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Figure 1 Regional tectonic map of the 2025 Myanmar M,,7.7 earthquake. (a) Regional plate boundaries and major active faults; (b) distribution of
regional faults, historical earthquakes, and surface rupture extents; (c) index map of high-resolution remote sensing imagery collected in this study. SGF,
Sagaing Fault; SMT, Sunda Megathrust; MFT, Main Frontal Thrust; EHS, Eastern Himalayan Syntaxis; RRF, Red River Fault; XJF, Xiaojiang Fault;
LRF, Longling-Ruili Fault; NTHF, NanTinghe Fault; MLF, Menglian Fault; DLF, Daluo Fault; MELF, Menglong Fault; CHMLF, Chahe-Mengla Fault;
LJF, Lijiang Fault; YMF, Yuanmou Fault; LCF, Lancangjiang Fault; ZMHF, Zemuhe Fault. The rupture extents of historical earthquakes are cited from
the Ref. [20]; the regional historical earthquake catalog is based on data from the USGS (https://www.earthquake.usgs.gov, 2025), and the National
Earthquake Science Data Center of Chinal®?; the active fault data from the Ref. [23]
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Figure 2 Spatial distribution of surface rupture from the 2025 Myanmar M,,7.7 earthquake and historical strong earthquakes. (a) Surface rupture
distribution interpreted from high-resolution satellite imagery; (b) historical major earthquake timings and rupture extents along the Sagaing Fault. Fault
segmentation, historical rupture extents, and magnitudes are adapted from Ref. [20], the active fault data from the Ref. [23], the rupture extent from
pixel offset Tracking (POT) is based on dataset®’], the aftershock catalog is based on dataset (http://61.19.55.91/inside.html), and the regional historical
earthquake catalog is based on data from the USGS (https://www.earthquake.usgs.gov, 2025)
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Figure 3 Interpretation of typical surface ruptures along the Sagaing segment. (a) Post-earthquake BJ-3 satellite imagery; (b) pre-earthquake GF-2
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Figure 4 Interpretation and measurement of typical surface ruptures east of Meiktila. (a) Surface rupture distribution at a representative location;
(b)—(d) close-up views of surface ruptures and displacement measurements of linear features
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Figure 6 Surface rupture displacement measurements from the 2025 Myanmar M,,7.7 earthquake. (a) Spatial distribution of surface displacement
measurement points; (b) range of displacement values along the surface rupture trace; (c) surface displacement values derived from POT, adapted from

dataset™®). The active fault data from the Ref. [23]
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Figure 7 Field investigation and measurement of typical surface ruptures along the Nay Pyi Taw segment. (a) Detailed surface rupture features
observed in cultivated land; (b) measurement of right-lateral offset along an irrigation channel; (c) surface rupture characteristics adjacent to a road;

(d) measurement of right-lateral offset across a road
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trace of the Sagaing Fault is from Wang et al.”"); the rupture extents of historical major earthquakes are adapted from Hurukawa and Maung!'®!, and
Wang et al.””); the active fault data from the Ref. [23], the regional historical earthquake catalog is based on data from the USGS (https://www.
earthquake.usgs.gov, 2025)

5561



M3 b B 20255118 H70% F32H

ATEEN ISR, VST S s o & AN e PR (1 an, 1908
AEM,7.237) ) T e ol S A A 1 e
7 S R A K R EAEAE AT E RO R, SR IAE SR
T B B A5 1 A AT 9 1 S T2 BB v A b R e
FTRIASE, 75 BT 2 X i s e i 2 | Tl MR AT
fifFo%.

[y 0 b 7= el 4 R L )2 43 B A R,
PR M A2 R A A A AT A, R ITAS X R R A
PR AR TE. S W ST A 3 S Ty T A AT AR X
W55, ST A TR 7T @Rk N & 5 2 [
DI b iEas B, 5 o Z ) i« Mg 2s B DA
Ko ST Wity U A Ak A el e 1 2 B (1A18).

