy '_ﬂ

o

INTERNATIONAL FORUM
DE DISASTER RISK REDUCTION’

1 NG 16, T
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Orthophoto map 1:5,000
(City of Zagreb)
+
Landslide contour

INTERNATIONAL FORUM
‘JAPANESECONTRIBUTION TO LANDS DISASTE K REDUCTION’

24 Novem 6, Tokyo, Japan

LANDSLIDE INVENTORY MAP
FROM DECEMBER 2013

CITY OF ZAGREB:
LANDSLIDE MAP

« average landslide density
of approx.
37 landslides/km?

Croatia City of Zagreb (640 km')
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LANDSLIDE INVENTORY MAP

FROM DECEMBER 2013

CITY OF ZAGREB:
LANDSLIDE MAP

Agricultural areas | Residential buildings :
Urban fabric I Roads

| —

i Elevation m)

CITY OF ZAGREB:
LANDSLIDE MONITORING AND
HAZARD MAPPING

ANTERNATIONAL FORUM!
JAPANESELEJNTRIBU“ON TO LANDSLIDEDISASTER. RISK. REDUCTION”
- "o 24 Noventber®016, Tokyo, lapant
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CITY OF ZAGREB:
LANDSLIDE MONITORING AND
HAZARD MAPPING

B

CITY OF ZAGREB:
LANDSLIDE MONITORING AND
HAZARD MAPPING
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DISSEMINATION AND
VISIBILITY OF PROJECT
RESULTS / SUSTAINIBILITY

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION®
24 November 2016, Tokyo, Japan

THE JAPANESE-CROATIAN SATREPS
FY2008 PROJECT:

DISSEMINATION AND VISIBILITY OF
PROJECT RESULTS / SUSTAINIBILITY

h!
mtemational Consortium on Landg]; dis

THIS IS TO CERTIFY THAT

CROATIAN LANDSLIDE GROUP FROM FACULTY OF CIVIL ENGINEERING,

CROATIAN LANDSLIDE GROUP
Landslide, Science, Society

MORE INFORMATION

+ Croatian landslide scientists become member of the
International Consortium on Landslides
INTERNATIONAL FORUM

‘IAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"

24 November2016, Tokyo, Japan

115



S. M. Arbanas, Z. Arbanas - Japanese - Croatian satreps FY2008 project 2009-2014 ‘Hazard maps and land-use guidelines’

THE JAPANESE-CROATIAN SATREPS

FY2008 PROJECT:
DISSEMINATION AND VISIBILITY OF
PROJECT RESULTS / SUSTAINIBILITY

e }
E
i'r,-r‘,vm ‘Y‘?‘t‘—ﬁﬁ‘-‘:‘

SCIENTIFIC MEETING
1st Regional Symposium on Landslides in the Adriatic-Balkan Region

MORE INFORMATION

Organization of international conferences on landslides:

- 1st Regional Symposium on Landslides in Adriatic-Balkan Region, Zagreb, 2013
- 2nd Regional Symposium on Landslides in Adriatic-Balkan, Belgrade, 2015

- 4th World Landslide Forum, Ljubljana, 2017

- 3rd Regional Symposium on Landslides in Adriatic-Balkan, Ljubljana, 2015

CROATIAN LANDSLIDE PORTAL
WWW.KLIZISTA-HR.COM

s e - e

WHERE AND WHEN DO LANDSLIDES OCCUR?
Read in our news from around Croatia and world

MORE INFORMATION

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"

24 Movember2016, Tokyo,

apan
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COOPERATION WITH
LOCAL/REGIONAL AND
NATIONAL AUTHORITIES

INTERNATIONAL FORUM
‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION®
24 November 2016, Tokyo, Japan

THE JAPANESE-CROATIAN SATREPS
FY2008 PROJECT:

COOPERATION WITH
LOCAL/REGIONAL AND NATIONAL
AUTHORITIES

+ City of Zagreb (County)

= OEM - City Office of Emergency
Management

« City Office for The Strategic Planning
and Development Of The City

= City Office for Physical Planning,
Construction of the City, Utility
Services and Transport

* Primorsko-Goranska County
» City of Rijeka

« Municipality of Cavle, Primorsko-Goranska County

» DUZS (National Protection and Rescue Directorate) AL o

‘JAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"

24 November 2016, Tokyo, lapan
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THE JAPANESE-CROATIAN SATREPS

FY2008 PROJECT:
COOPERATION WITH

LOCAL/REGIONAL AND NATIONAL

AUTHORITIES

Sendai Framework
for Disaster Risk Reduction
2015 - 2030

to the World € on Disaster Risk Reduction

Sendal, Japan, 2015

ISDR-ICL SENDAI PARTNERSHIPS 2015-2025
FOR GLOBAL PROMOTION OF UNDERSTANDING AND REDUCING
LANDSLIDE DISASTER RISK

Toals for d. the Post-2015 Framework for Disaster Risk
FReduction and the Sustainable Develepmont Goals

At the 2= United Nations World Conforence on Disaster Reduction, which was held in
Kobe, Japan, on 18-22 Jpnuary 2005, the Internstional Consortium on Landslides (101}
co-organized n session which resulted in a global parinership and platform taking a
holistic approach to research and learning on ‘Integrated Earth system risk analvsis and

ble disaster nt', This partnership was forged through a “Letter of
Intent”, that was signed by UNESCO, UNISDR, WMO, FAO, UNU, 1CSU, and WFED. It
further led to the adoption and implementation of the 2006 Tokyo Action Plan, thus
creating a global partnership on Landslides, ie., the current Internationnl Programme
on Landslides (IPL) of ICL.

At the 3rd World Conference on Disaster Risk Reduction (IWCDRR}Y, which was convened
by the United Nations and hosted by Japan in Sendai from 14 to 18 March 2015, the 1CL
and its 1PL contributed further to the UN International Strategy for Disaster Reduction
(ISDR) and covrganized the Working Session “Underlying Risk Factors” together with
UNESCO, the Japanese Ministry of Land Infrastructure, Transport and Toursm
(MLIT) and other pertinent organizations.

At the Working Sesswon, the eauses that eveate nisk and their cumulative effects, as well
as the relevant achicvements of the Hyogo Framework for Action 2005-2015, were
woviewed. Steps to addross the principal drivers of valnerability and oxposure and to
support hazard and nsk nssessment were suggested. In addition, the participating

scientific and academic institutions and governmental and non governmental
i if Global Promotion of

organizaiions proposed that the 20152085 for
Undarstanding and Reducing Landalide Disaster Riak be cstablished. This sound global

National Protection and Rescue Directorate (DUSZ) signed ISDR-ICL Sendai

Partnership 2015-2025

THE JAPANESE-CROATIAN
SATREPS FY2008 PROJECT:

WORKING GROUP 3

WG3 TITLE:
Hazard maps and land-use
guidelines

SPECIFIC OBJECTIVES:

Disaster
Management

+ ldentification and mapping of

landslides
* Landslide susceptibility and
hazard zonation

INTERNATIONAL FORUM
‘IAPANESE CONTRIBUTION TO LANDSLIDE DISASTER RISK REDUCTION"

24 November2016, Tokyo, Japan

118




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

:-Thank;ou very much
for your attention!
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Science and Technology Research Partnership

for Sustainable Development Program

SATREPS Project for
“Research and Development for Reducing
Geo-Hazard Damage in Malaysia Caused by
Landslide and Flood”

2011 — 2016 (5 years)

A ,.-.’-fz-'i:hé,.‘
arrh To- ‘ . MULTIMEDIA W@ UNIVERSITY"
Research Team % U P Wm

('FRQS; Huraxzr <0 @

e ]

ﬁNIED B mﬂﬁﬁmﬁmﬁﬁ

Mational Research Institute for Earth Sci and Disaster Pra

Supported by "
@ jica’

Background

* Concern for economical damage by landslide
and flood in accordance with the climate
change as well as recent populationincrease

and urbanization
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<Project Purpose>
Proposal of a trial disaster risk management system
with an integrated data system landslide and flood

* Construction of the system for reducing geo-
hazard

* Human resources development with sufficient
skills and experiences

* Establishment of cooperation framework
centering governmental agencies

Implementation Framework

Group 5: Early warning system/dissemination

Planning of early warning system of flood/landslide
Providing risk communication tools

Cooperationwith GRAMS

i

ﬂ)up 4: Disaster information database Construction Bc datgbase
(data acquisition/integration) Integration of flood/landslide data
Cooperation with GRAMS

Group 2: Flood risk assessment
Statistical analysis in wide area

Wide-range simulation
High-resolution modelin selectedarea Numerical analysis in selected area
Propose of hazard map @;gjj.gg@_r-at-ios Propose of hazard map
< -
|

Ny

Group 1: Remote sensing / geographical information system

Feasibility studies on CP/SAR boarded on UAV

\ [ Estimation of hazardous area using spatial information

Collection of the natural/social environmental data ]
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Organizations concerned

Research team in Malaysia
- Universiti Sains Malaysia (USM)
- Multimedia University (MMU)
: Universiti Tenaga Nasional (UNITEN)

Research team in Japan
- The University of Tokyo (UT)
- Center for Environmental Remote Sensing, Chiba University (CEReS)
- National Institute of Earth Science and Disaster Prevention (NIED)
: International Centre for Water Hazard and Risk Management (ICHARM)
* Experts from Vision Tech Ine.(VTT), Kyoto University (Niigata
University), Ibaraki University, and Kyushu University

Ministries concerned in Malaysia
: Economic Planning Unit (EPU)
- Ministry of Higher Education (MOHE)
- Ministry of Science, Technology and Innovation (MOSTI)
- National Security Council (NSC)
: Public Work Department (PWD)
- Department of Irrigation and Drainage (DID)
- Malaysia Remote Sensing Agency (MRSA)
- Malaysia Meteorological Department (MMD)

=5
of Landslide Disaster Preven_t_io;n Syste_m.
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East-West Highway Cut Off after Landslides Occurred at
234 December, 2014 night.,

Landslides Happened on 23rd Dec., 2014 along b s \'\\_[
East-West Highway, Malaysia

1am

Guring Stong Kula Bola w
R § CEE 2
Map diea 82015 0oogle Terms Privacy Rapetaproblem Skmi_

Monitoring Sites and Landslides Occurred Sites

ey
UNIRII = . .
Monitoring Sites

4%% ?s .rff. ANU
%. * ¢
X
ledan . ; RIAU ISLANDS
o NYSIG e
.
.
ATH SUMATRA . .:.:s .;. Casualty
Sl*&'ﬂp;fre
o E ] > 100 casualties
e ® 11 - 100 casualties
RIAU :
Bukittinggi wn 1- 10 casualties
WEST SUMATRA . 0 casualty
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Real Time Slope Monitoring Site (70.52KM East-West Highway)

Monitoring Slope

Data logger, Rain gauge

10
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Cross section of Monitoring Site (geological situation)

Layer Eallurs type [Probability)

Colluvium surface falure [High) GMWE i1
B vispiaced mas Landside [Low) Inclinometer-1
Fem | Bedrock —— [rore)

3 % ro Concept of the Inclinometer Deployment
an P g LEEmE =
. C [Concept]
* -1%depth: 1 m above the bottom of surface layer (colluvium)

Lo -2 depth: 1 mbelow the bottom of surface laver (colluvium)
omiewwarz -3 depth: 1mabove the surface of bedrock

L [Installation]
- Inclinometer-1¢T™ depth=1.8 m)2™ depth=3.2 m, 3" depth=6.8 m
| - Inclinometer-2 1T gepm=Lem, 2™ depth=3.2 m
] —zm
4 L
Q\'a“g' in [
& ‘
o L
L’,a\\ﬂ —.1o0m
Concept of the Groundwater Well
Q\a(‘a § ; : [Concept]
Q&Q K The bedrock surface is covered by highly weathered with 1 to 2 m thickness.
QE-E The highly weathered zoneis an impermeable layer.

In case that target of the groun dwater monitoring is the displaced mass layer,
it is better to make the strainer section from 1 m above the bedrock surface o
avoid penetrating the strainer into the impermeable layer (highly weathered zone).

=

[installation]
GW Well-1: Strainer section=GL-6to -10 m, Water level sensor=GL-10.5m
GW Well-2: Strainer section=GL-5to -9 m, Water level sensor=GL-9.5 m

..._!. o
SEmss

Joint studies on landslide
mechanism
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Real-scale landslide flume test at NIED

(National Institute for Earth Science and Disaster Resilience)

Real-scale landslide flume test at NIED

(National Institute for Earth Science and Disaster Resilience)
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Exercise to conduct constant-volume
direct shear test in the campus

-

Cross section of Monitoring Site

(Arrangement of instruments)

=) )
o
2
b
& & Legend
/ Extensometer ? Rain gauge

Soil moisture
meter

Inplace - D Daa logger
Inclinometer

Rock Shed

U Piezometer
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Photos from The Site

Photo taken on 24/11/2015 Photo taken on 27/06/2016

Rainfall(890mm in 9days) and Slope Movement Data

(Y-Direction)
near NO5° 36.042”. E101° 35.546 from 19t To 27%Dec.. 2014)

mm 5 15 degree(°)

== Hourly Rainfall {mm)
== inclinometer Lower 1.8m(*)
—&— inclinometer Upper 5.8m (%)

e
E_—au
e
—
—
- ——
-

th hour from 19/12/2014 10:00:00 Al
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Moreover, in May 2016

The devices in the monitoringsite showed the movement of the slope after

heavy and continuousrainfall as below:

50
Site2 Hour rain{mm)
_40mm/h rainfallintensity
40 " triggered the instability of Movement of the surface
the slope of the slope be detected
!
30 f Movement of 3.8m
[ depth in slope be
[ detected |
20 |
| |
" .
0
16/4/2016  23/4/2016 1/5/2016 87572016 16/5/2016 24/5/2016 1/6/2016  8/6/2016
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Movement of the Surface of the Slope
detected by Extensometer

2016

_ The displacement readingis
" 1549.35mmat 20:45
18/05/2016

2000
Site2 Extensometer (Upper Part)(mm)

1000

0 The displacement reading
7 is188.86mmat12:45
: 18/05/2016

11/5/2016 14/5/2016 17/5/2016 20/5/2016 23/5/2016 26/5/2016 29/5/2016 1/6/201&6 47672016 T7/6/2016
00:00 00:00 00:00 00:00

00:00 00:00 00:00

00:00 00:00 00:00
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Early Warning System

By
1 collecting the real time monitoring data from
the sites

2 analyzing the rainfall intensity data

we establish the real time slope failure
prediction system for the monitoring sites as
next slide

Landslide Prediction

Site 2 Landslide Prediction Full Data
Start From 2014-12-20 00:00 till 2016-07-30 23:10

— 250
E
; — Collected Rainfall Data
E ~—— Waming Critical Line
= 200
= ===+ Cautious Critical Line
“ Now

150

100

Accumulated Rainfall crossed over Warning
_#]Critical Line -> The Slope in Danger
o X ’/\m,-\ \.—uff/\\.ff\ A
560

0 140 280 420 700

Accumulated Rainfall (mm)
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Real Time Landslide Prediction and
Early Warning System

Real Time Landslide Prediction on
Monitoring Sites

. de Pred OF;

Enlarge Interface refer
to Next Slide

Enlarge Interface
refer to Slide after
Next
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Real Time Landslide Prediction on
|NORMAL :2015-12-29 17:00 |

Reference: Landslide Prediction Using Numerical Analysis

ji’c}’_ CaspianJournal of Applied Sciences Research, 2(AICCE'12 & m

GIZ' 12), 2013, pp. 336-342 Koay et al.

