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1- Introduction

Although Iranians have not been engaged in any volcanic activity in historic times, this does not mean the
lack of this threat in the country. According to Khaiatzadeh and Abbasnejad, 2017, Bazman dormant
volcano ranks second in the likelihood of future eruption among the Iranian stratovolcanoes. Hazard
assessment is of utmost importance for dormant volcanoes because local people have no experience with
their behavior and threats. One of the primary outcomes of assessment is the preparation of hazard zoning
maps which are helpful for remedies and hazard management.

Bazman volcano is located 115 Km northwest of Iranshahr town in SE Iran. This volcanic cone is 3490
m high from the mean sea level and contains a 500-diameter breached crater. Such indicators as belonging
to the volcanic arc of the active Makran Subduction Zone, extruding fresh lava flows in Quaternary,
presence of thermal springs, as well as having a slightly- eroded cone all attest to the point that it is a
dormant volcano and may erupt in the future. Its future eruption is anticipated on a 3 to 5 VEI scale,
equivalent to the volcano to sub-Plinian eruptions. Geologically, this volcano has been studied by Shiaian
et al. (2015), Biabangard et al. (2020), and Habibi Mood (2021).

According to the previous eruptions and the behavior of stratovolcanoes in general, Bazman can impose
such threats as tephra, nuee ardente, and lava flow, which are the topics of this study.This volcano's cone
comprises volcanic breccia, ignimbrite, pumice, tuff, and andesitic and basaltic flows (Ghorbani. 2003),
indicating its previous eruption products and types.

2- Materials and Methods

As explained, the future activity of this volcano is anticipated to be along with lava flow, tephra, and nuee
ardente threats. Thus, these three threats were assessed in this study. For assessment, digital elevation data
(DEM= 30 m) were employed to prepare a three-dimensional picture of the volcano using ENVI software.
In addition, hill shade views of the 3D picture were prepared for constructing hazard zoning maps. By
varying the direction and angle of sunlight, the most suitable hill-shade 3D picture was prepared and
clarified using Sharpen filter. The resulting picture was used for the construction of hazard zoning maps.
Additionally, land use data were obtained from ETM+ Landsat pictures and topographic maps of the area.

VORIS software is based on an advection-diffusion process (Connor et al., 2001; Mastin et al., 2009;
Felpeto et al., 2007) was employed to prepare the tephra (ash) hazard map. Using this software, the
atmosphere is divided vertically into several horizontal layers, each having a specific wind velocity and
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direction. Ash particles follow these parameters in each layer containing them. The process continues until
these particles settle on the ground (Mortazavi et al., 2009). This study took the necessary wind data for
4000, 9000, 16000, 20000, and 35000 m heights from NCER/NCAR center.

Lava flow routes were determined using a simulation model based on the assumption that topography
plays the primary role in the route of flows. Accordingly, lavas flow from one point (pixel) to the nearby
point whenever their differences are positive. The maximum travel of flows was considered to be 5 Km. It
was assumed that lavas extruded from the summit of the volcano.

The potential extent of pyroclastic density currents (nuee ardentes in this study) was determined using
the model proposed by Malin and Sheridan (1982). According to this model, the intersection of the energy
cone, originating at the eruption point with the ground surface, defines the distal point of flows. The energy
cone is an angle (o c) defined by Arctan in which HC is the height of the eruption (starting) point, and L is
a type of friction parameter (Felpeto, 2009; Khaiatzadeh et al., 2016).
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Fig. 2. Lava flow hazard zoning map of Bazman volcano
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3- Results and discussion

The ashfall hazard zone map resulting from the probable eruption of Bazman (Fig. 1) reveals that the ashes
will move, spread, and settle down eastwards due to prevailing western winds in this latitude. Therefore,
the maximum ash thickness from an assumed 5 Km?® ash assumed eruption would be about 3 m. Fortunately,
no central town or city lies in its plume. However, some tens of kilometers of the main road (Bam-
Chahbahar) would be affected by fallen or suspended ashes.

The lava flow map (Fig. 2) indicates that lavas may flow towards the east, west, and north. The map
indicates that the flows may reach the main road at some points, but andesitic flows are less likely to travel
such a relatively long distance. This road may be threatened by flows from parasitic points located near the
road or from the extrusion of low-viscosity basaltic flows. Although the nuee ardents may spread to
surrounding areas (Fig. 3), they do not threaten any urban area.
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Fig. 3. Nuee ardente hazard zoning map of Bazman volcano

4- Conclusion

According to a recent study, the Bazman stratovolcano is part of an active volcanic arc called the Makran
Subduction Zone. Although dormant, it will likely erupt with a volcanic intensity (VEI) of 3 to 5. This
eruption could cause volcanic ash, lava flow, and nuee ardent hazards.

Maps have been created to show the potential dangers in the area. They indicate that the ash will likely
spread to the east, while lava flows and nuee ardentes may spread north, east, and west. Fortunately,
Bazman town - the main settlement - is located 25 km south of the volcano and appears safe. However, the
Bam-Iranshahr main road and several subsidiary roads are at risk. Although ashes may reach remote
villages, the impact is expected to be insignificant.
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