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For large landquake
Large area > 0.1 km?
Deep failure surface > 10 m
Rapid movement

(Cruden & Varnes, 1996)

1.Accelerationj2.Deceleration 3.Impact

Rotational landslide Translational landslide Block slide

Rockfall Topple Debris flow

Block model: single-force mechanism
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Block model:



. 0808 15:00 (UTC) b Grid-based single force inversion (gSF)
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Detection module: grid-based SF inversion
(20-50 sec period)




Landquake epicenter determination (LED)
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Relocated procedure using 1-3 Hz seismic
signals: LED




IES-BATS/NCREE waveform data

accquisition by slarchive tool
running on PC

Cut 5-min time windows

'

Grid search gSF inversion:

0.2° grid spacing at 3-km depth
single-force mechanism
waveforms 0.02-0.05 Hz

NO A YES
W

Detection module
(updated every 7 sec)

L-------------

Identification module

General source inversion:

fMT, dMT, iMT, SF mechanisms

Bandpass filter to 1-3 Hz
Calculate horizontal
envelope function

NO

Send messages

Landquake epicenter determination:
0.01° grid spacing on surface topography
Cross-correlation of horizontal

envelop function
A new gSF inversion at best location

Location module

e e

Large inland event

Landquake Force History (LFH)
Estimated mass, trajectory
Dam-forming landslide event?

Dynamics module

real-time landquake monitoring system

(RLMS)
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single force

Shiaolin event

considering multi-forces
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LOKT  Vertical Radial Tangential
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Epi = 20.99 km  Azi = 148.36 deg. Maz. Amp. = 0.54E-03 cm 100.00 sec
FLUR  Vertical Radial Tangential
shif= 0.00 CC= 0.72 VR= 0.51shif= 0.00 CC= 0.79 VR= 0.62shif= 0.00 CC= 0.98 VR= 0.87
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TOLI Vertical Radial Tangential

shif= 0.00 CC= 0.36 VR=-0.20shif= 0.00 CC= 0.85 VR= 0.64shif= 0.00 CC= 0.94 VR= 0.88

SNR= 2.507 SNR= 3.732
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SNR= 5.005 SNR= 2.416
obs. obs.
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DYNO  Vertical Radial Tangential
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LFH inversion: waveform fitting

0.02-0.08 Hz




Max. Force: 3.219x10'° N

o - -
o LOKT 1-3 Hz Azi. 321.8°
; Epi. 17.55 km
| |
<
=
0
o
°
North
0 20 40 60 80 100120140 E 't
. as
Time [sec]
15 '= 1000 Down
Trajectory . 11.2 m/s £ 697 m
‘ — 2 10 : 750 IFI -—-a-a-
N ° : E c 500
e — @ 250 128 m
1€ > B
® - O ‘0 o
=, 5 O -250
% : o % £ -500 735 m
F -
- > -10 /s % -750
I NN -15 Q -1000
1000 m 0 20 40 60 80 100120140 0 20 40 60 80 100120140
Time [sec] Time [sec]




7.8x1010 kg
D2-0.05 Hz, 8.2x1010 kg
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Question: can RLMS system detect
the relatively small event?
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Dam-formation event in Soudelor typhoon
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estimation using seismic signal
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Hydrological model: Darcy-like acuifer
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