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Summary

One of the goals of seismicity pattern studies is to find a precursor pattern prior to large earthquakes with
the aim of their prediction. Foreshocks, doughnut pattern and seismic quiescence are seismic patterns that
can be used as predictors in the short-term, medium-term and long-term period before earthquakes event
(Mogi, 1985; Scholz, 1988). Researchers have shown that seismic parameters shows significant changes
before the occurrence of earthquakes (Bayrak et al., 2017). Investigating temporal changes of seismicity
fractal parameters is one of the ways to find seismic pattern in periods before large earthquakes. In this
research, the seismicity pattern before the 2022 Hormozgan (west of Bandar-e Khmir) earthquakes have
been investigated using fractal methods. These earthquakes with moment magnitude (Mw) of more than
6 occurred on a dense seismic zone with a northeast-southwest trend at the southeast end of the Zagros
fold-thrust belt. In this article, to investigate the precursory pattern, temporal changes of seismicity fractal
parameters, including b-value, fractal dimension of earthquake epicenters, De, and fractal dimension of
earthquake occurrence times, Dt, were studied in a 3.5-years period before 2022 Hormozgan earthquakes.
The correlation integral method was used to calculate the spatial and temporal fractal dimensions
(Grassberger and Procaccia, 1983). The data used in this research (a circular area centered on the epicenter
of the first event with a radius of 60 km) was extracted from Iranian Seismological Center (IRSC). The
completeness Magnitude, Mc, was calculated 2.9 using the frequency-Magnitude curve, therefore
earthquakes smaller than 2.9 were excluded from catalogue for subsequent fractal calculations. In this
article, a fixed window method with a length of one year and steps of three months was used to investigate
the temporal changes of the seismicity pattern. For each of the windows, three parameters b-value, De
and Dt were calculated and graphs of their temporal changes were drawn. The results showed that until
2021 (1.5 years before the target earthquake event), the fractal parameters show changes corresponding
to the occurrence of numerous earthquake clusters in this time period. Between the years 2021 and 2022,
the change trend of two parameters b-value and Dt has been relatively stable after a significant increase.
Then, all three seismic parameters have shown a similar pattern (increasing value) in a period of several
months before the main events. The monthly seismicity rate histogram and magnitude time graph show
that the seismicity rate from the beginning of 2021 until the 2022 Hormozgan earthquakes is very low
and the distribution of earthquakes is scattered in time. But the space-time diagram shows that several
months before the occurrence of the main earthquakes, there is a period of seismic quiescence around the
main earthquake and at the same time, the seismicity continued in the north of the epicenter. It seems that
the significant temporal changes of seismicity fractal parameters before the main earthquakes are due to
the seismic quiescence, which can be considered as medium-term precursor of the 2022 Hormozgan
earthquakes.
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