5 WEBIAA

BT R PR DA BRI EER, 2025440
M7 TR R — IR R 2, [R] 5 b e il R ARV S i
WAL A A . LM R 2K B i 3 405 km, EVA
SEMIEN-SIH]. 20254E i) M, 7. 7H1 72 5 /D 3 i 1 S
Wiy rpp s iy . R . N ELER . BT
BORAEMR, Foh ST B S OB R 2, ek
FIN HAR B Bl A 2. e el v £ e

it
A, PEARIERAFQ, BaBRHEML T QRS
5530k

T 379N R, XL B R RS L X R A
BEFSHTEY 3 | TSR, BAREEGE RN 1.0
+0.1~5.540.55 m, fe K AT e Fe i o Tl i SL
BE fEREB I BE, S pl P A, o, At
B B AT e A B it P (B R R 1.240.12~5.540.55 m; %
BRPL B A e A4S B E R O 1.15+0. 12~
4.420.44 m; PN HCARECATTE O A5 B A ITE A 1,001~
4.4£0.44 m; JECB AR A B 1.2£0.12~
3.65+0.37 m.

YT 183945 = A A 2470 R v AN B . e 4
A 45 1 2 45 1 XY B 45 W2 B 114 o7 T RS S5 4L
IR, 202544048 M., 7. 7HUZ (B 240 BBl 5 H T g
FEAEZESE. AU HI AR 3 B Bo i 4K FE 3K (200 km),
T e A b 6 7 4685 /N T 5 K B AN 75 km A 52
B, HuReRMIMAWZ B TS, forhRRz
FE B FS A5E H 2R F: 30

SRR i R L EW . GNSS
W R RERK RS, IRk AT
TS5 W ST e B 1 AR A i RE S B B
gz R R B, UM E R LBk &
A i AR ) AT B

AXERNEFEsHERTEXGHEREGHATL R E 2 WM E B4 N E . 218 22 8 R A & 6F R
f, RERREBFTaFAEARRRE, £HFTRA.

1 Klinger Y. High-resolution satellite imagery mapping of the surface rupture and slip distribution of the M,, 7.8, 14 November 2001 Kokoxili
Earthquake, Kunlun Fault, Northern Xizang, China. Bull Seismol Soc Am, 2005, 95: 1970-1987

2 XuX, Yu G, Klinger Y, et al. Reevaluation of surface rupture parameters and faulting segmentation of the 2001 Kunlunshan earthquake (34, 7.8),
northern Tibetan Plateau, China. J Geophys Res, 2006, 111: 2004JB003488

3 Wesnousky S G. Predicting the endpoints of earthquake ruptures. Nature, 2006, 444: 358-360

4 Wesnousky S G. Displacement and geometrical characteristics of earthquake surface ruptures: issues and implications for seismic-hazard analysis
and the process of earthquake rupture. Bull Seismol Soc Am, 2008, 98: 1609-1632

5 Liu-Zeng J, Zhang Z, Wen L, et al. Co-seismic ruptures of the 12 May 2008, Ms 8.0 Wenchuan earthquake, Sichuan: east-west crustal shortening
on oblique, parallel thrusts along the eastern edge of Tibet. Earth Planet Sci Lett, 2009, 286: 355-370

6 Liu-ZengJ, Wen L, Sun J, et al. Surficial slip and rupture geometry on the Beichuan Fault near Hongkou during the M,, 7.9 Wenchuan Earthquake,
China. Bull Seismol Soc Am, 2010, 100: 2615-2650

7 Liu-Zeng J, Sun J, Wang P, et al. Surface ruptures on the transverse Xiaoyudong fault: a significant segment boundary breached during the 2008
Wenchuan earthquake, China. Tectonophysics, 2012, 580: 218-241

8 Oskin M E, Arrowsmith J R, Corona A H, et al. Near-field deformation from the El Mayor—Cucapah earthquake revealed by differential LIDAR.
Science, 2012, 335: 702-705

9

Rockwell T K, Klinger Y. Surface rupture and slip distribution of the 1940 Imperial Valley Earthquake, Imperial Fault, Southern California:

implications for rupture segmentation and dynamics. Bull Seismol Soc Am, 2013, 103: 629-640

5562


https://doi.org/10.1785/0120040233
https://doi.org/10.1029/2004JB003488
https://doi.org/10.1038/nature05275
https://doi.org/10.1785/0120070111
https://doi.org/10.1016/j.epsl.2009.07.017
https://doi.org/10.1785/0120090316
https://doi.org/10.1016/j.tecto.2012.09.024
https://doi.org/10.1126/science.1213778
https://doi.org/10.1785/0120120192

10

11

12

13

15

16

17

19

20

21

22

23

24

25

26

27
28

29

30

31

32

33

34
35

Antoine S L, Klinger Y, Delorme A, et al. Off-fault deformation in regions of complex fault geometries: the 2013, M,,7.7, Baluchistan Rupture
(Pakistan). JGR Solid Earth, 2022, 127: €¢2022JB024480