W;rning :2015-09-12 20:00
Normal :2015-08-15 10:00

Warning :2015-08-13 20:00
Normal :2015-07-21 16:00
Warning :2015-07-20 16:00
+——— |Normal :2015-05-15 14:00
Warning :2015-05-14 14:00

Normal :2015-01-09 13:00
Warning :2015-01-08 13:00

| {warning :2014-12-22 02:00 [
orma-204+4=t2= ;

Early Warning Information
Dissemination

s . m -
MONITORING SITES WARNING

Short Mail(Mobile Phone) Received from Alert System
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Site1l rain alarm level 2
admin.isensor@cs.usm.my [admin.isensor@cs.usm.my]

Sent: Monday, June 08, 2015 10:00 PM
To: spkoay@cs.usm.my

Sitel level 2 rain alarm occured.
time:2015-06-08 21:45

Hourly Rainfall:42.0

*2 Hours Total Rainfall:42.5
*Previous Hour Rain Present Hour Rain

This message has been scanned for viruses and
dangerous content by MailScanner, and is
believed to be clean.

Alert message (Email) sent by slope monitoring server
after rainfall data exceeding threshold level

Landslide Prediction
(Analysis Purpose)

# Dl
Input File Name (Format; .xks) : [ Srowsa
Sheet Name In The File : snestt
Nomnal
Last Accumeisnd Ruiefal] \*

‘alna(l 2t Danp) =
Ll Pentos Dty

B 1o SHSTA 01 6 00 48 ZHEGT 160 Foaem TR
- 14 01 62 00 4 90 -] - e
Normes 2522096 110000

sccemiv et . erurdamt Fartal = Dowrad 3 TR

ttp://e-participatory.cs.usm.my/LandslideIn putVe@
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Collected Rainfall Intensity Data in Km 18 of Jalan

Tebedu, Sarawak
(Landslides Occurred at 9:23a.m., 27t Feb, 2016)

[ 1= I : Sarnwak 160228 s [Compatibality Mode] - Excel THE - 5 X
m MOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW Signin
o X, Cut . o - A
' Calibei 1 < A A = & ¥ Wrap Test Genenal o E At f"‘\' ﬁ
3 Copy * #] Fill
Paste B I u- - . . == EM e - « 9% 0 g 5
T O Format Phinter L | Merge & Center $ & i . )

D10 - I v
A B C 1] E F G H 1 J K L M N o] P a L]

1 Sarawak 20160228 Hour rain{mm)

2 128/02/2016 01:00:00 1

3 |26/02/2016 02:00:00 16

4 |28/02/2016 03:00:00 )

5 |28/02/2016 04:00:00 5

6 26/02/2016 05:00:00 L}

7 28/02/2016 05:00:00 11

8 |28/02/2016 07:00:00 12

9 28/02/2016 08:00:00 25 0 rI I la
10| 28/02/2016 09:00:00 58 1
11 | 28/02/2016 10:00:00 49

12 |28/02/2016 11:00:00 7

13 26/02/2016 12:00:00 ]

14 |28/02/2016 13:00:00 0

15 |28/02/2016 14:00:00 0

16 1 28/02/2016 15:00:00 0

17 {28/02/ 2016 16:00:00 0

13 |28/02/2016 17:00:00 )

19 128/02/2016 18:00:00 0

20 |28/02/2016 19700:00 o

21 25/02/ 2016 20:00:00 0

22 28/02/2016 21:00:00 0

23 |28/02/2016 22:00:00 o

Sheetl

B O OB -———+ o

Information Dissemination
by IT Technology

Early warning system is NOT enough for lessen casualty.

Public awareness(preparedness) on natural hazard is
very important for disaster prevention.

So, the below information should be disseminated:
a) Hazard map

b) Information on landslides historical occurrence
venue

c¢) Evacuation map for preparedness escaping to
shelter if the slope failure occurs
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Hazard Map

o Hazard Map With Landslide Historical Sites @ |]-. sagsn
jich-‘ U ||
D Oocured Tirme Oocured Total Cananes Agency
Laamuoe Longiusk Locaton [=Hees Lo =

- .
103 BI6E. 108406

- Highly hazardous

Hazardous
R ioderately bazardous
W Landstces OccuredSites [ | Not hazardous

@/a-pa rticipatory.cs.usm.my/historicalmap/Mem berPages/histori@

Landslides Historical Data

UNIVERSITI
SAINS

ji’c?ii Hazard Map Management System % 15T

andsli i ¥ i Site 1(44.84M East-West Highway) Site 2 (70.524M East:West Highwa:
Landslides in East-West nghway Hourty Raintall at 06:01 - 07:00 =0 Hourty Raintall at D51 - 07.50 = 0
. Hourty Raintall at 0701 - 0800 =0 Hourly Raintall at 0751 - 0850 =0
Dale Occured Ve Cezred Hourty Raintall at 0801 - 0900 = 0 Hourty Raintal al 08:51 - 0950 = 0
Total Casualtes Agercy 5Hours Rantal at 06:01-09:00 = 0 3Hours Rainfall 3t 06/51-09:50 = 0
Lorglue [ ot Devices
A |
" Click of one of
2 o
the points
n
g Deid
. Sandakan t
i
Y
i ﬁr\tyl_-} {;v T
Megeq Malaysia i { :
» s e
wala Lumpur :
: sta Malaysia
(&
T e \/_,J
Pl b Singapoee D i Ha
Casualty
P I|:1r|.|-
Bukittingg 3 ki samaninda (@)
Bolikpagan @ 11-1 -
Py Sderut da '.D.I o . |

§ = ¥

ttp://e-participatory.cs.usm.my/hazardmap/map/Show.aspx?country=Highwa
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The details(photo) of landslides occurrence will be

—
S... UNIVERSITY
jica’ Hazard Map Management System s
P & | H ite 1 West Hi ite 2 1 i
Landslides in East-West nghway Hourty Rlantll at 0301 - 10.00=0 Hourly Ranill 3t 0211 - 1010 =0
y B Hourty Raindall at 10:01 - 11:00=0 0=0
Date Ocoured :23Dec-2014 Tene Ocoured Hourty Rantall at 11:01 - 1200= 0 10=0
Totdl Casualtes -0 Agency R 3Hours Ranfall at 09:01-12.00= 0 10=0
Lahuge: 596 47N Longituce: 10199 27°E ]
[~Setect Locaton— |
ot
Map e
East-West Highway, Jeli, Kelantan g
Date : 73-Dec-2014 , Casualties : 0 e
Coordinate : 5°36' 47" N, 101"3% 27" E o
Comments : null ' 2
Casualty
\ / ® 100
S @ -1
A e eran Tiergie. g e zas

ttp://e-participatory.cs.usm.my/hazardmap/map/Show.aspx?country=Highway

Information on Evacuation Center

@hanrﬁ.s.usm.my/map{ map/eMapEmhed.jsp?:id=1&gid=o&®
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Real Time Monitoring and Information Dissemination System
(as our study)

Site 1 Data logger for sending data from
the devices to server(i-Sensor) in USM

S Send data every p—
5 minutes a -
[ o |
i- Sensor Server
(USM)

Site 2 Dat logger for sending data from
the devices to server(i-Sensor) in USM

Early Warning System and Data Dissemination System
Control and Command Center

ﬁ copy data Intranet D Send Message
N —= Email & SMS

i-Sensor Server  e-participatory Server (USM) Pred|ct|on
Workstation (USM)

Early
=\Varning

Warning Light
\D 9 g System

Buzzer

Website
(Public user)

Pred ction
Workstation
(Command Control

Station (JKR))

L]

Website Website Website Website
(Public user)  (Public user) (Publicuser) (Public user)
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In Future(proposal)

Control and Command Center

- CLydaE M-}D Send Message:
Email & SMS
L= ¥]

Prediction
Workstation (USM)

i-Sensor Server  e-participatory Server (USM)

Early
' -\Varning
Warning Light
. \D +9 ght | System
[ o ] = Buzzer

Prediction
Workstation
{(Command Control
Station (JKR))

Website Website Website

(Public user)  (Public user) (Public user)

Monitoring Data
Server
(collected data by
other agencies
and other
countries in

3. Public Awareness Education

The smart public will not be panic to confront the
natural hazard with well preparedness.

In Malaysia, one of the developing countries, as there
are only a few community center facilities, it is hard to
organize public disaster awareness talk to public
(adults).

The education attainment rate for adults who are
25years and above is not high(year 2009), in Malaysia
and other South East Asia countries, except Singapore.

(* Source: ASEAN State of Education Report 2013)
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Education attainment of the population aged 25
years and above (%) in South East Asia Countries
(ASEAN)

Education Attainment of the Population aged 25 years and older (%) in South East Asia Countries(ASEAN)

2009

Country Name Primary Lower Secondary Upper Secondary Tertiary Education

Brunei 98 75(secondary) 75(secondary) 11
Cambodia 20.1 5.2 4.2 -
Indonesia 30.58 14.45 20.34 7.5]
Laos 68.4 75 2| 3
Malaysia 23.7 17.5 31.2 18.3
Myanmar 83.94 39.57(secondary) 39.57|secondary) -
Philippines 89.4 59.9(secondary) 59.9{secondary) 28.1)
Singapore 96.8 95.2 74.6 63.6
Thailand 89.7 72.7(secondary) 72.7(secondary) 45.8
Vietnam 98.5 84.96(secondary) 24.96(secondary) 51.73

* Source: ASEAN State of Education Report 2013

*- means not available
**secondary means the survey does not separate lower or upper secondary

Public Awareness Education in Schools

Moreover, most of the adults are busy in their
works daily.

These are the reasons why

we choose to educate school students, in
schools, to bring publicawareness to family by
bottom-up, information dissemination among
family members.
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Natural Hazard Education

Conducted natural hazard education in
primary schools

1) 7. April, 2015 in Sekolah Kebangsaan RPS Banun, Address: 48km, East-west
Highway from Gerik.
Most of the students are aborigines Jahai, Negrito tribe (rural area).

2) 12th. October, 2015 in Sekolah Jenis Kebangsaan Perempuan China,

Address: 2-D, Jalan Gottlieb, Penang
Most of the students are Malaysian Chinese (urban area).

3) 2", November, 2015 in Sekolah Kebangsaan Minden Height
Address: Minden Heights, 11700 Gelugor, Pulau Pinang
Most of the students are Malay (urban area)

Photos of Natural Hazard
Educationin Primary Schools
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In Public Awareness Education

* 1. Conducting questionnaire(before and after
education) to understand how details the
students know about landslides

* 2. Educating School Children and indirectly to
the Community(adults) by showing video and
explaining the mechanism of slope failure

* 3. Providing Hazard Map Information

Hands-on education on weather station
|

Hands-on education will give
:> students better picture on the

weather, and attract their

attention on natural hazard
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Handover ceremony in March 2016 at Ministry
of Higher Education, Kuala Lumpur

HAND-OVER € EREMONY
OF THE INALGLR AL
SATREPS RESEARCH 0L TPL 1

4. Conclusion

1) IT Technology plays very important roles in
a) Analyzing slope condition and prediction the slope failure

b) Information dissemination(such as slope condition,
hazard map, evacuation map and landslides historical map)
to the public

2) Public Awareness:

a) Natural hazard education should be conducted in schools,
especially in the areas near to lakeside, riverside and hilly
area

b) In developing countries, educating school children can
bring public awareness to family while doing
communication among family members
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THANK YOU for Your Attention
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JSTNICA SATREPS  Study on
Glacial Lake Outburst Floods

in the Bhutan Himalayas
7= 5I2H1TEKANRE
FKICET S8R
2009~2011

Leader: K. Nishimura (Nagoya University)

(C/P in Bhutan: Department of Geology and Mines
Royal Gov. of Bhutan)

Presenter: D. Higaki (Hirosaki University)

Yamada (1998)

Background

e Glacial lake outburst floods (GLOFs) as
natural hazards in the Himalayan countries

Photos courtesy of Dr. Yamada & WECS, Nepal




D. Higaki - Study on Glacial Lake Outburst Floods in the Bhutan Himalayas

The Dig Tsho GLOF in 1985 triggered by the fall of i
mass (photo by Umemura, J. in 2003)

CASE - BHOTE/DUDH KOSI -

Landslides triggered by the stream erosion of GLOF in 1985
(Khumbu, Nepal, WECS, 1987)

Erosion and sedimentation are the GLOF associated
hazards.
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Short term problems

GLOF
$

Erosion/sedimentationg——

Landslide
¥
Natural dam

houses and '\ . Outburst fIOOd

cultivated field

3 \
river terrac @,

Devastation along the river
Long term problems
——tgator— * Recurrence of landslides
* Heavy sediment load
to downstream
“watershed —based landslide and sediment management”

Outline of Project

e Re-evaluation of Himalayan glacial lakes

Evaluation of the past GLOF experienced lakes

Glacial lake inventory using high-res. ALOS data
Expansion mechanisms of Himalayan glacial lakes
Detailed analysis on potentially dangerous glacial lakes

In-situ surveys in the e s
Mangde-Chhu river basin '

