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Introduction

In Japan, a number of landslides occurred due to the Noto Peninsula earthquake on January 1, 2024.

In this presentation, we will introduce a case survey of one of the landslides due to the Noto Peninsula
earthquake, in which we conducted a field survey ,Laser profiler investigation and installed GNSS
observation equipment to observe the landslide.

Investigations and observations of this landslide are still underway. This presentation presents the
results of the survey at this time.
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(Adapted from https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%ACHE5%88%97%E5%B3%
B6, https://gbank.gs[. ‘E/geonaw/geonuvi.Eh@15,3z35129,136.91)
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1. Outline of the landslide area

The earthquake Overview
Date and time :2024/1/1 16:10
Depth of epicenter : 16km
Magnitude : M7.6

maximum intensity : 7/

Excerpt from Earthquake Research Committee, Headquarters for Earthquake Research Promotion

‘ The survey area is in the seismic intensity of 6 or higher. ‘
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Fig. Estimated seismic intensity distribution map by JIMA

Adapted from https://www.jma.go.jp/bosai/map.html#11/37.341/137.03/&contents=estimated_intensity_ . . e e
ma: P Jma-golp i " Fig. Earthquake-induced coastal uplift in the area around

the epicenter (Taken October 29,2024)
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1. Outline of the landslide area
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| Fig Location map Fig. panoramic view of the landslide
Adapt from https://gbank.gsj.jp/geonavi/geonavi.php#15,37.35129,136.91484 Adapt from https://www.hokkoku.co.jp/articles/-/1305109
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1. Outline of the landslide area

Distribution of geological features and pre-existing landslide topographys Ltj *  The study area consists of Paleogene andesite |

»KY:_.::\ e — \V\‘x [ I )(\ ava and mudstone/sandstone. Sandstone and

Pre-existing landslide topography mudstone unconformably overlie andesite lava.
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* There are many pre-existing landslide topograp
hys around the study area.
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Fig. Geologic map and pre-existing landslide topographic distribution map Fig. Geologic boundary identified in survey borings
Adapt from https://gbank.gsj.jp/geonavi/geonavi.php#15,37.35129,136.91484
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2. Field survey
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2. Field survey

Upper parts

Many standing trees remain on the head. The
thickness of the landslide layer thickness may be
extremely thin.

SR
b S ‘E
Main scarp (H=5~25m)

Secondary goll pse occurring at the

' ft cl
main scarp. 7 Gray soft clay
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2. Field survey
Lower parts
g 5
Many of the trees have fallen on the down

Relatively fresh bedrock is exposed below the
subsidence zone

slope side.

S

End of range with standing trees. The surface is uneven. 8 Surface trees emain without falling over.
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3.

(1) Comparison of topographic maps before and after the earthquake

Fig. P

Laser profiler investigation

9

After the earthquake(2024/1/11
EX y )

for January 11, 2025
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3.

(2) Differential analysis using LP data before and after the earthquake

Laser profiler investigation

Topographic change after the earthquake
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The landslide had a
maximum topographic
change of 55 m after
the earthquake.
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Fig. Differential analysis using LP data before and after the earthquake®
(LPin2021°) = (LP'in April 2024 )
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Topographic change of heavy rainfall in September 2024

Small collapses occurred
caused by heavy rainfall
| after the earthquake at |
the edges of the landslide.
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Fig. Differential analysis using LP data before and after the earthquake@
(LPin April 2024) — (LPin October 2024 ) 2024/12/19
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4 . GNSS Observation

@ Purpose of the observation

« To prevent secondary damage

+ To study the mechanism of landslide occurrence
« and the design of landslide control works

¥ Landslide dam monitoring is conducted separately.
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@ Selection of Observation Instruments

- - Fig. Example of installation of an extensometer
* The scale of the landslide is large.
+ The landslide masses are soft and easily dismantled - LN
and fluidized %
+ The height of the scrap is high. (H=5~25m)

—Installation of invar wire extensometer is difficult.

Adopted GNSS observation at
multiple points

X Satellite positioning systems are systems ‘7 é A
H H ) RURFRA EEFHH
:c)}'rl]athtésg riautr?lihtes to measure current location Fig. Image of GNSS observation system

11 Adapt from https://www.k-mil.net/construction_methods/detail/1858 2024/12/19
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4 . GNSS Observation

@ Selection of installation location; 4 locations
« A safe place at aftershocks

» Representative points of each block

« Points where downstream impacts are significa

nt in the event of large-scale sediment transport.
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Fig. Location ‘
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4. GNSS Obsgrvation
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4 . GNSS Observation
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:,j;;/h Fig. The landslide movement direction based on GNSS observations
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5. Conclusion

« GNSS installation is effective for large landslides where it is difficult to install

an invar-wire extensometer in an emergency.

- The landslide shows a decreasing trend in displacement velocity after the
earthquake.

- After the main quake, there was an aftershock of M6.0 and the heavy rain,

but no significant landslide movement was observed.

- In the future, we plan to evaluate the stability and design countermeasures of
the landslide by synthesizing the results of the borehole investigation and the
displacement observations of the landslide in the ground.
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Thank you for your attention
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