Chen G H, Li Z W, Xu X W, et al. Co-seismic surface deformation and late Quaternary accumulated displacement along the seismogenic fault of
the 2021 Madoi M7.4 earthquake and their implications for regional tectonics (in Chinese). Chin J Geophys, 2022, 65: 2984-3005 [[A:1E, 2558
W, IR, F. 20214E T ) 22 M7 AR KR AR A LR () R =R A - S W 50 P 2 W i SR AR M L X S i T 50 bR B4R, 2022, 65:
2984-3005]

Liu-Zeng J, Liu Z, Liu X, et al. Fault orientation trumps fault maturity in controlling coseismic rupture characteristics of the 2021 Maduo
Earthquake. AGU Adv, 2024, 5: ¢2023AV001134

Wells D L, Coppersmith K J. New empirical relationships among magnitude, rupture length, rupture width, rupture area, and surface displacement.
Bull Seismol Soc Am, 1994, 84: 974-1002

Pan J, Li H, Chevalier M L, et al. Co-seismic rupture of the 2021, M7.4 Maduo earthquake (northern Xizang): short-cutting of the Kunlun fault big
bend. Earth Planet Sci Lett, 2022, 594: 117703

YulJ X, Ren Z K, Zhang H P, et al. Surface rupture of the February 6, 2023 M,,7.5 Elbistan Earthquake in Turkey (in Chinese). Seismol Geol, 2024,
46: 1263-1279 [FTihE, [EVAM, TKET, 4 +H 202342 6 H M, 7.5 Elbistani 2 Fehk 247 70 HRE. b2 Hb R, 2024, 46: 1263-1279]
Liu J, Ji C, Zhang J Y, et al. Tectonic setting and general features of coseismic rupture of the 25 April, 2015 M,,7.8 Gorkha, Nepal earthquake (in
Chinese). Chin Sci Bull, 2015, 60: 2640-2655 [X|##, 202, 1K E, 4. 20154E4 7 25 H JRIH/R M, 7.8 5 H 2 () 2252 A 3 75 5 FIAEHAE. Rla-iE iR,
2015, 60: 2640-2655]

Fadil W, Wei S, Bradley K, et al. Active faults revealed and new constraints on their seismogenic depth from a high-resolution regional focal
mechanism catalog in Myanmar (2016-2021). Bull Seismol Soc Am, 2023, 113: 613-635

Hurukawa N, Maung Maung P. Two seismic gaps on the Sagaing Fault, Myanmar, derived from relocation of historical earthquakes since 1918.
Geophys Res Lett, 2011, 38: L01310

Wang Y, Sieh K, Aung T, et al. Earthquakes and slip rate of the southern Sagaing fault: insights from an offset ancient fort wall, lower Burma
(Myanmar). Geophys J Int, 2011, 185: 49-64

Wang Y, Sieh K, Tun S T, et al. Active tectonics and earthquake potential of the Myanmar region. JGR Solid Earth, 2014, 119: 3767-3822
Curray J R. Tectonics and history of the Andaman Sea region. J Asian Earth Sci, 2005, 25: 187-232

Gu X G. Chinese Historical Earthquake Catalog (in Chinese). Beijing: Science Press, 1983 [FZh4X. P s bk H 5%, Jbat: Bl i,
1983]

Xu X W, Han Z J, Yang X P, et al. Seismotectonic Map in China and its Adjacent Regions (in Chinese). Beijing: Seismol Press, 2016 [#:834F, #i17
7, bet, . hIE RATT X R EE 1. bat: AR RRAL, 2016]

Liang P, Xu Y, Zhou X, et al. Coseismic surface ruptures of M,,7.8 and M,,7.5 earthquakes occurred on February 6, 2023, and seismic hazard
assessment of the East Anatolian Fault Zone, Southeastern Tiirkiye. Sci China Earth Sci, 2025, 68: 611-625

Wang J Q, Zhang G H, Shan X J, et al. Three-dimensional deformation of the 2008 Gaize earthquakes resolved from InSAR measurements by
multiple view angles and its tectonic implications (in Chinese). Seismol Geol, 2016, 38: 978-986 [ 41K, T FE %, HuBi L, 55, 20084 VG i i
MR Z A A InSARBUR (1 = AU AR f B K128 43T, MbRRHLIT, 2016, 38: 978-986]

