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Central Geological Survey (CGS) in Taiwan ced i it ith
landslide,” viewed as revealing geological information or contributing disaster prevention, | Laséhide
That term is mainly composed by “landslide inventory, potential large-scale landslide and |, R2ppened befere
dip slope.” Taking a potential large-scale landslide in Chexinlun, Gukeng Township, Yunlin [ == ===
County. (ID: DDOS, hercby called the Chexinlun site) as an cxample, by using multiple, T
techniques, aimed to delineate the area of Chexinlun site and even to survey the possible | cormmm contiton
mechanism of triggering large-scale landslide, probably causing severe casualties like Sia

village. As far as CGS is concemed, combination of all statc-of-the-art techniques to better| "
understand the character of slope becomes the first priority.

EE T T

I

TR e S T
I
it

TS

1. For the initial investigation, using LIDAR DEM data and acrial images could effectively delincate the arca of PLSL,
even interpret the terrain features or shallow landslides.

2. Taking Chexinlun site (D0O0S) as an example, combination of all kinds of methods, indicates the sliding mass at down
slope having a graben structure and two different groundwater tables.

3. During 2018-2019, the monitoring system showed that the activity in this site remained stable. The monitoring
results will also be contributed to numerical simulation o the stability of landslides under different scenarios.
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1. Advances in Geophysical Methods for Characterizing and

A.

Monitoring Landslide Hazards I (Oral)
Bof BRGM(# B¥ i &) T S 47 » #3417 5 Ao
Bl @b g R IE A % PR Hok BB (fuzzy logic) e 3N ok g
- B 7 FE T v 1 ER > 48 P Multi-geophysical interpretation using
fuzzy logic data fusion: application to landslides imagery. f%—"ﬁ G
Grandjean » I * ¥ 3k W2 = % » ¢ ol P L E ~ Sk
AR PRI VLR EE PR PR ZRE VA
BEIEHHEE T RAZE 2 e ¥ BRI E 3 g W HFT N o
7 # W F 3 4 (British Geological Survey)é-$+m 2+ 1 3% 0 ¢
N e MR T R R Jhd B AR RRIR N - KA
B e g ™ot g p o Towards an improved geotechnical
understanding of landslide hazard from ground-based geophysical
survey and monitoring > T’F—*Ff Jonathan Chambers » i£3% & B K % & 1E
WARY > WP A FIF TSR kA AR
p 4~ % % Jie Dou(Nagaoka University of Technology) 3! * A
LiDAR F 4 4p B = % > ,%gzi 3487 e f247 & (5m LiDAR DEM -~ 30m
LIDAR DEM~30mASTER DEM) % #=iz & & )i i@ Lo & R 715 ¥
SR A b B @ PR 2 fEM A 492 3 0 4o LR RF
2 SVM > ge ki i RAp3 v THRFH LR -



® 3~BRGM ¥+ Grandjean 3.p! (1)4eim i & 3 fr e H 12 54 ? (2)

L2 BBt A e ?

B 4 - 5 8 ¥¢ & % xi(Early Warning Systems, EWSs) > % » 5 = B ;L #T#

o

DESIGN
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MONITORING

*Geological knowledge Instruments
*Risk scenarios installation
*Design criteria *Data collection
*Choice of geo- *Data transmission

indicators *Data elaboration
FORECASTING EDUCATION

v

*Data interpretation *Risk perception
*Comparison with *Safe behaviours

thresholds *Response to warning

*Forecasting methods *Population
*Warning mnvolvement
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2. Advances in Geophysical Methods for Characterizing and
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Monitoring Landslide Hazards II (Poster)
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Mreyen, A
1 WHY? l How? DISCUSSION
MOTIVATION OF THE STUDY - Mountain ranges in seismically active regions Useo TecHmquEs - With the combination of several geophysical techniques we attempt to dis- Geophysical and gesmorphologi-
aften prasent vast numbers of deep-seated and voluminous landsidss. tinguish the basal shearing horizon of the studied landsiide,its volume and general i the saka
In general, the comprehansion of factars contributing o such siope well 22 geomechanical parameters |endsiide to be an Ansidp, desge
failures can help to Seflir rotational failure. The
| AT elecuical resisivity omography  -lithologicalinformation ,
- - : T e deposies volume of the falled mass is
- ~ W SAT  Seismicrefraction tomography  -actively triggered seismic anergl estimated to be ~ 30 MY, In this Case, most significant results were revealed
2 WHERE? \ 2D Pewave contrast profiss by the use of active and passive seismic techniques. The use of the ERT
RE? W MASW  wulSchanne snalysis of surfsce waves - sctively Diggred seismic anergy results is rather fmited dus to the slevated water content and the chaatic

