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Summar
The pro)t/JabiIistic fault displacement hazard analysis method is one of the new methods in estimating the
amount of possible displacement in the area at risk of causal fault rupture. In this study, using the
probabilistic approach and earthquake method, the surface displacement of the North Tabriz fault has
been investigated, and the probable displacement in different return periods has been estimated as
contour maps. Assuming a strike-slip mechanism of the North Tabriz fault and earthquake method, to
estimate the probability of displacement due to surface rupture, according to the surface ruptures caused
by earthquakes of 1721 and 1780 North Tabriz fault, which were associated with 50 and 60 km of
surface rupture respectively, a 50-60 km long section of North Tabriz fault was selected as the source of
possible surface rupture. Due to a lack of data on large-scale earthquakes in northwestern Iran, the trace
of North Tabriz fault is assumed to be a simple trace. This leads to a great epistemic uncertainty in the
obtained possible displacement values

Owing to the passage of the North Tabriz fault through the residential area of Tabriz and destructive
historical earthquakes, it is essential to estimate the possible future displacements of this fault.
According to paleoseismic studies, probabilistic displacements were considered between zero to 4.5 and
zero to 7.1 m, respectively. Using the paleoseismic studies and the catalog of historical earthquakes, the
return period and the probable magnitude of the North Tabriz fault are 645 years and Mw~7.7. In the
case of exceedance rate of 5% in 475 and 2475 years, the maximum displacement is estimated up to a
distance of 70 and 100 meters from the site. The attenuation relationships used in this study were
derived from the fitting of seismic data occurred in different parts of the world. To reduce the
uncertainty in this hazard analysis and the values of possible displacement, the data of surface rupture
of strike-slip earthquakes in Iran can be used to fit and obtain local attenuation relationships. In this
research, considering the attenuation relationship of Petersen, the estimated maximum probability
displacement of the North Tabriz fault at an exceedance rate of 5% in 50 years, for 4.5 and 7.1m
displacements, is 186 cm. Moreover, the estimated maximum probability displacements in 475 and
2475 years are 469 cm and 655 cm, respectively.

Keywords: Hazard analysis, surface rupture, probabilistic displacement hazard analysis, North Tabriz
fault
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