Fast Reports of the 2025 Mw 7.8 Mandalay, Myanmar
Earthquake: unraveling the rupture characteristics
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Abstract The Seismica Fast Reports of the 2025 Mandalay, Myanmar Earthquake unraveled distinct facets
of the source. We envisage that further studies will reconcile these different findings.

1 Anoverview

On 28 March 2025, Myanmar was struck by a massive
Mw 7.8 earthquake — one of the most powerful seis-
mic events in the nation’s recorded history. The earth-
quake unleashed extreme shaking, registering a Mod-
ified Mercalli Intensity of X in the near-source region,
and left a trail of destruction that reached parts of Thai-
land, China, and Vietnam. Early online information
confirmed that the strike-slip event occurred on the
north-south trending Sagaing Fault, and had a very long
rupture on the order of 400 km (USGS, 2025).

Seismica Fast Reports allow researchers to publish
preliminary assessments of noteworthy events, which
are more involved than automated processing (e.g., mo-
ment tensor solutions) but less detailed than standard
scientific studies that tend to be published months and
years afterward. At the time of writing, three such
reports have examined the rupture characteristics of
the event (Inoue et al., 2025; Melgar et al., 2025; Hi-
rano et al., 2025). Notably, each study used differ-
ent datasets—seismograph records, satellite imagery,
trench observations, and CCTV footage. Together, they
offered broad-ranging perspectives on the complex rup-
ture behavior of the event, addressing key questions:
How did the rupture propagate? What was its overall
geometry? How was the slip distributed? And how does
it relate to past events?

Inoue et al. (2025) analyzed vertical components (P-
wave) of teleseismic recordings using a potency den-
sity tensor inversion technique. This technique aims
at recovering the rupture geometry (Shimizu et al.,
2020). Their findings suggested that the event nucle-
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ated and propagated with a supershear rupture velocity
(i.e., faster than the S-wave can travel). More intricately,
the event was associated with multiple (at least three)
asymmetric, bilateral ruptures or subevents, although
the overall rupture was unilateral, traveling from north
to south.

Melgar et al. (2025) carried out joint inversion of re-
gional strong motion waveforms and Sentinel-1 SAR
pixel offsets to infer a detailed kinematic rupture model
of the event. They applied a multi-time window method
that allows flexible rupture timing (Melgar and Bock,
2015). Their model suggests that the total rupture ex-
tended 450 km with depth-averaged slip in the range of
3to5m.

Hirano et al. (2025) conducted an innovative analy-
sis of the CCTV footage to track surface rupture. Their
results suggest that the rupture may have nucleated at
supershear speed, decelerated to subshear speed (~3.0
km/s) between 60 km and 120 km south of the epicen-
ter, and then returned to supershear speed. This pat-
tern aligns with evidence from strong-motion record-
ings and waveform simulations. They also note that the
rupture deceleration occurred in a low stress drop re-
gion, as identified through satellite imagery, suggesting
a positive correlation between the rupture speed and
the stress drop.

All of these studies agree on the supershear charac-
teristics of the rupture. They also agree that large slip
patches are located in the nucleation or hypocentral re-
gion. However, there are significant differences in the
resolved features of the rupture. The moment rate func-
tion inferred by Melgar et al. does not exhibit multi-
ple peaks, whereas that inferred by Inoue et al. does.
There are also differences in inferring rupture behavior
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atthe intersection between the Sagaing segment (where
the hypocenter is located) and the Meiktila segment (lo-
cated south of the first segment). Inoue et al. and Hi-
rano et al. argued that the intersection may act as a bar-
rier to rupture. In contrast, Melgar et al. suggested it is
rather diffusive, i.e., not a strong barrier. Another dif-
ference lies in the maximum rupture speed, which is
approximately 6.0 km/s in the case of Inoue et al., com-
pared to 4.8 km/s in the case of Melgar et al. An ultimate
question thus arises as to how these different observa-
tions can be reconciled.

We find that the different reports consistently de-
scribe this event as having an unusually long rupture.
Based on the reported findings, we speculate on two
possible contributing factors: (1) supershear rupture
speed, and (2) the occurrence of multiple distinct sub-
events within the overall rupture. Supershear rupture
may have contributed to sustaining the extensive rup-
ture propagation, assuming favorable conditions such
as high pre-stress, a long and straight fault geometry,
and conducive crustal properties. As for the distinct
sub-events, they reportedly spanned approximately 120
km, 150 km, and 200 km (Inoue et al., 2025), with vary-
ing degrees of spatial overlap. Their sequence and inter-
action may have collectively produced the exceptionally
long rupture.

Last butnotleast, Myanmar has a long history of large
earthquakes, particularly on the Saingang Fault. Mel-
gar etal. (2025) uncovered paleoseismic evidence of five
surface-rupturing earthquakes that possibly occurred
over the past millennium, implying that an average re-
currence period of similarly sized events is less than
200 years for the Saingang fault. There is a need to fur-
ther corroborate this early finding with a more rigorous
study.

We note that other equally important studies have
been reported elsewhere (e.g., Ye et al. 2025; Antoine
et al. 2025; Vera et al. 2025; Kearse and Kaneko 2025;
Xiwei et al. 2025). However, a discussion of them lies
beyond the scope of this editorial.
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