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ABSTRACT ARTICLE INFO

Seismic hazard analysis is crucial for designing earthquake-resistant Receive Date: 06 February 2025
structures. Inaccuracies in its estimation can have significant Revise Date: 08 June 2025
consequences: underestimating the hazard may lead to structural failures, Accept Date: 09 June 2025
while overestimating it can result in unnecessary costs. A key step in

seismic hazard analysis is the selection of attenuation relations. These
relations describe the attenuation of seismic waves’ energy as it
propagates from the source to the site, and provide estimates of ground-
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motion at the site. The selection process must be based on scientific PGA:;

criteria and regional compatibility to ensure realistic results. In this study, Alborz-Azerbaijan

10 attenuation relations, categorized as global, regional, and local, were Seismotectonic Province;
evaluated using two statistical approaches: residuals distribution and the Residual Distribution;

log-likelihood (LLH). The evaluation utilized strong ground-motion data LLH.
from the Alborz-Azerbaijan seismotectonic province. The dataset included
405 records with moment magnitudes > 4.5, source-to-site distances up to
200 km, and known shear-wave velocities, compiled as of 5 December
2024. The results showed that the relations proposed by Farajpour et al.
(2019), Kale et al. (2015), and Sadeghati and Pezeshk (2017) provided the
best agreement with the regional ground-motion data. Overall, local
relations outperformed global ones in northern and northwestern Iran.
These findings support the use of local attenuation relations for improved
seismic hazard analysis, thereby aiding engineers in achieving safer and
more cost-effective structural designs.
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