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ainfall triggered deep-seated landslide
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Key points - geomorphology & geology

estructural factors, weathering,
and gravitational slope
deformation were the

underlying causes of the
landslide.
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* Ching-Ying Tsou, Zheng-Yi Feng, Masahiro
Chigira (2011) "Catastrophic landslide
induced by Typhoon Morakot, Shiaolin,
Taiwan", Geomorphology, Volume 127, Issues
3-4, 15, April 2011, Pages 166-178,

2011. doi:10.1016/j.geomorph.2010.12.013
(SCI).
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EMD & HHT

* Huang, N. E., Shen, Z., Long, S. R., Wu, M. C,, Shih,
H. H., Zheng, Q., Yen, N. C,, Tung, C. C., and Liu, H.
H.: The empirical mode decomposition and the
Hilbert spectrum for nonlinear and nonstationary
time series analysis, in: Proceedings of the royal

society of London, series a: mathematical, Physical
and Engineering Sciences, 454, 903-995, 1998.
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Key points of the LS vibration

* Empirical mode decomposition (EMD) was
applied to differentiate weak surface-wave
signals from noise and to estimate the surface-
wave velocities in the region.

* The main frequency contents of the seismic
waves caused by the Xiaolin landslide were in
the range of 0.5 to 1.5 Hz.
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Referee’s comments

e 15T round review comment: This is a substantive
manuscript making a significant step in the
advancement of spectral decomposition
techniques in geophysical/seismological time-
series analysis.

e 2"d round review comment (2011-04-25) | am
happy with the substance of the manuscript and,
as previously, | regard it as a substantive
manuscript making a significant contribution to
the field. 27



Published in Natural Hazards and

Earth System Sciences
eZheng-Yi Feng (2011) The seismic

signatures of the 2009 Shiaolin
landslide in Taiwan, Nat. Hazards
Earth Syst. Sci., 11, 1559-1569,
d0i:10.5194/nhess-11-1559-2011, 25
May 2011.

*|F:1.792, 16/76=21% water resources
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http://blogs.agu.org/landslideblog/ the-seismic-signature-of-a-large-landslide/

| Goagle g §) AGU Blogosp.. * |(E1E . .
EEM SEE BEV BOEEQR) IED =EH) X
x Google | Feng (2011) v E=- | B | E28E»
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American Geophysical Union

DISCUSSION

Connect with Dave:

N Y ) A A _ \ o ABOUT DAVE
‘~‘.1, B, N : : —~— \ 1 Dave Petley is the

LNy TN Z : '. . Wilson Professor of
HOME ABOUT DAVE CONTACT ME Hazard and Risk in the

Department of
Geography at Durham
University in the United

The seismic signature of a large landslide Kingdom. His blog provides a

— ] commentary on landslide events
+1 0 HE 4 ¥ Tweet | 6 3 occurring worldwide, including the
landslides themselves, latest research,
and conferences and meetings.

23 JUNE 2011

Posted by dr-dave

A little under two years ago, on 9th August 2009, Typhoon Morakot triggered a catastrophic

landslide that destroyed the village of Hsiaolin in southern Taiwan, killing over 400 people. |
LY covered this event in detail at the time and later that same year visited the site. There is a OTHER AGU BLOGS
Research presentation about the typhoon and landslide online that can be downloaded. The journal Natural
BIOggINE Hazards and Earth System Science has just published a paper by [g=lgl [P0k Fh_a_t examines the “Z78 DAN'S WILD WILD
seismic signal of the landslide. This journal is open access, so the paper can b;e_z,_'lownloaded from It SCIENCE JOURNAL >>
here. = '
3 §o o m g ; - l’l:;j]l: THE PLAINSPOKEN :
The analysis of the seismic signals associated with B OC SCIENTIST >=




B http//blogs.agu.org/landslideblog/2011/06/23/the-seismic-signaturs-of-a-large-landslide/

[0 vseron. 2|

ik 2| EUETETEETE S| ESNEY v O HEEZHNTHE v 2 Apple 22 @ Yahoo!HE £ Google #E 2 YouTube | 8
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| Pz=- | B | =z

