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computed using the Incorporated Research Institutions for Seismology 
(IRIS) Synthetics Engine (https://ds.iris.edu/ds/products/syngine/). 
The aftershock catalogue and teleseismic data used for back-projection 
and kinematic finite-fault inversion are also from IRIS (https://ds.iris.
edu/wilber3/find_stations/11952284). The InSAR, optical correlation 
data and input files required to reproduce the earthquake simulations 
are available from Zenodo at https://zenodo.org/records/15482247 
(ref. 84).

Code availability
We used the open-source code SeisSol85 for all dynamic rupture and 
ground-motion simulations (www.seissol.org), which is freely avail-
able to download from https://github.com/SeisSol/SeisSol/. The 
SM-VCE method used in this study is publicly available at https://
zenodo.org/records/6346205 ref. 86. The Bayesian inversions for 
both fault geometry and kinematic finite-fault modelling were con-
ducted using the Bayesian Earthquake Analysis Tool (BEAT) code 
available at https://pyrocko.org/beat. The figures were generated 
using the MATLAB, Paraview87 and Generic Mapping Tools v688 
from https://www.generic-mapping-tools.org/.
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Extended Data Fig. 1 | Surface displacement field derived from SAR data. (a) The east component of surface displacement derived from SAR data. The smooth black 
line indicates the mapped fault trace and the yellow star denotes the mainshock epicenter. (b) The vertical component of surface displacement derived from SAR data.
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Extended Data Fig. 2 | Model set-up for the 2025 Mw 7.7 Mandalay 
earthquake. (a) Optical satellite images correlation results (N-S component) 
for Mw 7.7 Myanmar earthquake. (b) Map view of the two fault segments used 
in the Bayesian finite-fault inversion. Segment dimensions, strike, and dip 

angles are indicated for each fault plane. (c) 3D prestress rendering of the 
dynamic fault model, represented by the relative prestress ratio (see details in 
Methods:Dynamic model).
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Extended Data Fig. 3 | Marginal cumulative distribution functions (CDFs) 
of fault dip angles from Bayesian inversion. Left and right panels show the 
CDFs for fault segments FP1 and FP2, respectively. Curves represent the CDFs 

of the posterior distributions, with dashed lines indicating the 5%, 68%, and 95% 
percentile values. The vertical markers denote the Maximum A Posteriori (MAP) 
estimates of dip.
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Extended Data Fig. 4 | Comparison of horizontal surface displacements 
between joint finite-fault inversion results and observations. (a) North–
South displacements. (b) East–West displacements. The left panels show the 
downsampled observations, the middle panels display the corresponding 

synthetic data, and the right panels present the residuals. Orange histograms 
in the top-right corners of the residual panels indicate the weighted variance 
reductions (VR), with red lines marking the maximum a posteriori (MAP) 
solution.

http://www.nature.com/naturegeoscience
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Extended Data Fig. 5 | Teleseismic waveform fits from the joint finite-fault 
inversion. Stations are shown in Figure S2. Gray and red lines show the filtered 
(0.05-0.2 Hz) observed and synthetic displacement waveforms, respectively. 
Black and red numbers in the top-left of each panel indicate the peak amplitudes 
(in cm) of the observed and synthetic traces. Light brown shading represents 
500 synthetic waveform realizations sampled from the posterior distribution. 

Each trace is labeled with the station name and time (in minutes) relative to the 
origin time. Gray and orange histograms in the lower-left and upper-right corners 
show the station-specific time shifts and weighted variance reductions (VR), 
respectively; red lines indicate the maximum a posteriori (MAP) solution. The 
black histogram in the top-middle of each panel shows the weighted residuals.
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Extended Data Fig. 6 | Synthetic ground motions (PGV) from supershear and 
subshear rupture scenarios. (a) Synthetic ground motion (peak ground velocity 
(PGV), 1 Hz resolution) of the preferred supershear rupture model. The black 
box outlines the refined mesh zone where globally 1 Hz resolution is guaranteed. 
(b) Synthetic ground motion decay with distance compared to four empirical 
ground motion models[29-32]. Each dark gray dot represents a synthetic surface 

site, while the black solid line shows the mean PGV decays with distance. Other 
colored solid and corresponding dashed lines represent the predictions and 
associated standard deviation from the empirical models, respectively. Panels (c) 
and (d) present the same quantities as (a) and (b), respectively, but for a purely 
subshear rupture scenario initiated at the same hypocenter as the preferred 
model, yielding a comparable magnitude of Mw 7.75.
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Extended Data Fig. 7 | Nucleation location sensitivity tests with the preferred 
model set-up. (a) Relative prestress ratio of the fault model (SB1) used as the 
preferred model for the Mw 7.7 Myanmar earthquake simulation. (b-d) Final 
fault slip for rupture scenarios initiated at 213 km, 121 km, and 66 km north of the 

stress barrier zone, respectively. Black contours denote 3-second rupture time 
intervals. The resulting moment magnitude is indicated in the bottom-left of 
each panel.

http://www.nature.com/naturegeoscience
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Extended Data Fig. 8 | On-fault dynamics evolution. Evolution of on-fault relative stress ratio (black) and slip rate (blue) at three receiver locations: north of the 
barrier (Receiver 1), within the barrier (Receiver 2), and south of the barrier (Receiver 3), for different nucleation scenarios. All simulations are based on prestress 
condition P2 (Fig. 5e) with barrier model SB1.

http://www.nature.com/naturegeoscience
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Extended Data Fig. 9 | Dynamic rupture scenarios illustrating the influence 
of rupture velocity and nucleation location. (a) Relative prestress ratio of 
the SB4 fault model used for nucleation sensitivity tests. (b) Final fault slip for a 
rupture nucleated 213 km north of the stress barrier, propagating as supershear 
when reaching the stress barrier zone. (c-e) Final fault slip for ruptures nucleated 

213 km, 121 km, and 66 km north of the stress barrier, respectively, with subshear 
rupture between nucleation locations and the stress barrier zone. Black contours 
show rupture fronts at 3 s intervals. The corresponding moment magnitude is 
shown in the bottom-left of each panel.
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