Breach and flood
simulations

Hazard mapping

Social surveys

Proposal for early
warning system

Glacial Lake Expansion Analyses
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| GLOF Potential Analyses | gCL’tSF cial lake outburst oo
) Evaluation of past GLOFed GL cL: Iégsltzllskea e outburst floo
Validation of criteria -9

MC: Mangde Chu basin
b} v Ot 0RO OBS: observation
ge-evaluaticgwl_ of @ Deltaitleg zvaluation fgl_ (T Process G
angerous GLs | ~ ——# selected dangerous .
in the Himalayas (ALOSISPOT) © Satellite G
(ASTER-DEM) B Tigger assessment 3 Assessment G

a0 ®| (ALOS) @ Bhutan CP
i I Hazard Analyses |7

Selecting targeted @ v
GLs in Mangde Chu | Re-analysis of GLOF ‘

- @ @
In-situ OBS DB

r Flood simulations Social research

OBS on GL and moraine

Outburst and flood (&3]
analyses for targeted GL

Hazard maps

L :l Hazard Mitigation |~
@ - :
Glacier-GL interaction €} v
‘ Propaosal of Early warning system ‘

D@D @ @
Inventory of GL expansion _| Climatological
(multi-satellite sensaors) "| analysis of Inventory

—| Glacial Lake Expansion Analyses I—

Structure of Project

e Process Group
e Expansion mechanisms and In-situ surveys
e Nagoya University and 7 institutions
e Satellite Group
e Glacial lake inventory
e JAXA and 4 institutions
e Assessment Group
e Flood simulations and hazard mapping
e Earth System Science Co Ltd and 5 institutions

e Counterparts in Bhutan
e 9 researchers from Department of Geology and Mines
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Ukita et al. (2011AG)

New Inventory

e Based on ALOS mosaic images with high-res
digital terrain model

Narama et al. (in prep)

Expansion History

e Wider regions around the Bhutan Himalaya
e Climatic analysis is possible

——123 7 |
—-—124 Kuri Chu
—tr—3
15 51
- 52
- = 0.0288x- 56.189
<1
"
g
[, ]
y=0.0104% - 20,14
05
0 = "y ¥ 1
1970 1980 1990 2000 2010
year
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Sakai and Fujita (2010JG)

Formation Conditions

e Himalayan glacier with glacial lake has

e gentle slope termini
e large lowering since the LIA

s s . 150 -
e Prioritization _ ; o
E - ! .
e Which ones we have K8 | 2 DURIoED
to keep watch? 38 8
PR e e
o @ FaN :
20 ! :
28 : ”
£ g A o
@ 80 f=-:= ¢ - ?..A.u.'. _____ o cpeaveevalippenee
5 : : : .
0 2 4 6 8 10
Inclination of glacier surface (degree) I

Koike & Takenaka (2012GER)

Breach Simulation

e Moraine property based on in-situ samples

e Also important is angle of damming moraine
e More gentle moraine, more robust against inflow
e Consistent with re-evaluation criteria

3,500
N ”_U ||I || i ! =7 Breach Channel Expantion {b)
i '\ 3,000
W | == ﬁ by Slope Stability
S I/ Equation . _ Inflow = B0 m/s
: —_ RE0 Inflow = 70 m¥s
Inflow E Inflow = 60 m?/s
e 1 = 2,000 y

Breach Channel Erosion 2o £
by Sediment Transport " = T, 1" water Depth T 1,500

Equation b = in Breach Charnel 8
' 1,000

\
+ZD i Zu . 500
e— 1 1
0
0 1 2 3 4 5 6 7 8 9 0 11 12

Time (hr)
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Koike & Takenaka (2012GER)

Flood Simulation

e GLOF vs. cyclone floods
e Flood discharge

GLOF >iCyolone | GLOF < Cycibne

72,937 s |

[
(L]
=1
(=3

T2243mifs |

e Peak propagation

harge (m?/s)

Disc

—— GLOF Peak Dischage
—— Cyclone Aila
. 100-¥r D!scharge )

500 +

Polver Plant

0 — - - - . L _ E {
0 10 20 30 40 S50 60 70 80 90 100 110 120 130 140 150
Distance from Lake Metatshota (km)

Discharge (m'fs) Elevation (m)

3.000 4 | 3000 —m8 — — — — - -~ §.000
—Metatshota ! | £ = Peak Discharge X
i 6 M E Flood Disch

2,500 —Bjizam ek z o 8::e F!:\: o

2,500 + i) = 5,000

PowerPlant 2 Riverbad Elevation
@ &

Discharge (m

2,000 | L Thirglibi——| | .
% Thlngtlbl 2,000 + e + 4,000
1,500 4 |
1,500 - o i i e + 3,000
1,000 4 .
1,000 < N + 2,000
500 ! — . = i

I \K 500 - Mangde Chhu | r 1,000
o 1 1| el

012345678 91011121314151617 181920 ’ (;‘77-*07_;;);7;0-774.0 50 60 70 80 éﬂ 50 1“10 1&0 130 1-;0 1500
. . 1 1
Time after Breaching (Hour) Distance from Lake Metatshota (km)

—

Koike & Takenaka (2012GER)
Takenaka et al. (2012GER)

Hazard Mapping

e Detailed 3D simulation around targets requiring
protection

e Also important are social surveys
Lo -,
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Ml & _

Gentle slopes with houses and paddy fields (Kungarapten, Bhutan)

Higaki & Sato (2012GER)

Landslide Inventory

1: Rock creep.2: Landslide 3: Scarp 4. Terrace
e Potential hazards induced prs -

by GLOFs or floods

Primary
g \ School

Bjizam Bridge
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Early Warning System

e Rapid increase of water level as a GLOF feature

e Compared with a cyclone flood
e Proposed EWS by Department of Energy

—GLOF from Luggye in 1994
—~Cydone Alfa in 2009

i £ 2.55 m in 30 mi
E7 “ // > ™~
Control Station (Trongea, Jakhar) = r4\ -~ .
i g6 A /’ A
| {1\ ~
L] Plasma Displey E 5 1 .
i | .
g1 [ 1LX
A g | \
4 83 |-
(Basing) & 2 gt
. 25hr
1 Data Acquirsron 1
i Sarver (MSS) 6 he
\ 0
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Azcans i Time
-_—,;—__C Communication ———
System - L ! 12
1 stimate rom Metal ota
\ 5 1@ E d GLOF from Metatsh
—Cyclone Aila in 2009
0 3.55 m in 30 min
Totrom the avighbaring I E © ™SS i
ounties | basing o8 LA
:% | / : /’ \\./ = —
37 1%
4 & Vs
Dt 2 g s
- 3 s i
= I lvestgations and I S S —
|t bl Deciaion Process 4 1 3hr
Lo 2
Dok HQ
e | l 4 (Tovimphu) 2 8.5 hr
i &00 00 8:00 0:00 800 12:00
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Tshering et al. (in prep)
Tsutaki et al. (in prep)

Related Products = TR
e Changes in glaciers i

e First volumetric survey in Bhutan

e Interactions between
glacier and glacial lake

Difference
20042011 (m) §
» <35 !

® .35--30
-30 --25
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-20--15
-15--10
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5. Research on Landslide Hazard Map in Honduras

Report on Hazard Map Training

Kiyoharu Hirota

International Consortium on Landslides WEREHEDEA

I"-C.L BRI E S SIS

International Consortinm on Landslides

TKP Tokyo Otemachi Conference Center in the KDD building in Tokyo. 24 Nov. 2016

International Forum “Japanese contribution to Landslide Disaster Risk Reduction”

Contents

' I

1. Introduction

2. Previous studies of JICA* project

3. Landslide Hazard Mapping

\ — under Capacity Development /

*. Japan International Cooperation Agency
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1. Introduction

@s presentation shows a part of the JICA proj(b
“Assistance for Strengthening and Capacity
Building of professional Techniques for the Control
and Mitigation of Landslides in the Tegucigalpa
Metroplolitan Area” with continuous projects.

Under this project, I (we) show how to make the
hazard map with counterparts in two areas £/
Edén and Nueva Santa Rosa of Tegucigalpa.

o /

2. Previous studies of JICA project

2000-2002 : The study on flood control and
landslide prevension in Tegucigalpa metropolitan
area of the republic of Honduras (JICA).

6011-2013 : Project on landslide prevention in \
Tegucigalpa metropolita area (ODA)

2011-2013 : Hazard geology focusing on the
landslides in Tegucigalpa (JICA-JSPS)

2011-2013 : Technical support for landslide studies
@t Honduran universities (JICA-SV) .
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Hurricane Mitch 1998

(from october 22 to november 5, 1998)

o Berrlnche 1998 3012

S S

1.Canaan, 2 Reparto, 3.Bambi, 4.Bosque, 5.Buena Vista, 6.Berrinche, 7.Campo Cielo,
8.San Martin, 9.Flor 1, 10.Zapote Centro, 11.Zapote Norte, 12.Villa Union, 13.Brasilia,
14.Centroamérica, 15.Nueva Esperanza, 16.Las Torres Este, 17.Las Torres Oeste

(The Google Earthimage is used as the base map)
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Countermeasures against Landslides

Drainage with
gabions

SN

Drainage well Drainage well

Berrinche Reparto
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El Picacho

El Picacho
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Landslide distributionmap

) of landslides

Landslides on topographic map

T 184
e e

Landslide
e example
= :
T . -
] boty® | D

& (added to Grupo de Mapeo de Deslizamientos de Tierra de Tegucigalpa. (2014))

= Previous studies ‘

s — || Presentstudy y.,.:4 map
Landslides on colour indexed plan

;({.‘: =e

of landslides

ECLOGT OF TEGUCELALRA ORI

active

Nueva Santa Rosa
(by groups of UNAH ond AMDC in the JICA project)

\_ Landslides on geologic map Y, El Eén

3. Landslide Hazard Mapping

2015-2016 * Assistance for Strengthening and Capacity Building of
Professional Techniques for the Control and Mitigation of Landslide in
Tegucigalpa Metropolitan Area (JICA).

Stuffs R
JICA Experts: Drs. H. Yamagishi, H. Yagi, G. Sato, and

K. Hirota
Companies: Kokusai Kogyou Co., Ltd., OYO
International Corporation

A
4 Counterparts \
- Alcaldia Municipal del Distrito Central (Municipal
Office of the Central District)

- Universidad Nacional Autonoma de Honduras
(National Autonomous University of Honduras) Y,

%
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3.1 Educational program

Educational three activities as followings;

4 ™\
1. The lecture to learn geology and geomorphology.
2. The practice to read aerial photography and map.
3. Fieldwork to confirm landslides after practice.

Fieldwork D

Lecture and Practice

Educational process of the project seminar (JICA)

e e e

One set

repeated
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3.2 Sites Selection for activity

Two examples of landslide destribution map

Flow diagram indicates the educational process to make the hazard map.

Process To read

Aerial photos

Susceptibility
Map

Indoor work

To make

Preparation
. Inventory g
indoor

susceptibility

Vulnerability
Field work Asses‘s’ment

Fis B haed o
Hazard Ma )

Valuing elements

Risk
Assessment

Landslide
distribution
map

Risk Map

Geologic map

Investigation :I

Experiments J

Countermeasures

Analyzing
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To

Example

make landslide Invento

{

(Currently, this structure has
been changed.)

Extrumtirs b brertario de Deslisamisnto

i o Evn ]
Towmies

Corirs dn D BRI

£ nocosare ol Mavusal s b rgrems  goatin
e e

Sites Map

i T e -
o B

Map

Table Structure of Landslide Inventory

—

s = = ] =

=l
=]
=]

A

R

BORRADO

Arma do Topueioakn
. . J_/ .
Maps GIS Administration Niiers da dazzeisits [ Coratirtisicn Topbersota
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Map Assessment ngﬁl
Barrio:
Elevacion:
Geologic +Wulnerability GPS coordinacion
il Map Assessment e
Longitud: m
Ancho: m
| Valley, stream, and Superficie:  m2
gully Geologia
Important Public Tipo da_Deslizemiento Condicién Socisl
Places Land use
All maps | Susceptibilidad y
Hazard map +Hazard
Assessment
Risk Assessment
To evaluate each landslide block
- T
I LT Lugsr (Burio, GFS | Temafio Gontitud, Teo st BusceplResd y Ragistro oo Editiolo Piibico o
Table Dostcumiente | cosrdnacén) | sncho swperscie) (MBI by | Dootre | infwstons | o s
e },;Y

Caracteristica T

Ndmero de deslizamisnto

Humaraion da Br i

Lu

N Barria:

Elavacion:

GPS coordinacisn:

s Registro de Desastra

_Ansge de deshzomisnto

Tigo de Deshzamie

Condicidn Social

Informacién de CODEL

‘1 example: number 2 landslide block

Tipos de los desglizamientos de tierra (corregido de Varnes, 1978)

T
I
TVPE OF MOVEMENT | s

|

L e —
| Prosminamly cosne | Previninanty fine:
FALLS EL" | Rk fall [P Earth fall

L s E i
| B | e Do gyl [e—
| ROTATIONAL 8 |

Mok slids Bcbets alide Fanth slide

e |
o | Bock spread Dachuis sgweant

" T Rk | o

ibep rveey ol criph

D L L e p—

eI -
Categoria Elemento Tantos o a'l'n:‘m"?.df_ "Tf{a
Inclinacion 20
Ciradas de fragmentaciin 15
Microtopografia. |Grietas 10,
Fisuras 5|
Q|
20|
15
Perfil de la | 7
P
3
Pendiente concava 0
Capa de roca solida
Condiciones  |encima y abajo 20
Geologicas 15
(]
Manantial en el pie 20
Condicibnde  |Filtracion de agua en la
agua parte del pie 15
Escorrentia do invierno 10
Condicitn dol [ Lroanizaci 2
Senshn Vegetacion o bosgue 5|
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Analvytic Hierarchy Process: AHP

Lately, we do the inventory of the landslide with the system
to have criterion weight.