Rangin C, Maurin T, Masson F. Combined effects of Eurasia/Sunda oblique convergence and East-Tibetan crustal flow on the active tectonics of
Burma. J Asian Earth Sci, 2013, 76: 185-194

Hall R. Late Jurassic—Cenozoic reconstructions of the Indonesian region and the Indian Ocean. Tectonophysics, 2012, 570-571: 1-41

Tha Zin Htet Tin, Nishimura T, Hashimoto M, et al. Present-day crustal deformation and slip rate along the southern Sagaing fault in Myanmar by
GNSS observation. J Asian Earth Sci, 2022, 228: 105125

Mon C T, Yang S, Ren C, et al. New insight into the subducted Indian plate beneath central Myanmar based on seismic activity and focal
mechanisms analysis. Seismol Res Lett, 2023, 94: 2337-2347

Socquet A, Vigny C, Chamot-Rooke N, et al. India and Sunda plates motion and deformation along their boundary in Myanmar determined by
GPS. J Geophys Res, 2006, 111: 2005JB003877

Maurin T, Masson F, Rangin C, et al. First global positioning system results in northern Myanmar: constant and localized slip rate along the
Sagaing fault. Geology, 2010, 38: 591-594

Gold R D, Reitman N G, Briggs R W, et al. On-and off-fault deformation associated with the September 2013 M,,7.7 Balochistan earthquake:
implications for geologic slip rate measurements. Tectonophysics, 2015, 660: 65-78

Reitman N G, Wang Y, Kuo Y T, et al. Remote Surface Rupture Observations for the M7.7 2025 Mandalay, Burma (Myanmar) Earthquake. United
States Geological Survey data release, 2025, https://doi.org/10.5066/p1rymwck

Ide S. Frequent observations of identical onsets of large and small earthquakes. Nature, 2019, 573: 112-116

Lu W, Ide S, Yue H. Feature of cascading rupture frequently observed in Northern California. Commun Earth Environ, 2025, 6: 167

5563


https://doi.org/
https://doi.org/10.1029/2023AV001134
https://doi.org/10.1785/BSSA0840040974
https://doi.org/10.1016/j.epsl.2022.117703
https://doi.org/10.1360/N972015-00559
https://doi.org/10.1785/0120220195
https://doi.org/10.1029/2010gl046099
https://doi.org/10.1111/j.1365-246X.2010.04918.x
https://doi.org/10.1002/2013JB010762
https://doi.org/10.1016/j.jseaes.2004.09.001
https://doi.org/10.1007/s11430-024-1457-7
https://doi.org/10.1016/j.jseaes.2013.05.018
https://doi.org/10.1016/j.tecto.2012.04.021
https://doi.org/10.1016/j.jseaes.2022.105125
https://doi.org/10.1785/0220220381
https://doi.org/10.1029/2005jb003877
https://doi.org/10.1130/G30872.1
https://doi.org/10.1016/j.tecto.2015.08.019
https://doi.org/10.1038/s41586-019-1508-5
https://doi.org/10.1038/s43247-025-02138-y

M3 h O 202545118 H£70% £32H

36

37

38

39

40

41

42

Yeats R S, Sieh K E, Allen C R. The Geology of Earthquake. Oxford: Oxford University Press, 1997

Chang Z F, Zhang J G, Shen C Y, et al. The 2012 Thabeikkjin (Myanmar) M7.0 earthquake and its surface rupture characteristics (in Chinese). J
Geomech, 2022, 28: 169181 [, s, HEFH, 5. 20124740 f 75 U1 4 M7.03 7% K H b W SLRAIE . Hb T ) #2441, 2022, 28: 169—
181]

Xiong X, Shan B, Zhou Y M, et al. Coulomb stress transfer and accumulation on the Sagaing Fault, Myanmar, over the past 110 years and its
implications for seismic hazard. Geophys Res Lett, 2017, 44: 47814789

Leonard M. Earthquake fault scaling: self-consistent relating of rupture length, width, average displacement, and moment release. Bull Seismol Soc
Am, 2010, 100: 1971-1988

Tsutsumi H, Sato T. Tectonic geomorphology of the southernmost Sagaing fault and surface rupture associated with the May 1930 Pegu (Bago)
Earthquake, Myanmar. Bull Seismological Soc Am, 2009, 99: 2155-2168

Storchak D A, Di Giacomo D, Engdahl E R, et al. The ISC-GEM global instrumental earthquake catalogue (1900-2009): introduction. Phys Earth
Planet Inter, 2015, 239: 48-63

