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EP21C: Landslides and Landscape Evolution: Mechanisms and Feedbacks | Posters

Landslides pose a significant hazard to communities on human timescales while their long-term behavior modulates the pace and style of landscape evolution. Case studies,
often rich in physical complexity, can be difficult to generalize across landscapes. Conversely, landscape evolution studies often trade that complexity for broad spatio-
temporal applicability. While landslides are driven by local phenomena, collectively they can shape long-term hillslope and channel evolution regionally or glebally. Landslide
studies that span this spatio-temporal range must include both landscape-scale context and sufficient physical information to understand critical mechanics. This session
seeks contributions exploring the role of landslides in a broader surface processes setting. We encourage submissions that advance our understanding of feedbacks between
landslides and landscape evolution, such as the signatures of landslides in hillslope and channel processes, along with mechanisms controlling slope failure and mobility. We
welcome contributions from field to modeling studies, especially those incorporating multi-disciplinary tools or datasets.

EP21C-2251 Regional, tree-ring based chronology of landslides in the Outer Western Carpathians
Karel Sithén
Karel §r’lhén_. Qrganization Not Listed, Washington, DC, United States; University of Ostrava, Ostrava, Czech Republic

EP21C-2252 A Combination of Dry Spells and Extreme Precipitation Is Responsible for Triggering Landslides in the Outer Western Carpathians
Radek Tichavsky

f 2 - 1 3 2
Radek Tichavsky . Juan Antonio Ballesteros-Canovas . Karel Silhan , Radim Tolasz and Markus Stoffel | (1)University of Osfrava, Ostrava,
Czech Republic, {2)University of Geneva, Geneva, Switzerland, (3)Czech Hydrometeorological Institute, Ostrava, Czech Republic

EP21C-2253 Geomarphological And Paleoenvironmental Study Between Maca And Lari,Colca Valley, Arequipa, Peru.
Brent Ward

Z 5 4 4 1 3
Gioachino Robegi . Brent Ward 5Gael Araujo | Rigoberto Aguilar | Joseph Huanca , Nicholas J Roberts | Benjamin van Wyk de Vies |
Nelida Manrique , Bilberto Zavala and Swann Zerathe | (1)Simon Fraser University, Bumaby, BC, Canada, (2}5imon Fraser University, Earth
Sciences, Burnaby, BC, Canada, (3)insttutc Geoldgico, Minero y Metalirgico, Lima, Peru, (4}0Observatorio Vulcanologice del INGEMMET -
Instifuto Geoldgico, Minero y Metalurgico, Areguipa, Peru, (5)Université Clermont Auvergne, Clermont Ferrand. France, (6)Observatorio
Vulcanoldgico del INGEMMET, Arequipa, Peru, (T)Université Grenoble Alpes, Grenoble, France

EP21C-2254 Comparative analysis between short and long-term landslide erosion rates in the Serra do Mar mountain range - Brazil
Nelson Ferreira Fernandes

Lucia MARIA DA Silva, UFRJ Federal University of Rio de Janeiro. Rio De Janeiro, Brazil. Nelson Ferreira Fernandes, UFRJ Federal
University of Rio de Janeiro, Department of Geography. Rio De Janeiro, Brazil and Pietro Laba, Federal University of Rio de Janeiro, Rio de
Janeiro, Brazil

EP21C-2255 Oblique divergence activating large-scale rainfall induced landslides: Evidence from Tarma Ber, Northwestern Plateau of Ethiopia
Tesfay Kiros

2 1 3
Tesfay Kiros , Stefan Wohnlich , Michael Alber and Bedru Hussien , (1)Ruhr University Bochum, Applied Geology, Bochum, Germany,
(2)Ruhr University Bochum, Hydrogeology Department, Bochum, Germany, (3)Addis Ababa Sclence and Technology University, Earth Science,
Addis Ababa, Ethiopia

EP21C-2256 Climatic and tectonic controls of erosion in the eastern end of Himalaya
Kevin Shao

Kevin Shao, University of California Los Angeles, Los Angeles, CA, United States, Seulgi Moon, Stanford Univ-GES, Cambridge, MA, United
States and Gen Li, University of Southem California, Los Angeles, CA, United States

EP21C-2257 The impacts of landslides triggered by the 2009 Typhoon Morakot on landscape evolution: A mass balance approach
Clarke Delisle

Clarke Delisle and Brian J Yanites. Indiana University Bloomington, Earth and Atmosphenc Sciences. Bloomington, IN. United States

EP21C-2258 Experimental and Numerical Studies on the Seismic Response and Failure Pattern of Anti-Dip Rock Slope
Hung-Hui Li
Hung-Hui Li and Chi-Chieh Chen, National Defense University, Department of Environmental Information and Engineening, Taipei, Taiwan

EP21C-2258 A rapid assessment method of soil slope seismic stability considering effect of dynamic pore water pressure
Shuai Huang
Shuai Huang and Yanju Peng. Institute of Crustal Dynamic, China Earthqualke Administration, Earthqualke Engineenng, Beijing, China

EP21C-2260 Post-seismic evolution of organic carbon mobilised by landsliding
Thomas Croissant

