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In the course of this study, an extensive seismological dataset from both the temporary SWATH-D network (Heit 
et al., 2021) and selected staƟons of the AlpArray Seismic Network (Hetényi et al., 2018) was analyzed. The 
primary aim of this endeavor was to gain comprehensive insights into the crustal structure of the southern and 
eastern Alps. The small inter-staƟon spacing (average of ∼15 km within the SWATH-D network) allowed for 
depicƟng crustal structure at unprecedented resoluƟon across a key part of the Alps. The methodological 
approach employed in this study entailed a sequenƟal series of analyses to unveil the underlying features. The 
preliminary step encompassed the determinaƟon of the arrival Ɵmes of both P and S seismic waves. 
Subsequently, a Markov chain Monte Carlo inversion technique was deployed to simultaneously calculate robust 
hypocenters, a 1-D velocity model, and staƟon correcƟons (Jozi Najafabadi et al., 2021). This data was then 
uƟlized for calculaƟon of 3-D VP and VP/VS models (Jozi Najafabadi et al., 2022). In addiƟon, the path-averaged 
aƩenuaƟon values were obtained by a spectral inversion of the waveform data of selected earthquakes. The 
aƩenuaƟon structure (1/QP model) is then calculated using damped least square inversion of the path-averaged 
aƩenuaƟon values (Jozi Najafabadi et al., 2023). These analyses resulted in a mulƟdimensional depicƟon of the 
subsurface. The derived models for QP, VP and VP/VS indicate subsurface anomalies that can be aƩributed to rock’s 
physical parameters, presence of fluids within rocks and their moƟon in pores and fractures, temperature, and 
parƟal melƟng.  

The findings reflect head-on convergence of the AdriaƟc indenter (the part of the AdriaƟc Plate that has 
modified the Alpine orogenic edifice) with the Alpine orogenic crust. Furthermore, a highly heterogeneous crustal 
structure within the study area was unveiled. The velocity model illuminated decoupling of the lower crust from 
both its mantle substratum and upper crust. The Moho, taken to be the iso-velocity contour of Vp = 7.25 km/s, 
provided insights into the southward subducƟon of the European lithosphere, a phenomenon previously 
invesƟgated in the Eastern and eastern Southern Alps (e.g., Kummerow et al., 2004 and Diehl et al., 2009). The 
most pronounced high-aƩenuaƟon (low QP) anomaly is found to be closely correlated with the high density of 
faults and fractures in the Friuli-VeneƟan region, as well as the presence of fluid-filled sediments within the 
VeneƟan-Friuli Basin. Furthermore, the northwestern edge of the Dolomites Sub-Indenter (NWDI) corresponds 
to a low aƩenuaƟon (high QP) anomaly which is interpreted as a reflecƟon of the NWDI's stronger rocks compared 
to the surrounding areas. 
 

Diehl, T., Husen, S., Kissling, E., & Deichmann, N. (2009). High-resoluƟon 3-D P-wave model of the Alpine crust. Geophysical 
Journal InternaƟonal, 179(2), 1133–1147. 

Heit, B., CrisƟano, L., Haberland, C., Tilmann, F., Pesaresi, D., Jia, Y., et al. (2021). The SWATH-D seismological network in the 
Eastern Alps. Seismological Research LeƩers, 92(3), 1592–1609. 

Hetényi, G., Molinari, I., Clinton, J., Bokelmann, G., Bond.r, I., Crawford, W., et al. (2018). The AlpArray Seismic Network: A large-
scale European experiment to image the Alpine Orogen. Surveys in Geophysics, 39(5), 1009–1033. 

Jozi Najafabadi, A., Haberland, C., Ryberg, T., Verwater, V. F., Le Breton, E., Handy, M. R., & Weber, M., & the AlpArray & AlpArray 
SWATH-D Working Groups. (2021). RelocaƟon of earthquakes in the southern and eastern Alps (Austria, Italy) recorded by the 
dense, temporary SWATH-D network using a Markov chain Monte Carlo inversion. Solid Earth, 12(5), 1087–1109. 

Jozi Najafabadi, A., Haberland, C., Le Breton, E., Handy, M. R., Verwater, V. F., Heit, B., Weber, M., & the AlpArray & AlpArray 
SWATH-D Working Groups (2022). Constraints on Crustal Structure in the Vicinity of the AdriaƟc Indenter (European Alps) From 
Vp and Vp/Vs Local Earthquake Tomography. Journal of Geophysical Research: Solid Earth, 127, e2021JB023160. 



Abstracts of the Annual AlpArray and 4D-MB Scientific Meeting, Bad Hofgastein 2023                      

 
 

Jozi Najafabadi, A., Haberland, C., Handy, M. R., Le Breton, E., Weber, M. (2023). Seismic wave aƩenuaƟon (1/Qp) in the crust 
underneath the Eastern and eastern Southern Alps (Europe): Imaging effects of faults, fractures, and fluids. Earth, Planets and 
Space (submiƩed). 

Kummerow, J., Kind, R., Oncken, O., Giese, P., Ryberg, T., Wylegalla, K., et al. (2004). A natural and controlled source seismic 
profile through the Eastern Alps: TRANSALP. Earth and Planetary Science LeƩers, 225(1), 115–129.  

 

  