Numeral is & waight for each criteria.
Schematic illustration of weighting system
for landslides locating on hilly slope

Por Dr. Yagi

Level Il Level lll
& dea:t? S i il Categoria El numero de deslizamienfo de tierra
S | Sharp & cleamness g — Buntosi 1L 2| S 4 oS- oo
z of - Inclinacién = 20
< filcrotopaarann B \ . ) Gradas de fragmentacion 15
=z L pograpny \ e lv\,,\ \oen Microtopografia |Grietas 10|
g o = Fisuras b
S ; Multiple: 12 «» partly: 5 =« Non: 1 no 0
5 Fragmentation of - Falla de pendiente 20
=4 primary block into ! > ! Punto de quiebre 15
w sub-blocks - Perfil de la Pendiente convexa T
Pendiente Pendiente con inclinacion|
5 ; 13 -9 =3~ 1+ -0 lineal 3
zx Topographic feature of omwws  Mewusn wmkis Sl e Pendiente concava 0
5 &|landslide mass ortoe | " e e e P - Capa de roca solida
% 8| part profile / el ool o Condiciones |encima y abajo 20
=] ’ - - Geologicas  |Pend oluvial _ 15
5 c - 0 Roca Solida 0
5 2| Geological & geo- Manantial en el pie 20
g E morphological setting Condicién de | Filtracién de agua enla
4 agua |parte del pie 15
= I TR S E'scom?ntii de invierno 10
2 | Water collectabilty | s "Geceaire Condicion del [Vrbanizacén densa &
§ from upper slope of Lareng Vegetacién o hosque b
B landslide crown Puntaje Total
2
B Land cover. Twenty points for each Category at most, even
2 | Sl ngeand if the total score number of the elements passes
2 abitation on
2|  landslide mass more than twenty.

And a hundred points totally at most.

Geologic map of two sites in the project
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Discussion and putting together our thoughts with GIS
after field investigation for landslide

Acquire Imagery Digitize existing
————

map information

geology 7
Fieldwork i i
Susceptibility Map
Interpret imagery Analysis
to obtain landslide e I e Crasselbibniiulion
distribution map

Assess degree of association
with landslides

o
2

Reclassify maps
as landslide susceptibility

Combine susceptibility maps

— simple addition

Documents, Newspaper (disaster), g

Field data, etc.
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3.3 results
biggining fulfillment

Susceptibility map mm) Hazard map

El Edén Nueva Santa Rosa

g

o

i b
m it

e

Hazard maps (el Edény Nueva Santa Roéél)

B active

B 1atent
[ | no active Bvtow examples of UNAH and AMDC

Land
movement

3.4 conclusion

\
1. Results of the previous project for landslide education

are sustained, because it has been concentrated to work at
the same time during 2011 to 2013.

X
2. There were several people in the counterparts who use

GIS skillfully.

3. Educational methods that circulate lectures, exercises
and fieldworks are basic, but it was possible to go to the
site finely in a short time, and to be able to discuss with
the result of investigation worked well.
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Landslide Mapping Education Programs in
Latin America—CEPEIGE (ECUADOR) and
UNESCO ENHANS PROJECT(PERU)

Hiromitsu Yamagishi (Shin Engineering
Consultant ,Japan, UNESCO EXPERT)

Rigoberto Moncada Lopez (UNITEC, Honduras,
UNESCO EXPERT)

ICL SATREPS
Tokyo KTP Conference

e ommazn  onter @ |unitec
\ T e 2016 Nov 24, Tokyo LY

CEPEIGE(ECUADOR)

E-LEARNING PROGRAM
(LANDSLIDE COURSE;
MODULE_|V)

(GIS USING LANDSLIDE
MAPPING PROGRAM) IN 2014
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E-learning of Geographical Institute of Ecuador (CEPEIGE)

m CURSOS 2014
_-m“ . mamwmuwuwww
v amm%;mmmmmmﬂmm“mmmmm ;s ; = =
e WM&F‘& o P, L, o8 B PSIORT Simultaneous discussion with tutor and
e o cmcmetson pratre i v . @Pplicants using Hangouts
ANNVTIE L a0 zmwmﬂm“ . U] -~

Topics of Modu!e v: Landshde Mapping and
GIS

* Definition, types and causes of Landslide
*Inventory and mapping of Landslide using
topographicmaps, airphotographs and satellite
images

*How to deal with landslides using GIS

*How to make Landslide hazard maps using GIS

CEPEIGE opened the international landslide training course by e-learning. In this Module IV
(landslide mapping and GIS) a total of 18 applicants from Ecuador, Columbia, Chile, Argentina
and Mexico participated. most of them are professionals from institutes and
universities.A total of14 applicants passed the first stage. And then 2 applicants
developed the second stage as final researchreport.

Contents of the second session of Module IV (first stage)
Definition of landslide, types and basic knowledge for inventory

Cémo identificar deslizamientos mediante la

Para poder encontrar deslizamientos de tierra, es necesario |nterpretac:on de fotograflas aereas
conocer las caracteristicas topogréficas asociadas
Rajamiento de la corona
Corona

* Gesta Linea de Cambio » Cresta o
* Valle 4 / Deslizamiento

= Plano de Pendiente [
*  Planicie - [Pl | b4 s f

= Terraza

Escarpa menor,
—_

*  Meseta i
= Topografia de Depositos

. ] ] pog =
* Topografia de Erosign | e o ar v /
L i I Chriets — 8
i radl

m [T T e (Y ———

- Superficie de ruptur

Dedo | Cuerpo prlllt]pﬂf

Depresiones y Estanques de e
Deslizamientos

/" Ruptura de L superficie del dedo

3} Zona de alteracion hidrotérmica de antiguos
volcanes

Desli umlenlr»en Kamaya

Juntas columnares y penetracion de agua
Alteracidn hidrotérmica

[ 2.

Deslizamients en Soaranurma, Hokkaido JF S

167




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

Contents of the third session of Module IV (first stage)
Landslide Inventory using airphotographs and satellite
images

e . ) . Fotografias aéreas digitales a color desarrolladas por
Identificacion de Deslizamientos en JICA para Tegucigalpa en el afio 2013 (usadas por el
Grupo de Mapeo de Deslizamientos de Tegucigalpa)

Tegucigalpa

Escarpes, estanques y escombros

- Escarpe

Deslizamientos profundos vistos
en Google Earth (Tegucigalpa)

Escombros

MMODULO 1V, ITENTIFCACION, CARTOGRATIA Y MONTIORED D TERRENOS INESTARLES

Contents of the fifth session of Module IV (first stage)
GIS training and data acquisition/management

Seleccione el Area y Descargue los
datos

Importe el DEM de 30m de Ecuador a Q-GIS

4
"
-
-

omo se relacionan los deslizamientos del mapa 'e

Crear las Curvas de Nivel inventario (poligonos) con los rios (polilineas) por

y o g medio de seleccion espacial
Mapa de Inventario de Deslizamientos | .. &
sobre Mapa de Relieve -

BAVNANS

Se otorgs un codigo v un nivel de peligro 3 cada deslizamients.
n W "

12k - Seleetion do deskeamientos a 10 metros
e Fiad | % ;- o mencs de un .
by : -, e v
s 3. 2 2
Seleccion de Los Analisis de SIG determinaran los
deslizamentos que

MODLILEY Y, IENTIFICACIN, CARTOCRAFIA Y MONITORE

rotm i, deslizamientos peligrosos
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Discussion using Facebook

a ¥AI Curso Intemacional de Geogeafis Aplicada Moduls TV

B Tatdes:
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que ebon na Beran o CoMeDmIents NeCaLana v ol st bt tneiore srevalece s podtica,

| am Hiromitsu Yamagishi for
Module IV for landsiide e-
IeRMing

Al you enjoying our Module?

A A i N U s o o o
ceetas sani denifisciin S4 la ammen ew

S

n Honka Tomas

Estmidz nbegrantes bl e, sty e et
dhagar i DEM

Dear Hiromitsu, Yes 'am._. the
quality of images are very
good . and all is very organized

) IR ey &y emineete sebirs ala ks 1 o o emimgadn S A f
b s bt Ut Scartes del e
[ﬁ In Japan there are many e e M acicamiay
Investigations about landslides
o Kerwin Chs ‘Sabvador Belmonbe 320 Mears ¢ Q‘ D’k\Jk o Oanach, etadn donde habits; s
the research there is vary E o ° Buen ves deade
Interesting

Este ha sido #f meser v cedenado modido oue
heenon vist hasta o momento, feloades profesac
K

Direct Discussion with students
By Skype (participants are mostly
Professors and geologists in institutes

Tutor: Rigoberto Moncada
Lopez

Contents of the fourth
session of Module IV
(first stage)
Video conference
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Second stage (Research Reports)

Topics : landslide mapping and GIS
Initially 4 people applied, but only two people completed the report

3. One was an engineering geologist from Colombia and the other was
a geographer from Argentina.

\ g‘ ) N
- Fete-2: Sector-dela imagen-anterior con-al-evento. -Estado-dela ladera d

6 3 mes-deoctubre de 2011 do'pico i tomada-de
- .
| eldia 21 de-octubre-de-2011. -Se-muestra deslizamiento, afectacion-de l:

B3R L avenida

lalelargodel-riaChinchi

Report by Juan Pablo
Zuluagaon Rio
CHINCHINA Area,
Columbia

Description on Sierra La Barrosa submitted by Ménica
Tomas From Argentina

I 4 @ | Report by Juan Pablo

' : Zuluagaon Rio

CHINCHINA Area,
Columbia

Juan Pablo Zuluaga (2014)

Fye— kI

¥ a W
(ol ¢
W

* Landslide
Inventory using
topographic T
maps and - - O
satellite images. r '
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H. Yamagishi, R. M. Lopez - Landslide Mapping Education Programs in Latin America-CEPEIGE (ECUADOR) and UNESCO
ENHANS PROJECT(PERU)

Quebrada La Ml

. a..

Via Manizales - Bogotd

* Use of aerial
photographs for
inventory near
Bogota,
Colombia.

§
=]
1
o
P
F

W
* Landslide analysis using satellite images from Monica Tomas (2014)
Google Earth and DEM.
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UNESCO ENHANS PROJECT
WORKSHOP

« ENHANS “Extreme Natural Hazards and Societal
Implications” of the UNESCO. An intensive training

program incudes volcanic hazard, seismic hazard,
flooding hazard and landslide hazard training:

* We are responsible to landslide hazard training
program. Our first workshop was executed on November
of 2015, in Lima, Peru.

The objective of this landslide and related disaster project
is to train key representatives and technicians who should
then replicate landslide mapping and hazard assessment
methodologies in their respective countries (Chile, Ecuador
and Peru). This project is on going: next year we are doing
in Ecuador and Chile, as well as Peru.

Preparation Events for ENHANS
Project in Chile, Ecuador and Peru

Enhancing Natural
Wazards resillence iN
South America (ENHANS)
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H. Yamagishi, R. M. Lopez - Landslide Mapping Education Programs in Latin America-CEPEIGE (ECUADOR) and UNESCO
ENHANS PROJECT(PERU)

Opening Ceremony and Training Activities for the workshop
in Lima, Peru, 2015, Sep. (Opening ceremony, training of
stereoscopy and GIS applications)

Training Process in Lima Peru

1. Preparations: 7 Landslide

[nfolrmgtlon Inventory at desk 3. Field Visit and
Compilation and : .
using all available Report

Explanation of information
Landslide Principles

4. Modification of 6. Elaboration of
5. Import of 2 :
Individual Landslide
Inventory to GIS

Inventory with Field S
Data Inventory Map

7. Elaboration of
Final Group 8. Final Map and

Landslide Inventory Report Submission
Map
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» Landslide inventory map of Chosica with aerial
photographs (1961-1962) (also developed by participants)
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H. Yamagishi, R. M. Lopez - Landslide Mapping Education Programs in Latin America-CEPEIGE (ECUADOR) and UNESCO
ENHANS PROJECT(PERU)

» Landslide inventory map of site in Huancavelica using
DEM analysis (also developed by participants).

Mapa de Movimiento en Masa de Huancavelica

» Use of DEM and topographic maps for landslide
identification in Huancavelica (also developed by
participants).
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Map of Field Visit Debris flows
in Chosica (east of Lima)

L] [}

Field visit
Activities
in
Chosica
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H. Yamagishi, R. M. Lopez - Landslide Mapping Education Programs in Latin America-CEPEIGE (ECUADOR) and UNESCO
ENHANS PROJECT(PERU)

Conclusions

* Training activities in the methodology were able to
successfully teach participants how to use available
information for the development of landslide
inventory maps both in a virtual (Ecuador-CEPEIGE) or
classroom (Peru-ENHANS/UNESCO) environment.

* Participant profile is essential for effectiveness of
training. Higher comprehension of GIS, landslide and
geology topics are greatly recommended.

* An essential component of this methodology is field
visit also, to confirm in situ the existence of landslides.

* This methodology is practical and low-cost for
different scales, both for regional and local landslide
mapping.

* However, how these educations are carried out
smoothy, depends on how many data are available,
such as air photos and digital data such as DEM etc.
There are very few data in Latin American countries
excepting for 30m DEM from JAXA(Alos3 etc) free in
charge.
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Kyoji Sassa - World Landslide Forum 4 and Introduction of 8 Japanese Landslide Techniques

4% GODA| KAIHATSU Corporation

Good Human Relation
& Harmony with Nature:

We have developed a variety of software related to the slope disaster prevention
and social infrastructure, analysis, simulation, and monitoring.

Fisld surveys and varioss types of ressarch
on natural disaster

Selogted -!a esigned -
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awide range of consulting technologles. Kokusal Kogyo supports the development of "Green
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oYOo

hitpelfweww.oyo.co.plenghish)

harmonious coexistence

Contributing to society through innovations in natural
disaster prevention technologies.

of nature and humans

COUNTERMEASURES
RISK MANAGEMENT Implementing reasonable
Making contingency | continuity plan by structural and non-structural measures
and preparedness Slope Fallure
- . g
for sustainable life

OYO CORPORATION e
B Head office B~ Instruments and Solutions Division PROTEC ENGINEERING, INC.

7 Kanda Mitoshirerche. Chiyioda-ru, a3.MéFOkigacks, Tsukuba, baraki, 305-0841 JAPAN PRDTEC Head Office

Tokyo 1678486, JAPAN = Phone: +8+298-415078, Fax: +8i298-5472 g NGINEER g
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Company Profiles

We support your technique
by Testing Machines.