L 8f~ 2| 2TTAHET-EE H BEUTEAS(National .. [F] 282038 8e 5] httip_ Taiwan9%tw_

The analysis of the seismic signals associated with
landslides is a very interesting research area at the
moment. The mechanics of a landslide mean that they
have a distinctly different spectral signature to that of
earthquakes, meaning that very large events can be
detected using global seismic arrays. This provides the
possibility of the remote detection of large landslides.
Furthermore, analysis of the data can provide information
about the time of initiation of the movement and of the
duration of the motion, which in turn can be used to
analyse landslide velocity. In fact the Hsiaolin landslide
demonstrates the value of such an approach — in the
immediate aftermath of the Hsiaolin event there was considerable uncertainty as to whether a large landslide
had actually occurred, followed by a national scandal over the tardiness of the governmental response.
However, our understanding of the seismic signal of large landslides remains poor.

The Feng (2011) paper is a welcome contribution to this area, not least because Taiwan operates a remarkably

dense armray of strong motion instruments. This means that the seismic dataset for Hsiaolin is remarkably good.

The paper examines the strong motion record from six broadband seismometers located close to the landslide.
The key finding is that the landslide was clearly detectable on the strong motion instruments, and had a very
different spectral signature (with the energy being concentrated at 0.5 to 1.5 Hz) to that of earthquakes of a

similar magnitude. The stations located closest to the landslide indicated that the movement lasted for about 95
However, the more distant stations produced notably less

seconds, and movement started at 06:16 local time.
good data because of the rapid attenuation of the seismic signals.

As such, this paper is a really interesting confribution to our understanding of the seismic signature of
landslides. There is some really very interesting work being undertaken by Colin Stark and Goram Ekstrom at
Columbia University exploring the feasibility of a global assessment of very large landslides through remote
observation via the global seismic network; this is a fascinating research area that is going to yield some great
results in the next few years.

Reference

Feng, Z. (2011). The seismic signatures of the 2009 Shiaolin landslide in Taiwan Matural Hazards and Earth
System Science, 11 (5), 1559-1569 DOI: 10.5194/nhess-11-1559-2011
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Applying HHT for the dam
breach surge wave sighature
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Analysis and discussion

* Hydrological process of the surge
wave

*flow stage
°*mean speed
edischarge
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Flood monitoring
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Referee’s comments

e Reviewer #2: I’'m excited by this manuscript.
By picking the Xiaolin landslide damming of
the Qishan river and the subsequent dam-
breach as a focus for a seismic study of
channel hydraulics, the author has cleverly
chosen a rich signal whose interpretation is
straightforward and unambiguous. In so
doing the virtues of using seismology to
probe channel flow are exemplified.
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Referee’s comments

* After some modification of the text | would
welcome seeing this paper in print, and it would
do the journal credit to help pioneer what is likely
to become an important new source of empirical
constraint on river dynamics. The novelty of the
method and the unfamiliarity of seismology to
hydrologists and hydraulic engineers may
generate some confusion in the review process
and | encourage the editors to be steadfast in the

face of negativity should it arise. N



*Feng, Z.-Y. (2011) "The seismic
signatures of the surge wave from
the 2009 Xiaolin landslide-dam
breach in Taiwan", Hydrological

Processes, Sep. 6, 2011 online pub.,
doi: 10.1002/hyp.8239

*JCR IF= 2.068 (13%)
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*River morphology
“Damping” of the surge wave
eSurge wave simulation

80



River morphology

* River morphology induced by the dam
breach surge wave

—Bed Erosion
—Bank erosion
—Cutting
—Deposition

—Meandering ...
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“Damping” of the surge wave

*how far upstream/downstream
extends?

eattenuation of seismicity with
distance?

83



206750 206900 207050 207200

| GeoEye

206450 é06600 206750- 206900 207050 207200




























Surge wave simulation

* \Wave attenuation

e Bedload/sediment transportation
*Flood and bedload interation

* Flood morphology verification
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Thank you very much.

FEEdp ]

c*ﬁ‘

5~ %¥, Ph.D., P.E.
AT

R T S S L
tonyfeng@nchu.edu.tw 105

N

)

-




