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Transient displacement at Noto Peninsula
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Since the end of 2020, a transient continuous displacement have
started, which is detected by the Japanese operational GNSS
network. Simultaneously, earthquake swarms are observed in the
vicinity of the deformation area.

Purpose

To investigate the mechanism of this displacement by geodetic tools.

GNSS daily time series @ Tamasu
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INSAR TS analysis with delay correction

» Sentinel-1A & 1B with LICSBAS
» All ifgs were delay-corrected by a model of Kinoshita (under revision)
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Velocity uncertainty in INSAR TS

In this case, the atmospheric
delay correction didn’t change
velocity estimates (not
shown), but it reduced
uncertainties of velocity
estimation.



INSAR 2.5D analysis (Fujiwara et al. 2000)
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Modelling strategy
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From geologic and seismic observations, | suspect that the
Tamasu-oki segment may have started slipping.
— Forward modelling (next page)



Forward modelling with finite dislocation model

INSAR data were thinned out for

computational efficiency.

» Assume the fault geometry as the
“Tamasu” segment (reverse fault).

Source
parameters
longitude 137.2 degree
latitude 37.51 degree
depth (i) 20000 meter
lronn® | o0 cages
dip angle 80 degree
Fault length 8000 meter
Fault width 7000 meter
dip slip 1.2 meter
strike slip 0.0 meter
opening 0.0 meter
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Joint Bayesian inversion (finite dislocation)
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MCMC distribution (finite dislocation)

» Fukuda and Johnson (2008, GJI)

» 3,000,000 samples

» Some variables were not converged
to Gauss distribution

» Estimated Mw: 5.828

» E[depth] = 15,391 meter
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Joint Bayesian inversion (Mogi source)

sim residual
. . . 37501 Obs. ce ® ‘ .. 3750 4 MOdel ce ® * .. 37.50 RQSidUOl - .. ?
» Spherical source was a little bit v . % . <% . 3 s
Q3745 (1 l‘ % (37.45 1 (1 1 % [37.45 1 g :‘ s
better than the Okada model for e . Y . N
37.40 - - 37.40 o} ®, 37.40 A o} o
INSAR, but worse for GNSS. ~ T . LY > . LY > .
| 37351 o B ,;- 37.35 o B 37.35 o % ,;-
< iy I8 a S0 a S0
-'5 37301 & ..*5"\;' 057 3730 8 ..'h"* 37301 @ .:k"
N Horizontal displacement a _ ... S . S . 7 RMSE = 4.54 m
' —_— 1370 1371 1372 137.3 1370 1371 1372 1373 1370 1371 1372 1373
37.5°N 4 1:0cm / —
72&5 EEEEE | e
37.4°N a \ -10 0 10 20 -10 0 10 20 -10 0 10 20
. / > LOS change (mm) LOS change (mm) Residual (mm)
37.3°N 1 Obs. //I' ~ obs sim residual
o 2
37.2°N 1 > o %ol o “yleo H o %P o
Model |77 T G o Obs.  gpe=. 08 [0 Model .. %" °,‘{ 50| ReSidugle ™ oh
37.1°N ! I ! () o () L) = @ () ® ()
136.6°E 136.8°E 137°E  137.2°E 137.4°E $ 745 - i . °s 75 i’ . > s | i" . s %
Vertical displacement '--'. " o° '»!a 5 o° ’«.. A J
37.6°N /"\ &1‘ 57401 W84, o o 7401 WA, o e 57401 W84 ol o
—] o, ° 2] ‘ () ° o ‘ 00 ° [ ‘
37.5°N f | 37.35- A ,%:.0 s & 37.35 ? :".v-.'.:.o - 37.35 - A :".4.:.0 4
. | 3.0¢m 7 ‘%ﬁ - vo': o ° .o': ‘. o «o". a.
37.4°N Y 5 330 e ot @ A os|57.30] ° e - Yt 4 3730 * ® 3. - Yt
. - . > a T ol > %, s 9.0
37.3°NH Obs S sl @ | | 3725 1°% ™ | | 37251°% RMS‘E = 4.:55 m
37 2°N Mod.el {-/4 | RMSE (EW) = 2.36 mm 137.0 1371 1372 1373 137.0 1371 1372 1373 137.0 1371 1372 1373
o — S| RMSE (NS) = 5.73 mm T
7 AN 136.6°E 136.8°E 137°E| RMSE (UD) =/5.43 mm -20 -10 0 10 -20 -10 0 10 -20 -10 0 10

LOS change (mm) LOS change (mm) Residual (mm)



log10(Volume change)

MCMC distribution (Mogi source)

» Fukuda and Johnson (2008, GJI)

» 3,000,000 samples

» Samples were converged to Gauss distribution
in all variables

» Estimated volume change: 6,606,233 m3

» E[depth] = 7,997 meter
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Summary

» Sentinel-1 time series analysis & delay correction could detect
continuous displacement at Noto peninsula, whose results
were consistent with GNSS observations.

» Forward modelling indicated that a single finite dislocation
model along with the Tamasu reverse segment could explain
large part of observed displacements, but there remains
residual displacements.

» Joint Bayesian inversion suggested that the Mogi spherical
source model better explained observed displacements than
the dislocation model in terms of RMSE, but their difference
was not so large.
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