1 2 1 1 1
Thomas Croissant . Gen Li , Robert G Hilfon . Jin Wang and Alexander Densmore , (1)Durham University, Durhiam, United Kingdom,
(2)University of Galifornia Los Angeles, Los Angeles. CA, United States

EP21C-2261 Preservation and transporiation of landslide deposits under multiple timescales in the Taiwan orogenic belt
Chan-Mao Chen
Chan-Mao Chen, J Bruce H Shyu and Hsiu-Kue Tsui, National Taiwan University, Taipei, Taiwan

EP21C-2262 Scale dependent topographic control of landslide frequency-size statistics
William Gregory Medwedeff

William Gregory Medwedeff, University of Michigan Ann Arbor, Ann Arbor, M, United States, Mann Kristen Clark, Univ Michigan, Ann Arbor,
MI, United States, Dimitrios Zekkos, University of Michigan, Ann Arbor, M, United States and A. Joshua West, Univ. of Southern California, Los
Angeles, CA, United States



E > £ RiEARE

AGU2018F 3¢ ¢ A kAZE 3875 5 X (127 10p 2127 14p ) FA4c i3 H 2 5
WFEEE AR B BFACRISATT o A € FEAGU 1003E £ > KpeH 4w 4
BgHFRI27 13p (w)at b 75 2 1085 5 4% 4 42 7 (Night at the Museums) » fie & & 1 &0
1 = 4533 fz &~ 7§ 45 (National Air and Space Museum) ~ 228 % B A fE ¢ o= it
4= 4 (National Museum of African American History and Culture) ~ p #X f € & 4~ 4=(National
Museum of Natural History)£2 # B R 7 € 12 4~ 45(National Museum of American History) >

TERERIREFALAL > FLEBA SN ERRAREF LB a2 &= Fioml4 -

£3 IR RY T GRS

poHp g g R
, 7 AR it
oAt ES
12/8 17:30 12/8 04:15 H b ] B 4 45 9k 17:305 4%
12/9 8:30 12/8 19:15 FREe Yo 8T » LA
12/9~12/10 12/9 FEwAEREHE D.C. o » s
Pt D] 2E g RS H Y F
12/11 ~12/15 12/10~12/14 ,
T~
12/15~12/16 12/14~12/15 PWEERHE D.Cow ey
B ik D 835K 00:2051 1 >
12/16 ~12/17 05:50 12/16 0:020
05:504%:F 4 F] B "% 8 35



https://zh.wikipedia.org/w/index.php?title=%E5%9B%BD%E7%AB%8B%E9%9D%9E%E8%A3%94%E7%BE%8E%E5%9B%BD%E4%BA%BA%E5%8E%86%E5%8F%B2%E5%92%8C%E6%96%87%E5%8C%96%E5%8D%9A%E7%89%A9%E9%A6%86&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%9B%BD%E7%AB%8B%E9%9D%9E%E8%A3%94%E7%BE%8E%E5%9B%BD%E4%BA%BA%E5%8E%86%E5%8F%B2%E5%92%8C%E6%96%87%E5%8C%96%E5%8D%9A%E7%89%A9%E9%A6%86&action=edit&redlink=1

.

B2 AGU 2018 # 3¢ € i~ B3R % & € 3

il
IR
b= ,]" T;

Wiproved lnv\r ental Doél'“v‘ ‘
Making in Data Sparse Regjons -
A ‘:ovor‘glng Eart \Eﬂ9| .

Kel Markort

!‘ g NASASERV)R .’.
;( : ~‘\_\.~\

93-7

(c)
FI3AGU 2018 3t g @ BT €3 ()FF 2 HE B A3 ¢ H T > (b)2 FINSASK & hE 7 #t
o A PHERA P OFREIN FRFLAEAFEERSE 2 VEFRERE > BT
i ENASAKF %25 (InSight) *# TV E BT A PR AN E > T mEP
B A3 ~ (c)Google s B H-» v rak ¥ LAY 0 T f23-.Google Earth Engine s *



A sLICE OF THE muM

(b)

(d)

Bl4 AGU 20185724 ¢ Bysent fr bz e 3te BEH > RLEB L 240 2 AR RF L E 48
(National Museum of American History)z /& # 3= @ (a)ff ¥ 42 % BT 8 ~ (b)(c)(d)i5 B M+
BAAEZEHREERANEEE T EB42 BH 3w 2§

%7 AGUR yeni b > A RIFHIS L F ] e ¥ o (BSRPO)E Bt 57
(NSPO)™ e 75 B T ik BHE B 7 ARS P 2 TP L2 ¥ RPEP T
50 0 F 4 121 120 (2 )8 7% MOST-NSF & 77 FACET-GEMT AGU Town Hall Meeting
22 TaiwanNight % %7 BpP AL F 2R & FEF LR E s § - FLER A