Di Giacomo D, Dewey J W. The (Mythical) M 8.2 off coast of Peru Earthquake of 12 December 1908. Seismol Res Lett, 2020, 91: 488498

5564


https://doi.org/10.1002/2017GL072770
https://doi.org/10.1785/0120090189
https://doi.org/10.1785/0120090189
https://doi.org/10.1785/0120080113
https://doi.org/10.1016/j.pepi.2014.06.009
https://doi.org/10.1016/j.pepi.2014.06.009
https://doi.org/10.1785/0220190232

Summary for “HeJ[& 7 & 73 R QMR 9 202 5740 f) M., 7.7 Hh 520 RN 5 2% 11 FR A 5 (L85 2 2 A AL

Surface rupture pattern and coseismic displacement
distribution of the 2025 M,,7.7 Myanmar earthquake revealed
by Chinese high-resolution satellite imagery
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On March 28, 2025, a M,,7.7 earthquake struck the central-southern segments of Myanmar’s Sagaing Fault, which led to
several thousand casualties and widespread damage to infrastructure. The resulting surface rupture provides critical
information to assist in understanding the coseismic rupture process and to assess seismic hazard. We first leveraged pre-
and post-earthquake high-resolution satellite imagery from multiple Chinese platforms (including BJ-3, GF-1, GF-2, GF-6,
GF-7, JL-1, and ZY-1) with spatial resolutions ranging from 0.3 to 2.5 m, to extract surface ruptures and measure
displacements in order to systematically investigate the spatial distribution and displacement characteristics of the surface
rupture. Then, the spatial distribution of the surface ruptures was identified by visually comparing pre-and post-earthquake
imagery, and right-lateral displacements of linear features across the coseismic surface rupture were measured. The main
findings are as follows: (1) Chinese high-resolution remote sensing satellites demonstrated excellent temporal and spatial
resolution, enabling rapid post-earthquake response and accurate mapping of the surface rupture trace and displacement
distribution. (2) The 2025 Myanmar M,,7.7 earthquake was a cascading rupture event. The coseismic rupture propagated
along the pre-existing trace of the Sagaing Fault for over 405 km in an approximately north—south orientation, The event
produced complete rupture of the Meiktila (~220 km rupture length) and Nay Pyi Taw (~70 km rupture length) segments,
and partial rupture of the Sagaing (~75 km rupture length) and Pyu (~40 km rupture length) segments. (3) A total of 379
right-lateral offsets were identified along linear cultural features such as paddy-field ridges and roads, with displacement
values ranging from 1+0.1 m to 5.5+0.55 m. Specifically, the Sagaing segment exhibits right-lateral displacements ranging
from 1.240.12 to 5.5+0.55 m; the Meiktila segment shows displacements of 1.15+0.12 to 4.4+0.44 m; the Nay Pyi Taw
segment records values between 1.0+£0.1 and 4.4+0.44 m; and the Pyu segment displays offsets of 1.2+0.12 to 3.654+0.37 m.
Notably, the maximum displacement occurred on the northernmost Sagaing segment (rupture length ~75 km), rather than
on the Meiktila segment (rupture length ~200 km). The slip distribution patterns vary among different fault segments. The
Sagaing segment exhibits a clear single-peaked distribution, with the maximum displacement concentrated in the central
portion of the segment. In contrast, the Meiktila segment displays a broad, gentle profile, with no sharp peak in
displacement values. Both the results from this study and previous pixel offset tracking (POT) results reveal a pronounced
slip peak—trough structure located 30-40 km south of the Sagaing—Meiktila segment boundary. The spatial distribution of
the surface rupture and offsets derived from high-resolution imagery are broadly consistent with previous POT results, and
they were confirmed by field investigations. This deviation from the conventional empirical scaling relationship between
rupture length and maximum displacement may reflect the limitations of current fault segmentations or the effects of
vegetation cover in some areas. By integrating the surface rupture characteristics with the historical seismic record and
regional Global Navigation Satellite System (GNSS) velocities, we suggest that future strong-earthquake hazards
associated with the unruptured seismic-gap segments at both the southern and northern ends of the Sagaing Fault should be
prioritized in future monitoring and mitigation efforts.

Myanmar M,,7.7 earthquake, coseismic surface rupture, high-resolution satellite data, Sagaing Fault, cascading
rupture
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