- 1D Swave contrast profiies ;
" - structure of tha lzndslida deposits. Tha lateral and basal bordars of the failed

sTuoY area - The seismic region in the Romanian U . I
Carpathian Meuntains presents numerous massive slope failures, -impsdince contrast of materials . rock mass wars defined and visualized in
, the are is y an i ismic history v Amay  smalaperturs seismicamsy i a detsiled 30 geomodel of the siope
g -surface (Rayleigh) waves characterization L
(uscs, 2017y (sezquent, 2015).
. w4905 5321 Eas "

1804 “the Grase Quake” " My 78-7.5 HD i50km In contrast to Pawave velocity and electrical resistivity prospactions, surface and shear wave

1838 vrancss £Q Mu7s HD 150 km velocity measurements are able 1o reveal contrasts that are independent of the soils water - remodiedpe
1940 Vrancea £Q My 78 HD 9o km content. The latter is used to define the mechanical propertiss of the invelved rocks and soil 3
1977 Vrancea EQ Mw7s HD g4 km materials of complex slope deformations based on velocity responses. Depending on the
1986 Vrancea £Q Mw7z D 132 km ible technical setup and local t, ambiant ethods 1y all -1
vy i HD S km possible technical set-up and local environment, ambient noise array methods gansrally allow - =
very deep sounding. In 3 next step, the calculated failed volume (+ 13.1 % due to estimated volume
loss) was placed back in place to remodel a possible pre-failure state of the slope.
link nd th i The latter is used as basis for a numerical back-analysis considering contributing

/-5 GEOPHYSICAL RESULTS \ \fact h 25 materizl and J

7 OUTLOOK
Mumerical calculati 3t a back-analysis of (in
1 I a static and dynamic domain] are currently in progress. The software used is the
o 3DEC 5.2 from 1tz )

Seismic array
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The key slement of these simulations is the definition of the structural setting
(bedding orientation, joints) =5 well =s the mechanical properties of rock. First
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3 ‘WHAT?

GENERAL APPROAGH - “Softened” hummocky morphalogies that resuft - =

from weathering and aging can make it difficult to understand the cir- ACENOWLEDGEMENTS
cumstances of slope failure development and 1o trece the limits between @ ERT
invsitu and cisplaced material. We use severs| 2zoohvsical technicues to Electrical resistivity valuas: ~ ~
map lateral and basal boundaries of landslide masses in order to comple- ~Upper part > 150 Oim ( REFERENCES
ment gesmorphological analyses. The use of multiple methods aise ak- i 4
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Morphological Mapping of Landslides
using Images and Videos from Drones
and SfM

4 Sharad K. Gupta, Nitu Singh, Dericks P. Shukla,
Ramesh P. Singh

INTRODUCTION

Q Large landslides and complex geomorphology

Q Difficult to estimate volume/area/perimeter from
traditional instruments.

Q SfM for 3D reconstruction using drone videos and
images.

QO Videos for coarse reconstruction and high-
resolution images for fine reconstruction.

METHODS & TOOLS

Q Photos + Videos

Q Structure from Motion

O Meshroom, AGl Metashapes
Q MeshLab/CloudCompare

a Global Mapper

Key Points Searching methods
from SIFT .g. K-NN Search

Store Matched
Key Points

Assigning Ori
to the Kev Points

Get Rid of Bad Essential
Points Matrix

Georeferencing Surface
|and Mesh Mergin, Reconstruction

Dense Cloud
Generation

T/

UAV images in combination
with SfM provide a flexible

and effective tool to map and

monitor large landslides.

Take a picture to download th

nitor large land. "

+..
v, 4

Plcture tg g,

i

FIELD VISIT

RESULTS
Volume | Enclosed Area| Perimeter
(cu.m) (sa.m) (m)
Part above road | -4,00,986.39] 77,300, 1173.00|
Part below road | -2,88,002.49) 28,100  994.37

CONCLUSIONS

Q A very large landslide such as Kotrupi, cannot be
measured in the field using traditional instruments
and hence UAV's and SfM can be very effective in
mapping and monitoring such landslides.

FUTURE SCOPE

0 3D Slope stability analysis requires the geometric surface of an
area. The surface generated using current analysis could be
applied for local stability analysis within the landslide area.
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