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Space geodesy: high-spatial resolution

Satellite imaging is a powerful tool to measure surface deformations

Range change

Deformation




Space geodesy: high-spatial resolution

Interferometric Synthetic POT: Pixel Offset Tracking
Aperture Radar (optical images)
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Coseismic geodetic observations to

Interferograms, MAI, and POT results
derive 3D surface deformation
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Consistent Fault Geometry from Different Constraits
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Epicenter Relocation
with Regional Data
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Coseismic Kinematic Rupture Process and Supershear Rupture
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Finite Fault Model from Joint Inversion of Geodetic and Seismic Observations
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Data Fitting: Geodetic
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Super Shear Rupture Speed Constrained by Fault-
Parallel/Normal Amplitude Ratio at NPW Station
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Coseismic Damage Zone Width Constrained by Optical Imaging

96.2°

z—-¢*1"‘

96,0+ Smoy Basall, |

2025 Mw7.8
" rupture

| ...w

v

95.8°
.
95_60_‘ el A e A (A Nayyld&w TOtal Slig [m]
30 km r 1 | : - r* 2 J L 200 m : 0.0 5.5 '_
22.0° 21.0° 20.0° 19.0°
wl
in
™ O
a

2 ii E{roﬁle #2

LT 025 rupture

21°N

jf

! © Observations
3 — 10-m-binned mean,
. — Fitting line

(=]
T

deformation zone
width = 60m

L]
T

Fault-parallel displacement (m})

fault slip =
522+0.13m

profile #1

19°N
Surface motion [m]
-—

-3 0 3
Northward Southward
C
profile #2 —
. fault slip =
2174023 m

Fault-parallel displacement (m)

L L 1

deformation zone
width = 330m
——




Time shifts between R and Z
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Grid Search for the Best Fault Zone Model
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A Wide Fault Damage Zone of the Sagaing Fault
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Single Event and Cummuative
Effects of Past Events
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Thick Fault Zone Impact on Supershear and Its Transition
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Fault geometry (diping direction change) may also play a role.
Huang et al., 2016, EPSL



Take home message

* Earthquake produced a 480-km-long surface rupture.

* The sub-shear transitioned to supershear (~5.3 km/s) about 100
km south of the epicenter, sustaining this velocity for over 200 km.

* The supershear segment aligns with a ~2 km-thick low-velocity
fault zone exhibiting ~45% shear wave speed reduction.

* Thick fault zone facilitate supershear, and its transition matches
with observation



