ICL Contribution to Landslide Disaster Risk Reduction

“Nicola Casagli- -
| Verorftalc(gni e
KyojiSassa . .
Peter . Bobrowsky\;\ S
Kaoru Takara e

Editors N

Understanding and
Reducing Landslide
Disaster Risk

Volume 3 Monitoring and Early Warning

@ Springer



Contents

Monitoring and Early Warning Systems: Applications and Perspectives. . . .. . .. 1
Nicola Casagli, Emanuele Intrieri, Tommaso Carla, Federico Di Traglia,

William Frodella, Giovanni Gigli, Luca Lombardi, Massimiliano Nocentini,

Federico Raspini, and Veronica Tofani

Part I Monitoring and Remote Sensing for Landslide Risk Mitigation

Defining Kinematic and Evolutive Features of Earth Flows Using Integrated
Monitoring and Low-Cost Sensors. . . ... ............................... 25
Paola Revellino, Luigi Guerriero, Giuseppe Ruzza,

and Francesco M. Guadagno

Monitoring of Thermoelastic Wave Within a Rock Mass Coupling Information

from IR Camera and Crack Meters: A 24-Hour Experiment on “Branicka

Skala” Rock in Prague, Czechia ... .. ....... ... ... . ... ... ............ 41
Ondfej Racek, Jan Blahtt, and Filip Hartvich

The Role of Measure of Deep-Seated Displacements in the Monitoring Networks

on Large-Scale Landslide. . . . .. ... ... .. ... ... .. ... ... 49
Paolo Allasia, Marco Baldo, Francesco Faccini, Danilo Godone, Davide Notti,

and Flavio Poggi

Flow Slides in Uzbekistan: Overview and Case Studies . . . .. .. .............. 59
Rustam Niyazov, Bakhtiar Nurtaev, Gani Bimurzaev,
and Mansur Tashpulatov

Long-Term Geophysical Monitoring of Moisture Driven Landslide Processes. ... 67
Jonathan Chambers, Philip Meldrum, Paul Wilkinson, Jessica Holmes,

David Huntley, Peter T. Bobrowsky, David Gunn, Sebastian Uhlemann,

and Nick Slater

Geophysical Monitoring of Landslides: State-of-the Art and Recent
AdVances . . ... ... 75
Denis Jongmans, Sylvain Fiolleau, and Gregory Biévre

Geophysical Monitoring of Landslides—A Step Closer Towards Predictive
Understanding? . . .. ... ... .. 85
Sebastian Uhlemann, Jonathan Chambers, Philip Meldrum, Patrick McClure,

and Baptiste Dafflon

Recent Advances in High Spatial Resolution Geophysical Monitoring

of Moisture-Induced Landslides. . . . .. ......... ... ... ... ... .......... 93
Jim Whiteley, Arnaud Watlet, Sebastian Uhlemann, Philip Meldrum,

Paul Wilkinson, and Jonathan Chambers

XXV



XXVi

Contents

Characteristic Analysis of the Nayong Rock Avalanche Based on the Seismic

Hao Luo, Aiguo Xing, Kaiping Jin, Shimin Xu, and Yu Zhuang
Electrical Resistivity Tomography (ERT) Based Investigation of Two Landslides

in Guizhou, China . . .. ... .. ... . .. ... . . . . ... 109
Yu Zhuang and Aiguo Xing
Vibration of Piled Rocks—Which Rock Can Be Removed?. . .. .............. 117

Kiminori Araiba and Shoji Doshida

Urgent Issues and New Suggestions for Geo-disaster Prevention in Japan . ... .. 123
Motoyuki Suzuki, Kyoko Kagohara, Kazuyuki Sakaguchi, Hiroaki Matsugi,
and Satoru Kataoka

Development of Resident Participation-Type Slope Measurement/Monitoring

System in Mountain Region. . . . ... ... ... .. ... ... ... ... 131
Tomofumi Koyama, Seiji Kondo, Taizo Kobayashi, Shinichi Akutagawa,

Takeshi Sato, Katsuyuki Nakata, and Kazuyuki Shimojima

Debris Flow Detection Using a Video Camera . . . ... ...................... 141
Ko-Fei Liu, Ting-Iu Kuo, and Shih-Chao Wei

Landslide Mapping and Monitoring with Satellite Interferometry. ... ... ... ... 149
Federico Raspini, Emanuele Intrieri, Davide Festa, and Nicola Casagli

Comparison Between PS and SBAS InSAR Techniques in Monitoring
Shallow Landslides . .. ... ... .. .. .. .. . . . .. . . . 155
Xue Chen, Giulia Tessari, Massimo Fabris, Vladimiro Achilli, and Mario Floris

Analyses of Koitash Landslide, Affecting Mailuu Suu Valley, Kyrgyzstan,

Through Integrated Remote Sensing Techniques. . . .. ... ... ... ... ......... 163
Giulia Tessari, Loris Copa, Giaime Origgi, Almazbek Torgoev, Lars Uhlig,

and Francesco Holecz

Landslide Monitoring in the Main Municipalities of Sikkim Himalaya, India,
Through Sentinel-1 SARData . . ........ ... .. ... ... ... . ............ 173
Giulia Tessari, Divya Kashyap, and Francesco Holecz

Part I Landslide Early Warning Systems, Forecasting Models and Time
Prediction of Landslides