Enviroment, Concrete
Ground & Disaster prevention

Established 1971
Captal ¥43,200,000
Head office &Factories  Daito City Obaka -

Branch offices Tokyo, Nagoya,
Fukuoka
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MARUI & Co., LTD - Company Profile&Products

_Certification

1) JCSS 0128 (Conforming 1IS0O17025)
< Force-proving Instruments
& Uniaxial Testing machines >

2) 1S09001:2008
(Factory & Branches)

- Company motto
[ - AR - 8h)
UN KON  DON

l'Luck, Perseverance and Simple honesty/
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Our basic mission

Safety and Security

(Disaster Risk Reduction)

2016 Kumamoto earthquake

i Auto Concrete Specimen
End Grinding Machine

Material Dynamics
Department

(Inorganic matter, Organic matter,
Metal)

Medical treatment

Freezing and , \ and bio-field
Thawing App'u"ltus R&D center

> Env:mnmental I
- T]lermal physu:s I)epartment 2 System Development
— : Wtum} _d

Vacuum-drying Fresh Concrete Unit Water Triaxial Compression
Equipment Content Measuring Apparatus Apparatus
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MARUI & Co., LTD - Company Profile&Products

Ring shear Apparatus for

Geotechnical engineering & Disaster prevention

[ g
ICL-Type1 ICL-Type2

ol :
(High-stress dynamic-loading undrainecﬁ“'

New type
ICL-typel

Point

* Compact

" No loading flame

- Single central axis

* Only one load cell

* Undrained dynamic-loading
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Point

* Motion of megaslide
" No loading flame

* Gap control system

* Only one load cell

structure the close-up view of

Outline of the mechanical Shear box and i
undrained gap -

185




MARUI & Co., LTD - Company Profile&Products

Testing machine for
Geotechnical Engineering

Quality first
Time Saving !

“HI-MULTI”
Automatic Quadruplex Triaxcial
compression testing machine

Testing machine for
Geotechnical Engineering

Quality first
Time Saving !

Cyclic Direct Shear Apparatus Direct Shear Apparatu{
of the Japanese GeoteGhs
Society type
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“The best companies
don’t create customers.

They create fans.”

Peter F. Drucker

—

"




MARUI &

Co., LTD - Company Profile&Products

Key Word (4C) H

- Curiosity : Interest! Why !

*Challenge : Quick decision !

«Collaboration: Win-Win

-Coaching . Support and cooperation by
universities and research institutes

/

Y

Let's collaborate

and develop new
technology together
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Osaka prefecture will run for the host city
of the World Exposition 2025 !

etz

Weleome to OSAEA |
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OKUYAMA BORING CO.,LTD.
70th ANNIVERSARY

B

OKUYAMA

EHTEETTOESE

* 1990~ Nepal, Indonesia
(Technical cooperation project ; JICA)
« 2011 Malawi
(Groundwater Development project )
* 2012 Vietnam
(Study on slope stabilization method project)
V.

.8

OKUYAMA

BEHPUEETTORE
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OKUYAMA Boring Co., LTD

3D Coupling Numerical Simulation of Landslide and Surge
z

] f i
RELR | i

AR
Ay EROBRYS

. BY<htamsrm
T ORPEAIERD L
iy ;:t!lnnuﬂw
it 5 RERENR

Time 0.0sec Time 17.5gec

Time 10.0sec Time 47.5sec ?xﬁgg‘@%&

Seismic sle stability analysis

Il mﬂ..m:y&suarmsluu% mnummw&:&im gﬁtﬁgmgﬂ@é
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Susceptibility mapping for earthquake-induced landslides
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OKUYAMA

BHPVEETTORF

Elasto-viscoplastic analysis for landslide deformation
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OKUYAMA Boring Co., LTD

New simple drilling system for water drainage boring
ST T __,",_:.-_ﬁ! g '
,/ el ! F

>

-

tH”

T OKUYAMA
SRR SR $31860115 e T
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JBP/\ Japan Bosai Platform

&> JarAN CONSERVATION ENGINEERS&CO,LTD.

How about JCE

A/ JapaN CONSERVATION ENGINEERSCO,LTD.

3-18-5, Toranomon, Minato, Tokyo,Japan 105-0001
Tel:+81.3.3436.3673 URL http://www.jce.co.jp/

JBP/\ Japan Bosai Platform

&[> JaraN CONSERVATION ENGINEERS&CO, LTD.

Information of JCE

L
R e /_‘
95
vt PROFILE
0N
i ‘;w,' Name
TOHOKY President
A = == Headquarters
g s
KANSAI ‘-'mwv:n
a AR S
) 1-.:“""".: ﬁ;&—g Homepage
; ) 8 .!T-'-'?rf _— RIS Tel./ Fax. Numbers
9 i e g
’ f (’1 wr M'f}('uvw;
R R _
& :"" g fl:: ——HiIA
Capital
$ s e Net Sales
e Employees
o4 Established

Japan Conservation Engineers & Co,, Ltd.
YANAI Katsuyuki
[Administrative Department]
3-18-5 Toranomon, Minato-ku, Tokyo 105-0001, JAPAN
[Technical Department]
11-12-2 Kitaurawa, Urawa-ku, Saitama 330-0074, JAPAN
http/fwww.jce.cojp/
[Administrative Department]
+81 33436 3673 / +81 3 3432 3787
[Technical Department]
+81488330422 /481488330424
342 million Yen ™
8,339million (fiscal year ended September 30, 2011) .

361(as of April 1,2012) s
May, 1966 “““‘”
Management system 1509001:2008 (Quality management standard) m

e
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Japan Conservation Engineers & Co.,LTD

]BP/\ Japan Bosai Platform &[> JarAN CONSERVATION ENGINEERS&CO,LTD.

What can JCE do?

Field surveys and various types of research 2 = 5 ¢ el
on natural disaster. Teshaological advances in Informationlechaoiog
gl o simulation and GIS 1or :hsaster prev

Operation

" pert, Da
Pl 500
Cansulting

1,105 and Design .

3-18-5, Toranomon, Minato, Tokyo,Japan 105-0001
Tel+81.3.3436.3673 UAL Ms.’m]oa.oqu

[l JArAN CONSERVATION ENGINEERS&CO,LTD.

(M LANDSLIDE - SLOPE FAILURE

far fekd survey,

/. planming, design, constructionand maintenance,
wranan

LANDSLIDE SURVEY * ANALYSIS + PLANNNING + DESIGN

ter will never

as The earth

Evaluation of slope stability and Analysis

History maximum acceleration History shearing deformation

Strength of maximum acceleration The size of shearing deformation that
caused by Selam

slope received by Selsm

Cross section of Seismic response analysis
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JBP/\ Japan Bosai Platform

Consulting

&> JarAN CONSERVATION ENGINEERSCO.LTD.

g new technology of physical lesploration and

Physical Logging/Exploration

We have confidence to
be the best counsellor.

Visualized by uitrasound the hole wall surface

Example of Borshole Televiewer

round.

]

Figh resclution tempecaturs logging

]BP/\ Japan Bosai Platform &[> JarAN CONSERVATION ENGINEERS&CO.LTD.

!'I‘ECHNOLOGY FOR BOSAI INFORMATION/GIS/SIMULATIGE & &

Propose the efficen countameasne pan usng simalation software, th

ion and high grade of

Information Technology for Disaster preventon

Stersoscopic Map using LP data

Disaster survey of the desp-sested landsiide
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Japan Conservation Engineers & Co.,LTD

]BP/\ Japan Bosai Platform &[> JarAN CONSERVATION ENGINEERS&CO,LTD.

Consulting AFFORESTATION/FOREST ROAD/FOREST MANAGEMENT/
d/ RURAL DEVELOPMENT/STEEP SLOPE - AVALANCH/
S . ENVIRONMENT
S Carry out the fand conservation effectively through the natural hazard risk areas survey using GIS and consulting forest
s AvsTanch consenvation plan based on characteristic forest and basin

Survey and Design for afforestation

nd

Forest road restoration

]BP/\ Japan Bosai Platform &[> JarAN CONSERVATION ENGINEERS&CO.LTD.

Construction Works
. LANDSLIDE PREVENTION CONSTRUCTION

Conduct to the quality and safety controls with reliable technigues

Anchor Works/Crib Works

Goseravonis

Safefy First
and best security’

Anchor with
r ECOM
Ancher displacement gage
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_Introd oo CODA

Gackll Davaloomari
Corgorziildr)

Profile of Godai Development Corporation

Head Office = 1-35,Kuroda, Kanazawa-city, Ishikawa 921-8051 JAPAN

(S)'hf" :”l "Ck : = 56 Yanagimachi,Kakegawa-city, Shizuoka 436-0052 JAPAN

sSendai Office = #512,Acba Heights No.2,117,Sanbyakunin-machi, Wakabayashi-ku, Sendai-city, Miyagi 984-0057 JAPAN

Tohru Ishikawa, Kaneo Oda

8.March.1965

55 million Yen

63

Civil Engineering Consulting

Survey ground, aviation, rivers, lakes, coasts ,etc,registers

’ rch and Analysis .:ndﬁgaatgzﬁ;aé research, sail research, EIA( environmental impact

civil - roads, bridges, tunnels, urban planning, tap water and sewage, airports, ports,
S Bea development, construction management, parks, railways
Planning and
Pt slope disaster (landslides, steep slopes), rivers and erosion control
Of Natural disaster

software development and selling, contract-based software development,
; - network building, database building including Geographic Information
1T Consulting System, "ISABOU NET* © PR s
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Godai Development Corporation - Introduction of GODAI

CivillEngineerino(Desiong Fiaﬂsl WOIHIAAUETIET 1Y)
Research &
Analysis

landslides, river, ground water, soil and miscellaneous
observations

slope disaster, roads, brides, tunnels, urban planning, parks,
railways, tap water and sewage, rivers and erosion control,
development, construction management, sports facilities, snow
melting system, common utility ducts, construction management

Civil Design

control point survey,GP S(Global Positioning System), leveling,
topographical survey, route survey, river surveying,

land surveying and register of river, erosion control, public
facilities

1014 SIDPERAISESIEIMNEASUIESY),

Products

Products

Research and Analysis

Pioming System of Landsiide Survey

Plotting System of Groundwater

2 ina EGLOG

3 D Ground Modeling  System Makeliban
An integrated model simulsting the

maiation and motion of edrthquake & LS-RAPID
rain inducad rapid Eandsides

3D Slope Stablty Anshysis 55A_3D

Option 1:Anchor Works

Option 2:Reinforcing Steel Bar

Option 3:Plane Figure Converting

Option 4:Cutting and
embankment

Option 4:Dam with Filling Water

20 Siope Swmbity Analyss

PowerSSA (Standard edition)

PowerSSA PRO (Professional
edition)

Option

Landslides near Filling Water
Area

FEM for Sod Analysis

Dodomemaru

Optimizing Parameter Option

FEM for Analyss: of Groundwater

Seepage and Stope Stabiity Analyss SAUSE)
#developed by Nita
Corporation.,Ltd.

Inundation edition

River Water edition

Inundation and River Water
edition

Ancher Works Desgn Caleulation

ANCHOR

Design Calculation of Fies for Landsides

Landslide Prevention Pile

Design Calcufation of Reinfordng Pies for
Landshdes

Landslide Reinforcing Prevention
Pile

Design Calculation for Sod Nads Reinforced Cutting
Frame Design Calculation nWAKLU
Design Csiculation for Rock-fall Protection Rock-fall

Cross Section Converting Option

Retaining Wall Design Calculation

The Most Suitable Retaining Wall

Design Calculston for MSE

MSE (Mechanically Stabilized
Earth)

Designing Support Sysiem for Greening

Greening Expert

Drainage Wels Design Calcilation

Well

Design Calculasion for Wire Cyfinder Works

Wire Mat Woks

Drawing System of Tension Control Chart

Tension Control for Anchor Works

Constructon Quafiy Assessment Symem

[ ion Quality A
for Contractor

Civil Enginesring CAD

CRAFTS Standard edition

CRAFTS Frame Drawing Extension

Frame Structure Drawing

“WAKU Tarou"

Drawing Mistakes Preventon

“Miss Bousi"
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D) Vet Cvl] Coum] Cbeen D) At caicdrionld) Sanky resy woAE) e rangalD SatingulT) Widomi Wegls) ol xi
Dol & Aaye 3000 |0 JHL000 0 HENs METYO LA O el

-l e

This software can analyzz slope
stability of landslides and slope
failures in two dimensions.

Considering civil engineering
users’ workflow, its automatic
calculation of high-frequency |
procedures is characteristic for &8 ==

Select fomuila {spesified shding calculation] x|t
Selct formuils Set calcultion conditions =
(@ Fellsnius (D) Simgle Bishop Oiornal
() Fallennstiand improvemen criteris) () Sanple Janku O Earthapusin
() Medified Fasiniss D5 danby @) Hormal + Earthqusks
() Modified Falioniaslroad work) Heronial saiemc = [ Q1R0]
O Felleniue(R/a conection) oy : 2
Salect formula for regured deterrent
I @pr.jw; Fr) 5T
18 Mo thooding. Clp Fs =55 /(5T =P} En Tshncemut AT
O i oo oval e 8 hirmat i s,
() Embarkment dam L ] b coediticns o) :
Tlegral sidimg A ] e
G PowerSSA English version

Software Package(3D
“ "‘W“_*“Wﬁ 3D Slope Stability Analysis

This software can analyze slope
stability of landslides and slope
failures in two dimensions.

It can create three dimensional
data automatically from cross
section using spline surface.

EELL L LLRT

CEETTT Ty
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Godai Development Corporation - Introduction of GODAI

Software Package(Structur@xsalcuiation }a CHRDIOBYD)

Design Calculation System for Landslides and Slope Failure Measures

Design Calculation System of Anchor Works,
Piles, Reinforcing Steel Bar, etc.

It enables users to make structure
calculation and construction estimation at
the same time. Users can decide the most
suitable and most efficient method at one
trial procedure.

EREER o | e
LiL L asse- 0]
BRLE v | R | i (FEEEE)
ClrsTEwReTs
e (T [
Design Calculation System w7 B | e g
for Rock-fall Protection y | 4 SO L G AN
' 4 oamr (eswens ]
All planning works such as :
ERemahzinmse EEEEE

rock-fall simulation,
structure calculation, ; |
construction estimation, ‘| B B |
comparison of construction A |
method, are possible in one : : e | \
software. - i |

o]
ol
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Software Package(8DIGeolt ;J].r_:$§;wrass]s)n Tasin9l09)
3D Ground Modeling System

This software can be used to
express and utilize the
geological information in 3D .