7 %2 7 Taiwan Night#= > BB ah 852 Fp 82§23 FARE RE X T 572



o e
i
L

L

g L2 O i Ch bttt
Natonal Gefense Uneruty, Tomon, hepabic o

e

N ==

o id et o, PEASN 04
Tt ko
——

B e et e s
—«-:——1“-‘&“-

o o e, ok 13 sl o i
e e

et e
A4/, i choe 1 1, Mok 1, 15,1 16 have et s

heched

2 whole of the model will b wabe m the vl e e
bk e

S MOST #iss

Hirisiry of Seience and Technolasy

Hung-Hui Li and Chi-Chieh Chen hunghuitiwgmaii.com
National Defense University, Taiwan, Republic of China

156 FALL MEETING EP21C-2258

=S5 Washington, D.C. 110-14 Do 2018 A otract D) 388367

1.Introduction

When the rock slope and stratum layer surfaces have an
intersecting angle of 20” and below and the two tilt in opposite
directions, it can be called anti-dip slope or escarpment. It is
easier for toppling failure to ocecur. Small-scale toppling is
common in the riverbed slopes of Taiwan. Goodman and
Bray(1976) used anti-dip slopes with two sets of joints,
calculated the tvpe of damage through limit equilibriuin
analysis(LEA). Guo et al. (2017), explored the stability of rock
slopes under seismic effects using LEA.

This study aims to explore the seismic response and failure
pattern by experimental and LEA methods. In the experiments,
a series of shaking table tests with a physical model, and the
different peak ground accelerations (PGA) and frequencies were
considered as seismic loadings.

Fig 1. small-scale toppling
failure (Tiangul Creek, Taiwan)

Fig 2. Slope geometry (Modified
from Goodman and Bray, 1976)

2. Experimental setup

There are 16 independent blocks in the rock slope physical
madel and the geometry of cach block was checked by
Axfy<tany, (Ax and ¥ arc the width and height of the block
separately, i, is the dip angle of the base) to ensure every block
and whole of the model will be stable in the initial state. In the
shaking table tests, set PGA = 0.24g, 0.4g and 0.48g (fix f=4Hz,
and frequency — 4, 5, 6 Hz (fix PGA - 0.24g).

The rock block is composed of plasier, sand, and barium
sulfate, the parameters (¢p, da. ¥y, Yy, s, o) were set o
ensure each rock block and the model as a whole were stable at
their initial condition.

Table 1. Comparison of geometric parameters
[ o | | W |
10m | £ ‘ 566°
Sem | 120 | 384

Ttem | v
Protolype | 25 KN /m?
Model | 0.02 N/erm®

3 de |
40 607 38.15° | 38.15°
-4 8 37.79° | 32.51°
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LED ight  Fast Camera LED fight Shaking table

Fig 3. Physical model
geometry

3. Results and Discussions

Experiment result shows, blocks 1-3 slide first, and provided
additional space for other blocks to slide and rotate. The blocks
spacc for movement grows as the gaps increase. It was
discovered that the maximum slide displacement and angle of
rotation decrease as the frequency increases (Figs. 5).

Under the condition of a 4 Hz [requency, when PGA
increases from 0.24 g to 0.48 g, blocks 1-10 slide more than the
uphill blocks, especially with increasing PGA; the amount of
sliding always incrcases dramatically (Figs. 6). The angle of
rolation increases as PGA increases, For the three areas with a
Ax /¥, ratio close to 1, blocks 1, 15, and 16 have lower values.

Fig 4. Experiment setup of shaking
table tests
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Fig 6. Max. sliding displacement and rotation angle of block vs.
block number under PGA=0.24, 0.4, 0.48g and f = 4Hz

Also discovered from the experiment results, higher PGA
leads to an increase of toppling blocks at the slope toe;
based on the theorctical analysis, the stability of a rock
slope is overrated at higher PGA, as shown in Table 2,

Table 2. Comparison of analytical solution and experimental results
(4,=12, fixed f=4 Hz, PGA=0.24, 0.4 and 0.48 g}

PGA Theoretical analysis Experiment resuls
e Stuble: . Stable:
4blacks 4 blocks
Toppling: Toppling:
og 11 blocks 9 bloks
Stiding:
3 blocks
Stuble: 3 Stable:
3 blocks 2 blocks
Toppling: Toppling:
v 10 blocks 12 blocks
Sl -3 Sliding:
3 blocks 2 blocks
Stable: Stable:
3 blocks 0 block
toppling: Toppling:
ndse 9 blocks 13 blocks
Stiding:
4 blocks

[ stavte I Toppiing ] siimg

In addition, the anti-dip
slope physical model is used
for kinematics experiments,
numerical simulations (UDEC)
and LEA operations, and the
Failure Pattern are consistent,
Dynamic simulation results
will continue fo be explored
in the future.

Fig 7. The failure pattern of the
anti-dip slope model
numerically simulates

4. Conclusions

The preliminary findings of this research are
summarized as follows: (1) the acceleration responses ol
the model are related to the geometries of the composed
blocks and the seismic conditions; (2} the maximum
sliding displacement and rotation angle of a block will
decrease with an increase of frequency; (3) at a frequency
ol 4 Hz, the PGA increases [rom 0.24g 10 0.48g, (he sliding
displacement of the blocks near the bottom of the slope
were larger than those near the top, and the rotation angle
also increases with increasing PGA.
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