Definition and First Application of a Probabilistic Warning Model
for Rainfall-Induced Landslides. . . . .. .............. ... .. . ... .. .. ...... 181
Gaetano Pecoraro and Michele Calvello

Establishment of an Integrated Landslide Early Warning and Monitoring

System in Populated Areas . ........ ... ... . ... ... ... ... 189
Nikolaos Depountis, Nikolaos Sabatakakis, Katerina Kavoura,

Konstantinos Nikolakopoulos, Panagiotis Elias, and George Drakatos

An Integrated WebGIS System for Shallow Landslide Hazard

Early Warning. . . . . ... ... 195
Nguyen Duc Ha, Le Quoc Hung, Takahiro Sayama, Kyoji Sassa, Kaoru Takara,

and Khang Dang



Contents

Xxvii

The Value of Soil Wetness Measurements for Regional Landslide Early Warning

SyStems . . . ...

Manfred Stdhli and Adrian Wicki

Technical Concepts for an Early Warning System for Rainfall Induced

Landslides in Informal Settlements . . ... .......... ... .. .. .. ... ... .....

John Singer, Kurosch Thuro, Moritz Gamperl, Tamara Breuninger,
and Bettina Menschik

Combination of Rainfall Thresholds and Susceptibility Maps for Early Warning

Purposes for Shallow Landslides at Regional Scale in Taiwan ...............

An Lu, Wei-Kai Haung, Ching-Fang Lee, Lun-Wei Wei, Hsi-Hung Lin,
and Chun-Chi Chi

Development of Landslide Early Warning System Based on the Satellite-Derived

Rainfall Threshold in Indonesia. . . .. ........ ... .. ... .. .. .. ... ... .....

Agus Setyo Muntohar, Olga Mavrouli, Victor G. Jetten, Cees J. van Westen,
and Rokhmat Hidayat

Establishing Soil Moisture and Rainfall Intensity-Duration Thresholds
for Initiation of Mass Movements Along the National Higway-58 in the Chamoli

District of Uttarakhand . . .. . ... ... ... ... . ... . ... ... ...

Shobhana Lakhera, P. K. Champati Ray, Michel Jaboyedoff, and Harshita Tiwari
The Efficient Early Warning with South East- Asia Oceania Flash Flood

Guidance System (SAOFFGS) . .. ... ... ... ... . . . . . . . ..

Agie Wandala Putra, Nn. Ummul Choir Os, and Imaduddin Salma Faalih

Regional Approaches in Forecasting Rainfall-Induced Landslides. . . .........

Maria Teresa Brunetti, Massimo Melillo, Stefano Luigi Gariano, Luca Ciabatta,
Luca Brocca, and Silvia Peruccacci

Seven Years of Landslide Forecasting in Norway—Strengths and Limitations . . .

Graziella Devoli, Hervé Colleuille, Monica Sund, and Jaran Wasrud

Characterization of Hillslope Deposits for Physically-Based Landslide

Forecasting Models . . ... ... ... .. . . . . . . . .

Veronica Tofani, Gabriele Bicocchi, Elena Benedetta Masi, Carlo Tacconi Stefanelli,
Guglielmo Rossi, and Filippo Catani

Development of a Rainfall-Induced Landslide Forecast Tool for New Zealand . . .

Brenda Rosser, Chris Massey, Biljana Lukovic, Sally Dellow, and Matt Hill

Presenting Some Successful Cases of Regional Landslides Early Warning

Systems in China . . . .. ... ... . . . . . ..

Qiang Xu, Dalei Peng, Xuanmei Fan, Xing Zhu, and Chaoyang He
Towards an Early Warning System for Instable Slopes in Georgia: The Large

Tskneti-Akhaldaba-Landslide . ... ........... .. ... .. .. .. ... ..........

Klaus-Peter Keilig, Markus Bauer, Peter Neumann, and Kurosch Thuro

An EWS of Landslide and Slope Failure by MEMS Tilting Sensor Array . . . ..

Lin Wang, Makoto Fukuhara, Taro Uchimura, Gallage Chaminda,
and Tharindu Abeykoon

Influence of Intervals Measuring Surface Displacement on Time Prediction

of Slope Failure Using Fukuzono Method . ... ..........................

Naoki Iwata and Katsuo Sasahara

203

209

217

227

237

245

251

257

265

273



XXviii

Contents

Velocity and Acceleration of Surface Displacement in Sandy Model Slope

with Various Slope Conditions. . . .. ........ ... ... ... ..................

Katsuo Sasahara

Comparison of Moving-Average, Lazy, and Information Gain Methods

for Predicting Weekly Slope-Movements: A Case-Study in Chamoli, India . . . . .

Praveen Kumar, Priyanka Sihag, Ankush Pathania, Pratik Chaturvedi, K. V. Uday,
and Varun Dutt

New Insights into the Spatiotemporal Precursory Failure Dynamics

of the 2017 Xinmo Landslide and Its Surrounds . . ... ....................

Antoinette Tordesillas, Shuo Zhou, Federico Di Traglia,
and Emanuele Intrieri

Cutting-Edge Technologies Aiming for Better Outcomes of Landslide

Disaster Mitigation . ............ ... ... . . .. ...

Kazuo Konagai

International Consortium on Landslides . . ................. ... ... .........