It can create three dimensional
ground models automatically
from cross section using spline
surface.

Arrangement of Reinforcements.,
Ground Anchorage Design Calculation Report
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Godai Development Corporation - Introduction of GODAI

i Lanclidisdes

Intograted Landslide Simulation Modal (LS -RAPTD)
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Godai Development Corporation - Introduction of GODAI

em Technology (DatabaseSysteniorGoVenmentioiices)
Y "

Data Managemert System of rmatEgerment of periodic Tastumi Dam Construction
Water Quality and Quantity hydrological data Office

Telemetering Facilities Control management of telemeterine kanazawa—city, River Dept

System facilities rezister
River Gontrol Information databaze of river status S s B Dt
System research L2 B

rmanagement of rezister in Gz

rainwater drainaze Fanazawa-city,River Dept.
consultation

Rairwater Draipipe
Manazement System

Act on Mational Treazury's Sharing of
Expenzes for Project to Recover Public Ciwil
Engineering Works Damaged by Disaster

Fanazawa—cityRiver
Dept Civil Engineering Dept.

rranagerment of disaster

Disaster Azzessment System
= B assessment sheets

Erosion Control Points management of erosion o e RO Ishikawa Erozion Gontrol
hManazement System control points register Diept local cities and towns
cemetery guide and Fanazaws—city,Health and
ze ¥ Mo Sy rmanagement Hyziens Dept.
Kitakawachi Darn
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SO 2 Construction Office
management of reports
information Railway Transit Elevated
Document Manasement System Bridee Office, Komatsu
Station
Drawing M sy manElngement of construction Kanazawa Ports and Harbor
drawings Bureau
d J Rail Ti it Elevated
Constnuction Reconds manazement of construction El?i‘dwzyoffrizr:lKD;;tasz
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System shoreling data Engineering Office
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|
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E
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-1" (Sediment Disaster Alert Information
System in Ishikaws)

"Tatsurmi Dam”
Environmental GIS System

Construction Register

Management System Public Facilities Register
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Internet business} i“ﬁ:‘*AB‘Oy MET)

We are administering the civil engineering information portal site “ISABOU NET”
which has over 24,000 members.

3t \ S

e T [T Y

wTESE Yk |

,,'[LM: m % Access From Everywhere
ainm iiizEun - mass '“% e v in Japan !
‘,; g 5 ey '
ot
30, 000, 000Yen ¥ 5
.P.-‘I:;,:T;-—l}_]:)j

GODAI’s SalEE NEHWOTK

,i"

Selling on the Internet

Software Users = = = 3,000 companies

ISABOU NET Members = = = 28,000 persons
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OSANASI

OSASI TECHNOS INC.

Our Business

Our company is a maker of measurement instruments
for natural disaster prevention.

“We contribute to the Safety of Society
with Reliable Information.”

Natural Disaster | Exploration - Maintenance

Landslide Landslide Slope Monitoring

Debris Flow Hydrologic studies E!\?e?dwa%:?ei?;bsewation
Slope Failure Survey of water quality Agric'u'lt_ur-.al water
Natural Dam - Weather observation | Iﬁanagemént
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OSASI Technos INC

Company Information

OSASI TECHNOS INC. 4 1 mISYAN=Y

OSASI TECHNOS INC.

» Established in 10 Jun 1972

« Head office & Factory : Kochi prefecture, Japan

» Tokyo Head office, 1 Branch office : Fukuoka prefecture
* Number of staff : 64 05451 TECHNOSINC.

Head office/Factory:
Kochi Prefecture
Branch office:
Fukuoka prefecture

Tokyo Head office

Monitoring System

Data Check

I »
Administrative office ‘Iﬂ

Alarm i
e s
Administrator

| Internet Administrator

Water Level Rainfall
Inclination Strain

& Community
Sensor |—Data Loggery, Cloud Computer
. Service
°4 Cellular
Sensor [ |DataLoggerf.e.sl ‘o 10 O Smartphone
Sensor | _|Data Logger Tablet
Cellular
OOSAS e
#t =, =

4 S ETATEY B AP FTII
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Products lineup

@ Observation instruments @ Cloud service
Remote sensing system

Extensometer | Rain Gauge Strain Gauge Water Level
- ” | [ /

1§ o /

&

€ Communication instruments

Eielllflar . Radio @ Alarm equipment

evice TRANSCEWEEY for Local alarm system
el I/ﬁ/ /ﬂ/
"i - Alarm unit

° | U
@ hybrid type w m
Multi-point Landslide
inclinometer : x
Remote Monitoring System
(LRMS)

COSANSI

OSASI TECHNOS INC.

[ata Sharing with Relatives

Cloud Service Management office
i Internet

e

i Data Check ==
g rar'rmgr*-"g,
hh'-, T
Field Personnel
Alarm ma.il."-g,. =
8
|

Evacuation Order io Residents

S OSNS

OSASI TECHNOS INC.
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OSASI Technos INC

Use Example in JAPAN

M Location
Shizuoka Prefecture.~tea plantation

B Client
Ministry of Land, Infrastructure,
Transport and Tourism IN JAPAN

m Extensomaeter-1 I
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Contact us

PROVIDING OYO Corporation

SAFETY AND Instruments & Solutions Division
ASSURANCE

Address: 43 Miyukigaoka,

OYO Tsukuba, Ibaraki

305-0841, Japan

TEL: +81-2985-15078
FAX: +81-2985-17290
e-mail: seihin@ovyo.jp

Website: www.ovo.co.jp/english/products

oyo corporation

CONTENTS ovYo

1. Monitoring Method Transition
2. Remote Monitoring System
3. Cloud Service

4. Expanded Feature

Copyright 2014-2016 OYO Cerperation All rights reserved.
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OYO Corporation

1. Monitoring Method Transition e

1950 ‘60 | ‘70 ‘80 ‘90 | 2000 ‘10

Manual monitoring

. Analog data logging ——)-. Digital data logging

—> Telemeter transmission
—> Wireless transmission
I Internet

*))) > | Cloud
|-SENSOR_ ,}},)—I >

J-SENSORA

Copyright 2014-2016 OYO Cerperation All rights reserved. 3

2. Remote Monitoring System o

FIELD REMOTE AREA

—_—

— %

Monitoring \27\ /ﬂ/ y;ﬁﬂ

Data Center
n / Office

J3tnsons, Rain\y N — é

Relay
/@/Station Q

A

Administrata{
/ Stakeholder

5 ¥
sensora., Tilt

/-

Jsensonn, [ ogger M4

Copyright 2014-2016 OYO Cerperation All rights reserved. 4

212




Proceedings of the International Forum “Japanese contribution to Landslide Disaster Risk Reduction”, Tokyo, 2016

3. Cloud Service OYD

(1) Data Browsing

FAR AR |
S(f (Tsukuba) v | CHBSTORFIEEFI | <R : '
J57- iy —45 ‘ ‘ |
B ©20160916 g ~ 20160923 g O MEmAEONE J
Y R (ESSTLR 1 o 2BV (240 ram s WSS R ,-
Oormz2HA [ - - J f
- ‘\- l/ I
= BN (1h rain fall) 124850008 (240 rmn fatr) CJRMEE (2 \'/_
B = ppeemmntt ¥
Lo Q }___"'( - It
HeheR

1BFIATR (1h ram fall) 23B5VFRR (240 ram fall) MRS (Ram)

Copyright 2014-2016 OYO Corparation All rights reserved.

3. Cloud Service DYQ

(2) Application

Snake Curve : slope stability analysis using rainfall data

TRWE | CUTTLHM V]

L€

S iiles)

Il

dre |

215 BSE MREN  BSRY RA0

2013/02/2504:00 B.5 1325 85 132.5 A

2013/02/25 03:00 21 124 21 124

o
2013/02/2503:00 21 124 21 124 £
E .
2013/02/25 03:00 21 124 21 124 -
: -
2013/02/2503:00 21 124 21 124 o .
2013/02/2503:00 |21 124 21 124 2
= 10
. i 3
2013/02/2503:00 21 124 21 124 o
7 o e o
2013/02/2503:00 21 124 21 124 |,

Effective rainfall (mm)

Copyright 2014-2016 OYO Carporation All rights reserved.
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OYO Corporation

4. Expanded Feature Sl o

Disaster Risk Management System
Combine the “REMOTE MONITORING" with GIS
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Copyright 2014-2016 OYO Corporation All rigP{t.s reserved. 7
Contact us
PROVIDING OYO Corporation
SAFETY AND Instruments & Solutions Division
ASSURANCE
Address: 43 Miyukigaoka,
OYO Tsukuba, Ibaraki
305-0841, Japan
TEL: +81-2985-15078
FAX: +81-2985-17290
e-mail: seihin@ovo.jp
Website: www.ovo.co.jp/english/products
0yo corporation
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PROTEC ENGINEERING
COMPANY PROFILE

ZZ o RS,

Creation of the Safety

’zPROTEC ENGINEERING N0V12412016

Company’'s Business contents

We have been developing effective and economical countermeasures
for Rock-fall, Slope failure and Avalanche.

Lately we started to deal in countermeasure for small size Debris
flow.

We develop, design, produce and install facilities by ourselves
consistently. Vo e R
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Protec Engineering Company Profile

Location

.—-—-'-?-.%)

Japan

Niigata

® Headquarters
o! O Branch, Office

zPROTEC ENGINEERING

Overseas Activity

We have an office at Seoul Korea.
Installing Rock-fall barriers and Debris flow barriers.

PROTEC encineerine  Debris flow barrier installed in Seoul city
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Overseas Activity
We carried out JICA’s project 2013~ Sep,2016 in Turkey.

AVALANC

Pilot survey for disseminating small Leh s

and medium enterprises
technologies for countermeasure

against avalanche hazards.

Kok N

Avalanche Prention fence installed in Bolu furkey
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Protec Engineering Company Profile

Activity of JICA’s project in Turkey

We trained Turkey local constructor and carried out installation of
avalanche prevention fence. Also we carried out a training program
in Japan and workshops(3 times) in Turkey concerning
countermeasure for avalanche for Turkey government people.

Products for Slope failure and
Debris flow

’zPHOTEC ENGINEERING
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SLOPE GUARD FENCE

Fence for Slope Failure using Lotus Root Steel Tube

Pillar of the fence is made of newly developed lightweight Lotus Root Steel

Tube, so pillar is relatively light but bending strength is very high.
This fence is planar structure, so it can be installed in a narrow construction

area mainly on the narrow road side and at the back of local houses.

zPROTEC ENGINEERING

Performance verification actual scale test

When we develop products, we confirm the performance by actual tests
and analysis by computer simulation.

a4

T

Energy can be absorbed in harmony with collapse of the entire steel pipe.
—Pillar doesn’t break as strain doesn’t concentrate on the outer steel pipe.

Load test for Sediment soil pressure Load test for Impact force
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Protec Engineering Company Profile

U-GUARD

Structure for small size debris flow using Lotus Root Steel Tube

ST BT

r
@

This is a newly developed debris flow barrier using Lotus Root Steel Tube.

It is installed at the end of valley to protect roads and houses. Sinceitis a
planar structure with piles structure, installation area is smaller than the general
concrete dam, and it is possible to reduce the construction period and cost.

JPROTEC ENGINEERING

Design Condition

(1) Design load
*Impact force of debris flow + Sediment soil pressure

(2) Consider following factors to design the facility

* Peak flow amount of debris flow m3/s
*Unit volume weight of debris flow KN/ m3
* Water depth of debris flow m
*Flow speed of debris flow m/s
* Fluid force of debris flow KN/ m2
* Maximum gravel diameter m
* Density of the gravel t/m3
Dy | /

H, Sediment soil pressure

\\‘\\_———_-_—__—_____..—

5

’zPHOTE'... EN
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Thank you for your attention!

We will contribute to Reduce the
damage of Slope disaster of the

world.

JPHOTEC ENGINEERING

Junichiro Aizawa

PROTEC ENGINEERING,INC.
Phone :+81-25-278-1551

E-mail: aizawa@proteng.co.jp
Website: http://www.proteng.co.jp/en/
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5 KA EN BB - 3 ki v & — \m

SABO & LANDSLIDE TECHNICAL CENTER (STC) = 3;7;

T102-0074

(4277 - 2 | [#E0 - 358 | [Link | [English | ®reremmmamasat uge

Evaluation of the landslide stability
at the time of earthquake
using numerical analysis

INPUT

M scismic data B numerical analysis model construction

= seismic motion data base = del f | . Fhe laridslid

containing generating landslide model Tor eva uatlngo the landslide
stability: FEM containing sliding surface

+ evaluation of active fault

and subduction-zone earthquake m

. =sliding surface element importable such

i ,wm’ ™ soil characteristics information as strain
softening

M geo data

- geological distribution i wi sliding surface
v slement

I R ] =

sfding sufacel

- bedrock and soil strength

— sding surface2

— mter e

= dynamic deformation characteristic

= strain softening characteristics of sliding surface

Image of strain softening
characteristics

shear strength

Image of FEM model
containing sliding surface element

—_—

strain
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Sabo & Landslide Technical Center - Evaluation of the landslide stability at the time of earthquake using numerical analysis

OUTPUT o

—hbefore earthquake
—after earthquake

0w — Ground surface
— Center of gravity
— Sliding surface

oo

=020

horizontal e

displacement
im)

-1m

—1o0 - N L -
65 To 75 an
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Construction of a geological information r’
management system ‘J

09 G@

| e teuu gl 5 ma— Hﬁﬁ}\ﬂv e o0 g
CIM (Constructuon Informatnon Modeling)

HAZAMA ANDO Corporation
SHINJI UTSUKI

1

3D landslide figure using CIM method ‘V}

CIM is automatically figured
from a few borehole informations.

Plane figure with two tunnels.

Automatically figured sectional figures at any point

©2013 HAZAMA ANDO CORPORATION. All Rights Reserved
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S. Utsuki (HAZAMA ANDO Corporation) — Construction of a geological information management system

3D-ICT slope measurement system ‘V]

= Automatically figured any measurement results
at CIM in real time.

