Source of the 2023 Morocco Earthquake (Mw6.8)
Inferred by analysis of Seismic and Geodetic Data n©)
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Abstract Seismic moment tensor solutic

On September 8, 2023, at 22:11 UTC, a seismic event of magnitude Mw6.8 (according to the

USGS) occurred near the village of Talat N'Yaagoub, Al Haouz province, in the High Atlas 0.6 N — . *

region of Morocco. This earthquake had a profound impact, violently shaking the entire area s BT Eg e e Variance: 0.1713 x10

within a radius of over 70km from the epicentre. More than 78,000 buildings were severely da- 0.6 1 2 1 @e 7 omx H0—24kn; ' i

maged, resulting in approximately 5,600 injuries and around 3,000 fatalities. A considerable 0.5 6 B4 s b o B 6

portion of the affected population resides in buildings seismically vulnerable and limited 2 01 415 1ad4  ows:

access to resources for mitigating such risks. g 04 6 a1 %o Mes o ) MDTﬂta|=2-311019 [Nm]
This incident stands out as a significant earthquake in a region characterized by a low defor- 2 2 Eg% ggg EE EEE T OO0 E 3r

mation rate and generally considered to have low seismic activity. Testimonies collected by - 03 B T G g <

CSEM reveal that the seismic vibrations were felt not only in the High Atlas but also by people 0.2 g;:

in a wider area extending to Algeria, southern Spain, and Portugal. NG |

This study presents the preliminary results obtained from a comprehensive investigation of the 0.1 0 1 0 20
earthquake's source. The analysis is based on the interpretation of seismic and geodetic data, - - - e Plane Strike, Dip, Rake - tempo[s]

employing a combination of the following methods: (1) inversion of the seismic moment tensor i & @ 15 45 4% A& 48 55 997 94 96 9% 46 39 44 A 139, 39, 146

to determine fault plane geometry and hypocenter depth, (2) waveform inversion using a finite Depth (km) B 257, 69, 56

source model to assess spatiotemporal slip distribution, (3) modeling of surface strain field

oroduced by the slip distribution model. The validation of the rupture model was performed by I\/Iechan@sms and corresponding Errors .(variance) as a functioq of .depth. The Point source. mechahism Solution.l Avergge Seismic moment release: Source Time Function (STF).
comparing the synthetic surface deformation field with the observed field obtained through the mechanisms were calculated by inversion of body wave considering a point meghamsm with location of observation points

geospatial INSAR method. source model. The embedded table show the values projected on the graph. projected onto the focal sphere.
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v S Left panel. Rupture model of the Morocco earthquake.
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o s om e oo W (a) Temporal function of the source; (b) Average mecha-

NP T [N e nism; (c) Distribution of slips on the fault plane; the star re-

g mu\[\ﬂq wa W presents the nucleation point and the arrows represent
w\ﬁ@a ﬁ\vfmt »‘me the direction and amplitude of the total slip of each sub-

= f\fﬁ, Wma AVW @\/\@,v. -fault, whose value can be inferred from the contour lines
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o f p Middle panel: Distribution, in time windows of 1.33s, the
P W B a seismic moment release. The panel labeled as Total re-
g W " W presents the total slip distribution.

" /\/“‘ mw f\ﬁ \/\% Right panel, Comparison the observed (black line) and

synthetic (red line) P and SH waveforms used in the inver-
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Seismicity of northern Morocco of M>3 to the period 1910-1923, from the International Seis- 30 ]
mological Center (ISC), Online Bulletin, (small panel map) and zoom of the epicenter area 40 j
of the September 8, 2023 earthquake (main panel map) in Nortth Atlas. Seismotectonic stu- 50 . | | . | er o ]
dies indicate that the moderate seismic activity of Morocco is largely explained by the the i AT Sl R 0 40 20 L i_E[m] 20 2 60 " diregio W-E [k -
stress regime of the convergence between Africa and Eurasia (NNW-SSE) sub-horizontal INSAR map containing information of the Synthetic interferogram oroduced with the Overlay of the real and synthetic inter- 304 s 86 Y e 5 8
compression axes associated the complex system of thecton ic faults. surface displacement field in the direc- calculated surface displacement field ferograms represented to the left. Fonaftude (dearee
. . . . . Coulomb stress change at 21 km depth, the average depth of the recor-
tion of the satellite, due to the 2023 Mo- using the source model obtained by inver-
. . . . . . ded aftershocks by IPMA (Portugal) between September 8th and Novem-
, , rocco earthquake, done using the pair of sion and subsequently projected in the di- . L .
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