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Introduction

On 28 March 2025 at 06:20 UTC, a major earthquake of Mw 7.7 occurred in central Myanmar, with
its epicenter located along the central segment of the Sagaing Fault, one of the main tectonic
structures in Southeast Asia (Bradley & Hubbard, 2025; Vera et al., 2025). The event, characterized
by a shallow hypocenter (~10 km), generated intense ground shaking (Modified Mercalli Intensity
IX) in densely populated areas, causing significant casualties and widespread infrastructural
damage. Effects were felt at distances exceeding 1000 km from the epicentral area, likely related to
local seismic amplification controlled by geological conditions (Shahzada et al., 2025). The rupture
propagated for approximately 90 s along a ~490 km fault segment, suggesting supershear dynamics,
as confirmed by teleseismic data (Vera et al., 2025; Melgar et al., 2025). Twelve minutes after the
mainshock, an Mw 6.7 aftershock occurred, likely triggered by static stress changes induced by the
main event (USGSa, 2025).

Tectonic Setting

Myanmar is located within a complex tectonic collision zone between the southeastern margin of
the Eurasian Plate and the Indian Plate (Mitchell et al., 2012; Tha Zin Htet Tin et al., 2022). The major
right-lateral strike-slip Sagaing Fault, extending over 1200 km with a predominantly N=S orientation,
accommodates a significant portion of the relative motion between the Burma and Sunda plates,
with slip rates estimated at approximately 20 mm/year in the central sections (Vigny et al., 2003;
Socquet et al., 2006; Wang et al., 2014; Tha Zin Htet Tin et al., 2022). The area affected by the 2025
earthquake coincides with a known seismic gap identified by previous geological and seismotectonic
studies, suggesting long-term elastic strain accumulation and partial rupture of this gap (Hurukawa
& Maung Maung, 2011; Bradley & Hubbard, 2025) (Fig.1).
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Fig.1 - Overview of the geographical setting and seismicity of the Myanmar area. The focal mechanism of the mainshock
is shown together with the aftershocks and the historical earthquakes (USGS, 2025). The active faults are part of the
Active Faults of Eurasia Database (AFEAD) (Zelenin et al., 2022). Fault segmentation is based on the classification
proposed by Wang et al. (2014). The illustrated seismic gaps refer to the study by Hurukawa and Maung Maung (2011).

Data and Methods

Coseismic deformation associated with the Mw 7.7 event was reconstructed through the integration
of SAR Sentinel-1-based techniques: Pixel Offset Tracking (POT) (Gray et al., 1998; Casu et al., 2010,
2011), Multiple Aperture Interferometry (MAI) (Bechor & Zebker, 2006; Jiang et al., 2017), and
Interferometric Synthetic Aperture Radar (InSAR) (Massonnet et al., 1993; Massonnet & Feigl,
1998). This integrated approach was crucial to constrain horizontal displacement components,
particularly the predominant N—S motion, which is nearly imperceptible with conventional InSAR.
Data inversion was conducted in two steps: a nonlinear inversion to estimate the source location,
depth, geometry, and rupture mechanism (Okada, 1985; Williams & Wadge, 1998; Atzori et al.,
2009), followed by a linear inversion to reconstruct the slip distribution and orientation along the
fault (Atzori & Antonioli, 2011; Atzori et al., 2019). A Coulomb Failure Function (ACFF) analysis was
also performed to assess the interaction between the mainshock and the Mw 6.7 aftershock (Stein
et al., 1992; Simpson & Reasemberg, 1994; Harris, 1998).

Results and Discussion

Results show a surface deformation field consistent with right-lateral strike-slip motion along an
almost vertical structure, with horizontal displacements reaching ~5 m along the fault trace.
Maximum slip occurs in the central segment, corresponding to the seismic gap (Hurukawa & Maung
Maung, 2011). The rupture is confined to the upper 15-20 km of the crust and extends for ~490 km,
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consistent with supershear propagation (Walker & Shearer, 2009; Petersen et al., 2023; Zeng et al.,
2025; Melgar et al., 2025; Vera et al., 2025;) (Fig. 2). Finally, the performed ACFF analysis supports
the hypothesis that the Mw 6.7 aftershock was triggered by static stress changes (a strong positive
static stress transfer, with values up to 1.9 MPa) induced by the mainshock through rupture
propagation and stress concentration along the fault system.
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Fig.2 — Modeling of the three segments with the corresponding slip distribution derived from the inversion of InSAR
data. (a) The 2D map view; (b) the slip distribution of each segment, in the strike/dip reference system, with associated
1-sigma uncertainties, represented by ellipses for each cell; (c) the 3D view from the east.

Conclusions

The 2025 Mw 7.7 Myanmar earthquake was one of the most significant seismic events in Southeast
Asia over the past century. The combined use of different Sentinel-1 datasets enabled full spatial
coverage of the rupture extent and a robust characterization of the seismogenic source, including
its slip distribution. The results provide new constraints on fault kinematics and segmentation, as
well as insights into stress transfer and aftershock triggering mechanisms, with important
implications for seismic hazard assessment in the region.
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