-+

» Check this CIM by pc at the headquarter office
using ICT system.

sk mEt AR R E
cMET
BRFTLAZHLFT

T3zEizsazd 4

WAt
R

(13D measurement system using CIM l @) Ground water level measurement

©2013 HAZAMA ANDO CORFORATION  All Rights Reserved

Slope measurement system with UAV []

HEHOSFADIRRZ [C L D7 AR

MVSHUE(C K> TESNSEHMEROSH(DEM)E BT, BHERE (CRE U I ~D Pt
BREHO=RNRESTIER, tEOSRE B SROETE SN TEET.

g BUOusECTDY IR ‘ s

ERSRETERILE

(111

O NERREEEEDD

3D photo model —initial photo model=Z displacement

22013 HAZAMA ANDO CORPORATION  All Rights Reserved
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BRBLIUSEORER 21
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S. Utsuki (HAZAMA ANDO Corporation) — Construction of a geological information management system
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h

AIR SURVEY CO.LTD.  _

FF 7 A=

ASIA AIR SURVEY CO.LTD.

Providing solution using geospatial technology

Airborne Lidar Airborne

Bathymetry (ALB) §l LIDAR _
Digital Matrix
Camera (DMC) J

Syl

= -a-:x:k;

Airborne - Aerial
) LIDAR(Heli) S Photography

2 I'-'Iobilel'-‘lappin_ -
v -‘-:;.__System(MS_}_: -

' i R . Y -
S fj et 360 degree Camera "-\*
- % System(Live View) ™~

wLHBDP< B
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Asia Air Survey Co.,LTD - Red Relief Image Map New Visualization Method

W) 7 7 Bk et

Airborne LiDAR (Light Detection and Ranging)
e

= Laser Scanner )

{ Digital Camera }

&

vwudmsea s 3
W 7 7Rl NSt .%
gl ASIA AIR SURVEY CO.LTD. TS

2

Airborne LiDAR (Light Detection and Ranging) 2.

b

Fr—A kX FA AR

St
i
i

s
i

ha¥ it
o
.

............ Orthophoto

CeHBR <A 4
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=Rt an =X
Problem on expressing detailed topography ..
Contour map of Bear Earth DEM

too complicate for lava field at Mt.FUJI

Photogrammetry AirborneLIDAR

wnHos LA

) 7 7wl

=4 ASIA AIR SURVEY CO.LTD.

Conventional method - Shaded Relief

features are depending
on light direction
T
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Asia Air Survey Co.,LTD - Red Relief Image Map New Visualization Method

Wy 7 < 7 ikt

e ASIA AIR SURVEY CO.LTD.

'Red Relief Image Map (RRIM)

Slope angle

Patents have been registered
in Japan, China , Taiwan and
USA

wnHDp < 5

Factor of valle

Overlapped imge |

Lo
AZLIBA A

and ridge

More details :Chiba et al., “Red relief
image map: new visualization method
for three dimensional data %, The
International Archives of the
Photogrammetry; Remote Sensing and
Spatial Information Sciences. Vol
XXXVII Part B2, pp.1071-1076, 2008.

77 Al

ASIA AIR SURVEY CO.LTD.

ruran1aaeg
frp e

Red Relief Image Map
from 1m DEM

Fuji Sabo Office,
“Fujiasami” No.38

woHDp <5

General contour
map

Image from digital camera
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Asia Air Survey Co.,LTD - Red Relief Image Map New Visualization Method

W) 7= 7 At

4 ASIA AIR SURVEY CO.LTD.

Application

(MKilauea-iki crater, Hawaii

@St. Helens, WA

@ Topo-bathy mapping using RRIM

@3D Model using photographs taken by UAV
etc.

wnHDPp < S
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TvBathy
"= (Airborne LiD
Bathymetry, LALB etc.)




Asia Air Survey Co.,LTD - Red Relief Image Map New Visualization Method

| 7 i/ 7 APk

£ ASIA AIR SURVEY CO.LTD.

3D Model usin
_m,

o

ah

' %y | RRIM from 5cmDS
weHEBb < s

15

W) 7= 7 Al et

2 ASIA AIR SURVEY CO.LTD.

urmmabedies
AT A

‘\t\{?ﬂ}:( % )
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W) 7= 7 Ml et

4 ASIA AIR SURVEY CO.LTD.

3D‘ETU/7‘U'—I:'Z

FURNAT LA
Bit (BN e

2.5D

HslRREE

#1F# [TAFE21-RAFLEHR]
BEHAS F—ri—F v THHNROFR

FIF
am.-

1J7IL3D

HBlRIR T

TRETILL

Zh=MmilE, €UV
FTOAF ARG

¥

D, [F5IE TRE &

B JSYNIA-LAEEERR!
MZt/ FIF5043, DMC, ATU-JH%5

Eﬁ@ UZ)3D!
:Ht NyGtFeEE

- T

3DEFILT— 5 {ERE

V 3DEFIL

ruraRaategee
AL

[ﬁﬁ@ SEE=R
HERCRAERE,

2BBBEOSETCHFET IVEERLER ]

wnHDPp < A

17

&) 77 Al

- ASIA AIR SURVEY CO.LTD.

ik CEIhEE % helul e
iy

i W
BRI ESR

EPTOIBISY)
DESEVE 3

SP0OES.
A—IN—)\>TEB
DBRAEHEDR

A iz ( Unmanned Aerial Vehicle, UAV)

BFANAS FIMRDAS

w V—YA*rF

MELOWRT
SHARER

FORLRE
APTOBL
ERTOIRITHERR

e
e

weHEDp <5

236



~ A Programme of
2\, theICL for ISDR

Science and Technology Research Partnarship
for Sustainable Development Program

International Forum
“Japanese contribution to Landslide Disaster

Risk Reduction”

Sendai partnership 2015-2025 for global promotion of
understanding and reducing landslide disaster risk
Science and Technology Research Partnership for Sustainable
Development (SATREPS)

Organized by ICL and the Japan Landslide Society
Supported by the Japan Science and Technology Agency (JST)
and UNESCO
Kyoji SASSA
Executive Director of ICL

Sendai Partnerships 2015-2025Road Map to 2020

2015 2016 2017 2018 2019 2020
3 6 9 12 3 o6 o 12 3 6912 3 6 9 12 3 6 912 3 o 9 12
WCDR GP
R WLF4 GP WLEFS
138 =y Lt
siaze P Hd—
= I 4 7L

EERHE <Y D v —F )L (Landslides)(D FE5HE From bimonthly to monthly journal
200 pages x 6 times/year 300 pages x 6 times/year 170 pagesx 12 times/year
#h I <Y EHAOFERL (Landslide Interactive Teaching Tools. =+ 2 ~_ PPT.PDF)
1700 pages (97 tools) 2200 pages (130tools)
- Ripd <Y L-7R— F ICL World Report on Landslides)
Model establishment and 30 reports 300 reports and data sharing within reporters

One Field Summer School'year One field summer school+ Summer school/year
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Kyoji SASSA - Activities of ICL for implementation of Sendai partnership

Home Call for Papers Schedule Registration ICL IPL WLF5-JP ICL-JP

Outcome
Venue/Map
Organizers

Supporting Programmes, Initiatives

and Organizations

Sponsors

Kyoto Intemational Conference Center

Thematic issue in Landslides

Plenary and Parallel session

volumes
Midday session volumes INVITATION
—_— to the Fifth World Landslide Forum, November 2 - 6, 2020, Kyoto, Japan

[ A THEMESISESBIONS

TR, s AT S implementing and Menitoring the ISDR-ICL Sendai Partnerships 2015-2025

Theme 2 : Mapping Theme
Theme 3 : Monitoring/Testing -Voluntary contribution to the Sendai Framework 2015-2030 and

Theme 4 : Risk Reduction
the Agenda 2030-5i inable Devel. t Goals-

Te

Theme 5 : Research Frontiers

A mEfH KR T+ —F L (World Landslide Forum)

WLF1 2008, Tokyo, Full color Book1(Springe)+Mono-color book 2
WLF2, 2011, Rome, Full color Book 7(Springer)
WLEF3, 2014, Beijing, Full color Book 3 (Springer)+Mono-color book 1
WLF4, 2017, Ljubljana, Full color Book S (Springer)
Vol.1 Sendai Partnerships is Open access book.

WLFS, 2-6 Nov. 2020, Kyoto, Japan (300 from Japan, 300 from abroad)

Full color Book S (Springer)+ Free Access thematic issue of Landslides +

CD proceeding (open access in IPL web)
1. Full color books (Vol.1-Vol.5) published by Springer-Nature Full color

Paper submission is by end of 2019. Published by WLFS5 in September
2. Free access Thematic issue “Sendai Partnerships 20135-2025 of Landslides will be

published in October 2020 (free access from 10 October to 10 November 2020)
3. Open access proceedings by IPL Global Promotion Committee in IPL. WEB

Paper submission is by the end of April 2020

Please join the organizing committee and propose the session which are suitable for
you (in Japan, China, Korea, private companies and policy makers etc)
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Please access to ICL World Reports on Landslides in
IPL WEB <http://iplhq.org/ls-world-report-on-landslide/>

(=8N L JP

Site Menu _ICL Werld Reparl on Landslides

[Cunee and restory WE RETE

WERT-Fe201e SIMEM MEOEHEEETS
ICL World Report on Landslides

Add Repan

LANDSLIDE LOCATION REFORTER(S) DATE OF LATITUDE CLONGITUDE

C NAME DCCURAENCE
L Machu Picst Cusca, - Pary  Kyoj Samsa Unrown 130478 T2IZ44 W
Medd Hertage irgai Fukuoka
>

An Example of Report
(1792 Unzen Mayuyama Landslide)

Unzen ‘Unz-gn

Unzen-Mayuyama megaslide
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Unzen 3D Simulation Video(LS-RAPID)
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Kyoji SASSA - Activities of ICL for implementation of Sendai partnership

3D Simulation Video (LS-Tsunami
wide)

Aim of the Conference

¢ The International Consortium on Landslides (ICL) proposed the “Sendai
Partnerships 2015-2025for global promotion of understanding and
reducing landslide disaster risk™ in contribution to the Third UN World
Conference on Disaster Risk Reduction. The proposal goes into effect by the
signature of ICL, Special Representative of Secretary General of the United
Nations, UNESCO, other 17 organizations in Japan and overseas. This
partnership was significantly gained from the implementation of JICA and
JST Joint funded SATREPS projects.

+ Wewillintroduce the results of SATREPS project in Croatia (2009-2014)
and in Vietnam (2011-2017), and other SATREPS and JICA projects in
Malaysia, Butan and Honduras. Then, we will examine further Japan’s
international contribution for the landslide disaster reduction as a part of
Sendai Partnerships 2015-2025.

+ ICL and UNESCO, UNISDR, and others will organize the Fifth World
Landsldie Forum (WLFS5) in Niigata, Japan. This conference is the mid-term
milestone of the Sendai Partnerships 2015-2025 and the first five year
milestone of the Sendai Framework for Disaster Risk Reduction 2015-2030.
Participants will examine road map of the Sendaipartnerships2015-2025to
WLF52020.
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An international Consortium on Landslides

(ICL) was established during the UNESCO-Kyoto
University Joint Symposium in 2002.

Participants are from UNESCO (ADG:AS-Nagy),
UNISDR (Pedro Basabe), WMO (DSG:Michel
Jarraud), MOFA & MEXT, KU(Kaoru Takara),
Japan and others.

International
Consortium on
Landslides

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

High-level panel was chaired by Hans van Ginkel (Fomer Rector of UNU).

UNESCO (Director-General Irina Bokova), UNISDR, WMO, ICSU/IRDR, China
Geological Survey, ICL together from floor discussed.

The 2014 Beijing Declaration “Landslide Risk Mitigation : Toward a Safer
Geoenvironment” was adopted on 6 June 2014 following this panel discussion, which
was the preparation for the ISDR-ICL Sendai Partnerships 2015-2025 to be adopted in
Sendai 2015. 531 people, 211 national and international organizations from 40
countries and 5 organizations of United Nations System participated WLF3.
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Kyoji SASSA - Activities of ICL for implementation of Sendai partnership

ISDR-ICL Sendai Partnerships 2015-2025 for global
promotion of understing and reducing landslide disaster risk

Reduction

d Conference o
15 Sen

ISDR-ICL SENDAI PARTNERSHIPS 2015 - 2025 i

16th March, 2015  Sendal, Japan

1 f F i : ity - e |

The partnerships was proposed by ICL and adopted in a session of ““Underlying risk
factors” of 3™ WCDRR in AM on 16 March 2015. It was agreed and signed by leaders
of 16 UN, International and national organizations in PM on 16 March 2015 in Sendai,
Japan. Signatories are ICL Exective Director, Ms. Margareta Wahlstrom (SRSG), and
leaders of UNESCO, FAO, UNU, ICSU, WFEO, IUGS, IUGG, KU, SCJ, GRF and
Japanese (Cabinet office and MEXT), Italian and Croatian Governments.

A method to assess landslide motion for vulnerability and Exposure for
landslide risks: LS-RAPID simulation (Sassa et al. 2014) based on the landslide
dynamics parameters of soils taken from the site

'2014.8 Hiros
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A method to assess landslide-tsunami motion for vulnerability and
exposure for integrated landslide-tsunami risk: LS-Tsunami (Sassa et al
2016) = N =
The Unzen-Mayuyama e
landslide-tsunami disaster in
Japan. 15,000 people were
killed by the landslide and its
landslide-induced tsunami
around Ariake Sea in 1792

£

A

h
Water surface
¢ wpes EL,,
ox
|-~
s
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§ MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT (MONRE)
" VIETNAM INSTITUTE OF GEOSCIENCES AND MINERAL RESOURCES (VIGMR)

Landslides in Vietham and
the needs to develop the landslide risk
assessment technology

Dr. Eng. Le Quoc Hung

INTERNATIONAL FORUM
Japan’s Contribution to Landslide Disaster Risk Reduction
ISDR-ICL Sendai Partnerships 2015-2025 and SATREPS programme

Tokyo, 23-24 November 2016

CONTENTS

1. Landslides in Vietnam
2. State-Funded Landslide Project (SFLP)

3. Needs of contribution from Japan
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Le Quoc Hung - Landslides in Vietnam and the needs to develop the landslide risk assessment technology

1. Landslide in Vietham: Prone areas
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Landslide susceptibility map in

#

Vietnam - 1:1,000,000 scale 4 1

(Nguyen Trong Yem et al,. 2006) R
|

1. Landslide in Vietham: Causes

% Vietnam = one of the countries affected by global climate change

o

» Abnormal weather events =» extreme rainfall

% Mountainous regions in Vietnam:

¥v"  Prone to geo-hazards

¥v"  Potential of mineral resources, hydroelectricity, tourism etc.
v Play an important roles in national socio-economic
v

Attract human resources

% Rapid development and urbanization in mountains

» Human activities = negative impacts (deforestation, mining, slope-cuts for construction,
efc.).

