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Summary

The reservoir can cause the leakage of regional faults and the occurrence of induced earthquakes.
This study was conducted in the Rudbar Dam of the west of Iran, part of the Zagros seismic
zone. where the occurrence of earthquakes with different magnitudes is a characteristic of this
seismic state. By considering cyclic loading and orientation, the location and depth of faults can
be modeled relative to the reservoir. Reservoir-induced earthquakes occur as a result of a shear
failure along a fault plane. In this study, it is assumed that the events follow the Gutenberg-
Richter distribution law. With this assumption, the distribution of stress due to the weight of
Lake Rudbar on the nearest faults of the Rudbar Dam in Lorestan was modeled. Different stress
variables due to the dam reservoir at different sections and the values of stress changes at
different distances and depths were calculated. The reservoir site is bounded by two active faults
upstream of F1 and downstream of F10. Earthquakes after the impoundment of the Rudbar Dam,
show a 70% increase. The dam impoundment was carried out an early 2017, and until the largest
earthquake recorded, exceeding 5 on a local scale in December 2019, two periods of loading or
lowering of the reservoir water level have occurred in the dam. This event has caused an increase
in earthquakes at the dam construction site. After the second period of loading, which was greater
than the first period, several earthquakes of ML= 3.5 have occurred. The diffusion of pore water
pressure with a coefficient called c is one of the reasons for the activation of the faults in the
region. The Rudbar Dam local network in Lorestan recorded 1080 events in the last year of data
collection in this study (2024). 117 events were closer than 50 km. At the beginning of the
network installation (2015), out of 737 recorded events, 72 events were closer than 50 km. As
can be seen, the total number of events shows an increase. Most of these events occurred between
Hendijan and Saravand-Beznovid, which indicates that the faults and the western area of the
MHC station have been active in the past year and very high microseismic activity is observed
in that area. In the southwestern part of the dam, the recorded events are related to the Lehbari
fault. However, many events with a magnitude of less than 0.5 on the local wave scale were
recorded by the Gotvand-Olia stations, which can be observed as a seismic accumulation near
this fault. Also, a seismic activity between the Mapharon and Lehbari faults is visible in this
study. Therefore, there is a delay in the occurrence of earthquakes between the impoundment of
the dam and the increase in pore pressure. This phenomenon has caused earthquakes to occur at
greater depths and distances from the dam. The involvement of a greater length and surface area
of the fractures has resulted in a smaller stress difference based on the Columbus rupture
criterion.

Keywords: Induced stress, Rudbar dam, water pressure, induced earthquake, Coulomb criterion
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