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ato] SHute] &7b whEsA vepdriar e
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Abstract: We perform a 3D tomographic inversion using surface wave dispersion curves to obtain S-velocity model and
radial anisotropy beneath Saudi Arabia. The Arabian Peninsula is geologically and topographically divided into a shield
and a platform. We used event data with magnitudes larger than 5.5 and epicentral distances shorter than 40° during
2008 ~ 2014 from the Saudi Geological Survey. We obtained dispersion curves by using the multiple filtering technique
after preprocessing the event data. We constructed SH- and SV-velocity models and consequently radial anisotropy model
at 10 ~ 60 km depths by inverting Love and Rayleigh group velocity dispersion curves with period ranges of 5 ~ 140
s, respectively. We observe high-velocity anomalies beneath the Arabian shield at 10 ~ 30 km depths and low-velocity
anomalies beneath the Arabian platform at 10 km depth in the SV-velocity model. This discrepancy may be caused by
the difference between the Arabian shield and the Arabian platform, that is, the Arabian shield was formed in Proterozoic
thereby old and cold, while the Arabian platform is covered by predominant Paleozoic, Mesozoic, and Cenozoic
sedimentary layers. Also we obtained radial anisotropy by estimating the differences between SH- and SV-velocity models.

Positive anisotropy is observed, which may be
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generated by lateral tension due to the slab pull of
subducting slabs along the Zagros belt.

Keywords: surface wave, dispersion curve, Arabia,
tomography, anisotropy
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Fig. 1. (a) Map of the study area. The red lines indicate plate boundaries and the dashed line represents the boundary between the Arabian
shield and the Arabian platform. The black arrows indicate the direction of absolute plate motions (ArRajehi er al., 2010). Stations, volcanoes
and volcanic field are indicated by blue squares, red triangles and orange areas, respectively. (b) Distribution of events. The blue triangle is

the center point of our model and red circles indicate events.
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Fig. 2. Ray paths between epicenters and stations for (a) Rayleigh waves and (b) Love waves. Red circles and blue triangles indicate the

locations of epicenters and stations, respectively.
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Fig. 3. Group velocity dispersion curves for (a) Rayleigh waves and (b) Love waves with a period range from 5 to 140 s.
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Fig. 4. The depth slices of SV-wave velocity perturbations from
checkerboard tests. The input checkerboard models consist of 400
km x 400 km squared anomalies with amplitudes of +300 m/s as
shown in (a). The other panels show inversion results at (b) 10, (c)
20, (d) 30, (e) 40, (f) 50 and (g) 60 km. Regions not covered by
data sets are indicated in gray.
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Fig. 5. The depth slices of SH-wave velocity perturbations from
checkerboard tests. The input checkerboard models consist of 400
km x 400 km squared anomalies with amplitudes of + 300 m/s as
shown in (a). The other panels show inversion results at (b) 10, (c)
20, (d) 30, (e) 40, (f) 50 and (g) 60 km. Regions not covered by
data sets are indicated in gray.
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Fig. 6. The depth slices of SV-wave velocity model at (a) 10, (b)
20, (c) 30, (d) 40, (e) 50 and (f) 60 km. Regions not covered by
data sets are indicated in gray.
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Fig. 7. The depth slices of SH-wave velocity model at (a) 10, (b)
20, (c) 30, (d) 40, (e) 50 and (f) 60 km. Regions not covered by
data sets are indicated in gray.
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Fig. 8. Radial anisotropy at (a) 10, (b) 20, (c) 30, (d) 40, (e) 50
and (f) 60 km. Most of the Arabian Peninsula is dominated by
positive anisotropy. Regions not covered by data sets are indicated

in gray.
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