=» significantly promoting geohazard process

= triggering landslides in residential areas, road corridors, hydroelectricity’s reservoir, mining areas...

=} increasing loss of lives and damages to people, infrastructure and environinent.
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1. Landslide in Vietham: Consequences

S o -

Tuyén Hda — Quang Binh

Minh Long-Quang MNgdi

Minh Long —Qua

;ng Ngi

Minh Long —Quang Ngai Minh Héa — Quang Binh

1. Landslide in Vietham: Consequences

Landslides in Lao Cai province

248
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1. Landslide in Vietham: Consequences

Landslides in Dien
Bien province

2. SFLP: State-funded Landslide Project in Viethnam

Full title:
Investigation, assessment and warning zonation for landslides in
the mountainous regions of Vietnam

* Timed:
> Phasel: 2012-2016
# Phasell: 2017-2020

* Carried out by:
> 15 research institutions and all administrative divisions under MONRE

» Leading agency : Vietnam Institute of Geosciences and Mineral
Resources (VIGMR)

»  Pricipal manager: Dr. Le Quoc Hung

* Implemented in mountainous areas
»  75%area of the country mainland
» 37/63provinces
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2. SFLP: Goals

» Establishment of a standard national database on landslides and
generation of landslide hazard maps at 1:50,000 for 37

mountainous provinces of Vietnam, and at 1:10,000 for hot-spot areas;

» Design of an Early Warning System for landslides, and

implementing that in a number of test areas.

2. SFLP: Workflow

Environmental Factors Triggering Landslide Elements at Risk
Factors Inventory
S = e = S
r T

and cover (tme n) Earthauake clata 1 Time n v

Morphology
G'm'! ; Fiyciology (time 0) (ueather data (t-0) '
Fiycroiogy (ime m | Wiesther datagt=n) | "
i Scenario
Landslide runout Havel it
Magnitude - 1 assessment evelopm
b

Frequency analysis I
Population (time 0)

oz Food pezaatne ) L Frepsaenamenst
- (type & = . Magnitude — loss
1 T T 1
B ( v.egl ] (ml relationships c

| i

Spatial modeling of
landslide initiation

L}

Hazard X Vulnerability X Amount ]
A: Data collection : e
and factor mapping v C: Vulnerability
Specific Lives (yps) f tima. / assessment
T Risk
B: Susceptibility and D- Risk ¢
hazard assessment Z All landslide types ERIEEREREaRIIen
F All landslide volumes

r

> All triggering events
Total Risk Logs (ype) Hime 2 All elements at risk D

(adapted from Castellanos Abella, E.A., de Jong, S.M., Van Westen, C.J. and van Asch, W.J., 2008. Multi-scale landslide risk assessment in Cuba. ITC,
University of Utrecht. ITC Dissertation 154,272 p. ISBN: 978-90-6164-268- 8)
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Le Quoc Hung - Landslides in Vietnam and the needs to develop the landslide risk assessment technology

2. SFLP: Deliverables

1. A national database and WebGIS on landslides and related factors;

2. Landslide warning zonation maps at 1:50,000 scales for 37 mountainous provinces, and at
1:10,000 scales for hotspot areas:
# Landslide inventory maps
# landslide susceptibility maps
# landslide hazard maps

# landslide risk maps
3. A pilot network of landslide monitoring stations

4. Reports and guidelines to end-users for:
» Using the result maps, WebGIS and database
» Recommendation of landslide mitigation measures;
# Dissemination and communication of landslide preparedness, prevention and mitigation;

» Landslide monitoring and early warning for very high landslide hazard areas.

2. SFLP: Results so far (10/2012-11/2016)

Landslide inventory maps at 1:50,000 scales for 15 provinces

- T T T T

2 T .2 2 2 T .2 T T T
FAN DO HIEN TRANG TRUGT LODAT DA PEN NAN 2003
HUYEN MUBNG TE TR LAICHAU MANH 1)

@
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2. SFLP: Results so far (10/2012-11/2016)

Landslide inventory maps at 1:50,000 scales for 15 provinces
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2. SFLP: Results so far (10/2012-11/2016)
) Landslfde suscepﬁbility‘ maps _z?t 1:50,000 sicales for 4 provinces
Lao Cai l_l_rovince N 7 .

Thanh Hoa province

Yen Bai province
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2. SFLP: Results so far (10/2012-11/2016)

Transfers of result maps to local authorities and a WebGIS on landslides in Vietnam
involved organizations

HETHONG CARH BAG TALBIEN DA CHAT VA THAM HOA MG TIRUGSG T NHIEN VIET

www. canhbaotruotlo.vi

3. Need of contribution from Japan:
for the next tasks of SFLP

» Rainfall & landslide correlations
» Establishment of rainfall thresholds for different areas
» Use of rainfall thresholds for
> Temporal probability assessment
» Development of an early warning system
» Landslide hazard assessment
» Landslide vulnerability and risk assessment
» Community-based landslide risk management
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3. Need of contribution from Japan:
for the current problems of landslides

» Very pressing needs to develop:

» Landsliderisk assessment technology on swarm-landslides
triggered by extreme rainfall events

» Landsliderisk reduction in the progress of climate change,
urban development

» Integrated technology of early warning and landuse change
based on the reliable landslide hazard assessment

3. Need of contribution from Japan:
for SATREPS projects

» Past SATREPS project by ICL-ITST (2011-2016)

» Assessed large-scale landslides along the transport arteries

» Highly evaluated in Vietnam
» Terminated on 6 November 2016
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3. Need of contribution from Japan:
for SATREPS projects

» Planned SATREPS project by ICL-VIGMR (2017-2022)
» Asked Japan to support

» Research and implementation of combined early warning and landuse change in

vulnerable human settlements exposed to hazardous motion of debris

Ha Long City )"I

{Quang Ninh Pn::w'ince.‘I

Google earth

3. Need of contribution from Japan:
for SATREPS projects

[PROJECT PROPOSAL FOR JAPAN'S TECHNICAL COOPERATION

RESEARCH AND INPLEMENTATION OF COMBINED EARLY WARNING

» Planned SATREPS project by o=l o i
ICL-VIGMR (2017-2022) ' :

» Proposal submitted to the
Embassy in October 2016

Coordinating Agencies.

1 Ci ion D Ministry of Natural Resources and
Environment of Viet Nam (ICD-AMONRE)
jonal C oL ides (ICL)

Tietnamase Jmmplementing Agencios:

Vietnam Institute of Geosciences and Mineral Resources (VIGMR-MONRE)
General of Land A ation (GDLA-MONEE)
National Hydro-Meteorological Service (NHAIS-AMONRE)
Department of Meteorology, Hydrology and Climate Change (DAHCC-MONRE)

Japanese Immplementing Agencies
Research Institute for Natural Hazards and Disaster Recovery, Niigata University
Ci onlL (ICL)
Center for Earth Science and T, of the Japan Agency for

Marine-Farth Science and Technology (JAMSTEC)
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3. Need of contribution from Japan:
for SATREPS projects

> Planned SATREPS project by ICL-VIGMR (2017-2022)
» Overall goals:

> Application of the developed combined technologies of early warning-evacuation
# Landuse change to reduce landslide disaster risk is realized to contribute to the safety ensuring

of vulnerable human settlements
» Purposes:
# Collaborative research based on the world most-advanced landslide risk assessment technology

# Development of combined guidelines of early warning and landuse change to reduce landslide

disaster risk in vulnerable human settlements

3. Need of contribution from Japan:
for SATREPS projects

» Planned SATREPS project by ICL-VIGMR (2017-2022)
» Qutputs:

# A new technology of localized hillslope heavy-rain forecasting is developed

» The initiation mechanism of swarm-landslides in Vietnam is elucidated; and the hazard
assessment technology of fluidized swarm-landslides in Vietnam is established

# Guidelines of earlv-warning and land-use change are established and applied to the selected

pilot site: Ha Long City
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| wish all of participants to support our application of this planned project

PROJECT PROPOSAL FOR JAPAN’S TECHNICAL COOPERATION

RESEARCH AND IMPLEMENTATION OF COMBINED EARLY WARNING
AND LANDUSE CHANGE IN VULNERABLE HUMAN SETTLEMENTS
EXPOSED TO HAZARDOUS MOTION OF DEBRIS

Looking forwards to collaborating with you
in the coming time!

Thanks for your attention |
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DAVOS©SENDAI

IDRC 2017 in SENDAI

International Disaster and Risk Conference 2017, Sendai, JAPAN

§9 wirvs Cae ()

TOHOKU City of SENDAI

Concept

The forum is a venue to spin knowledge from
disasters and weave wisdom of disaster risk
reduction into society

The forum would

1) Promote the implementation of the Sendai Framework for
Disaster Risk Reduction

2) Explore Japanese experiences on disaster risk reduction
and observe recovery process of the Tohoku Region

3) Welcome participants from disaster risk reduction experts
as well as non-experts

258




Yuichi Ono - World Bosai Forum in Sendai 2017

4)

5)

Concept

Explore and develop business opportunities in disaster
risk reduction

Focus on solution-oriented discussion on disaster risk
reduction with concrete examples provided by multi-
stakeholders

Thank assistance to Tohoku from all over the world
after the 11 March 2011 East Japan Earthquake and
Tsunami Disaster

Concept

BOSAI

is a traditional Japanese term, indication a
holistic approach to reduce human and
economic losses from disasters which represents
activities in all disaster phase, including
prevention, recovery, response and mitigation
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Date. November 25sat -27mon, 2017

Venue. Sendai International Center
(Sendai, Japan)

Venue. Sendai International Center
(Sendai, Japan)
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Yuichi Ono - World Bosai Forum in Sendai 2017

Organizer:

Organizing Committee for the World
Bosai Forum / IDRC 2017 in Sendai

Member of the committee (tbc.)

Tohoku University

International Research Institute of Disaster Science
Global Risk Forum GRF Davos

City of Sendai

Miyagi Prefecture

Kohoku ShimBo Publishing Co

Sendai Chamber of Commerce and Industry
Tohoku Economic Federation

Supporters (tbc.)

Cabinet Office

Ministry of Foreign Affairs

Ministry of Land Infrastructure and Transportation
and Tourism,

Japan International Cooperation Agency JICA,
Science Council of Japan

Japan Bosai Platform

World Bank

UNDP

National Research Institute for Earth Science and
Disaster Resilience

Miyagi Prefecture

Tohoku Economic Federation

Sendai Chamber of Commerce and Industry
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Participants.

* UN and other agencies
* Private Sector

* Governments

* Civil Society

* Academia
* Media

How to attend

Register Online (December/January)

Participation fee: 300 USD / person
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Yuichi Ono - World Bosai Forum in Sendai 2017

Program.
25 Nov. (sat) 26 Nov. (sun) 27 Nov. (mon)
) Parallel Parallel Plenary
AM Quoning Session Session Session (2)
Plenary Plenary Parallel .
Session (1) Session (3)  Session oG
Lunch Session Lunch Session

Plenary Parallel
Session (4) Session
Plenary
Session (5)

Plenary Parallel
PM  Session (2) Session
Parallel Parallel
Session Session

Program. Draft Idea of Session themes

@ Solution-oriented discussion to
facilitate implementation of Sendai
Framework for Disaster Risk
Reduction

@ Sharing interactive Ideas and
innovative and cutting-edge
technologies

@ Insight-building cross-cutting
discussion across various sectors and
scientific disciplines.
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Program. Draft Idea of Sessions themes

@ Role of local government / Good
practices from Sendai city

@ Role of media in DRR / Link between
academia and media

€ Outreach to the public / Events
related to the World Tsunami
Awareness day

@ Success stories from the experience
of mitigation, response, recovery and
reconstruction from disaster

Program. Draft Idea of Sessions

wEEEFEE 72—

[ 2ty Iz Bt B SEEtyiay
Plenary Session Exhibition Parallel Session
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Yuichi Ono - World Bosai Forum in Sendai 2017

Program. Draft Idea of the
Business exhibition
@ Attractive exhibition of innovative
and cutting-edge technologies by
leading companies for disaster risk
reduction and a resilient society

[E@2] SNST-SPEORIMELATL (EEA-F)

https://www.kurumaerabi.com/car_news
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Program. Draft Idea of the
Panel exhibition
@ Panel presented by multi-stakeholder

Program. Related events
e Excursion to affected areas
e Cultural Event

and more...
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Schedule.

2016

Aug. Launch of the event

Dec. Establishment of the organizing committee
Homepage open

Apr. First Announcement
Confirm main speakers
Registration open

2017

Jul.  Final announcement
Final call for speakers

Oct. Registration closed

2016 Aug. Launch of the event in Davos
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List of Participants

No. Name K4 Country Organization FHE 2
1 Qunli Han Qunli Han UNESCO | UNESCO Headquarters UNESCO Headquarters
2 | Giuseppe Arduino Giuseppe Arduino | UNESCO | UNESCO Headquarters UNESCO Headquarters
3 | DraZen Hrastié DraZen Hrastié Croatia Embassy of Croatia YOF7F T REEE
4 | Bui Viet Khoi Bui Viet Khoi Vietnam Embassy of Vietham Embassy of Vietnam
5 | Zeljiko Arbanas Zeljiko Arbanas Croatia University of Zagreb 8:232% Landslide
6 Snjezana Mihalic Snjezana Mihalic Croatia University of Zagreb Croatian Landslide
Arbanas Arbanas Group
7 | Dinh Van Tien Dinh Van Tien Vietnam Ins.tltute of Transport Ins.tltute of Transport
Science and Technology Science and Technology
Vietnam Institute of Vietnam Institute of
8 | Le Quoc Hung Le Quoc Hung Vietnam Geosciences and Mineral Geosciences and Mineral
Resources (VIGMR) Resources (VIGMR)
Japan Science and Rl iR EEEE B
9 | Kaoru Takara EE JST Technology Agency, Kyoto | SSfBISIFFZE F ¢ . FRAR
University, DPRI, REPKAEA
10 | Osamu Kato PREE JsT | Japan Science and R TIR R
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