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        Map of seismic stations before (A) and after (B) the TOPO-IBERIA IberArray, PYROPE, and OROGEN projects. Before 2010, only permanent stations form the Réseau de Surveillance Sismique des Pyrénées (RSSP) (red triangles) and from the Réseau Large Bande Permanent (RLBP) (pink triangles) in France, and from the Institut Cartogràfic i Geològic de Catalunya (ICGC) (orange triangles) and Instituto Geogràfico Nacional (IGN) (light green triangles) in Spain operated in the Pyrénées. The station coverage was considerably improved over the last decade with the PYROPE (blue triangles), TOPO-IBERIA IberArray (green triangles), OROGEN (light blue triangles), and MAUPASACQ (brown triangles) temporary experiments.
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        Principles of hybrid injection methods (from Monteiller et al., 2021). We compute the seismic wavefield inside a 3-D regional domain Ω produced by an incident wavefield on its boundaries Γ.
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        (a) Map of seismic stations used to image the Pyrénées using seismic noise correlations, including stations from permanent networks (blue triangles), the IberArray and PYROPE experiments (red and black triangles resp.). The two north-south PYROPE transects (black triangles) were not deployed simultaneously, it is therefore not possible to compute noise correlations between them. Nevertheless, it is possible to use an iterative correlation process (C2) to measure Rayleigh waves velocity between them. (b) Number of Rayleigh waves group velocity measurements, at 5 seconds of period, crossing each cell using only standard noise correlations (C1, left panel), and when using iterative correlations as well (C1 + C2, right panel).
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        Common Conversion Point section for along-strike transect F–F’ (from Chevrot et al., 2018). The Moho is delineated with the black dashed line. The position of the transect is shown in Figure 1. The crossing with transect E–E’ is also indicated.

      

    

  
    
      Fig. 11 
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        A: Surface topography (in meters) along the westernmost Pyrenean transect (Fig. 3B) which crosses from south to north the South Pyrenean Zone (SPZ), Axial Zone (AZ), North Pyrenean Zone (NZ) and Aquitaine Basin (AB). B: Section of migrated receiver functions. The Iberian and European Moho are delineated with black lines. The grey lines mark the seismic interfaces characterized by a negative downward velocity jump. C: Vs (top) and D: Vp (bottom) models (in m/s) obtained by full waveform inversion of teleseismic P waves. The thin black lines in C propose a preliminary geological interpretation of the tomographic model (from Wang et al., 2016).
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        VS (top) and VP (bottom) models (in m/s) obtained by full waveform inversion of teleseismic P waves for the central transect (C–C’) in Figure 1. The ECORS seismic section from Roure et al. (1989) is superposed on the VP model.

      

    

  
    
      Fig. 13 
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        VS obtained at 4 km (left) and 35 km (right) using both standard noise correlations and iterative correlations (C1 + C2). AM: Armorican Massif; CM: Central Massif; BB: Bay f Biscay; AB: Aquitaine Basin; EB: Ebro Basin. II’ and JJ’ correspond to vertical cross-sections shown on Figure 14. Modified from Brives (2020).
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        Most probable S-waves velocity (top) and probability of seismic discontinuities (bottom) cross-sections following the lines II’ and JJ’ in Figure 13. Modified from Brives (2020).

      

    

  
    
      Fig. 15 
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        Horizontal slices through the P-wave velocity model of the Mauléon region (Villaseñor et al., 2019): (a) layer between 2 and 2.4 km depth, and (b) layer between 11.6 and 12 km depth. Open blue triangles are stations used in the tomography. Small circles are earthquakes with focal depth inside the layer. Velocities are shown as perturbation in percentage with respect to P-wave velocity in the initial model.

      

    

  
    
      Fig. 16 
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        (a) Area covered by the regional local earthquake tomography model of the western Pyrénées. The black line indicates the location of the vertical cross section shown in the lower panel, the red open circles the epicenters of the earthquakes, and the blue open triangles the stations used to obtain the model. (b) NNE–SSW vertical cross section through the regional P-wave velocity model. The black circles show the projection of earthquakes in a 10 km corridor along the profile.
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