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Abstract

This study examined the geomorphological processes and phenomena of the city of Bandar Abbas, as well as its
physical development, between 1991 and 2021. The required data were collected from various sources, including
remote sensing data, and were transformed into the necessary informational layers using GIS. These layers
include: earthquakes, proximity to epicenters, flooding and inundation, rockfalls, landslides, faults, land
subsidence, tides, sea waves and marine storms, dust storms of external origin, wind erosion, and sea-level
changes (regression and transgression). To standardize these layers for analysis, fuzzy logic theory was applied.
Furthermore, in order to extract the relative importance of each layer in identifying geomorphological zones, the
Fuzzy ANP was employed. After determining the relative weights of the informational layers, the layers were
integrated using the SAW method. Additionally, to examine the degree of alignment between urban expansion
and geomorphological suitability over recent decades, the physical growth of Bandar Abbas from 1991 to 2021
was extracted from Landsat satellite imagery. After matching with land use maps, the urban expansion trend
within the specified period was analyzed using the Crosstab method. The findings indicated that the greatest
urban expansion has occurred in areas with lower geomorphological suitability. This highlights the necessity for
more effective management and strategic planning to guide the physical development of Bandar Abbas toward
zones with favorable geomorphological conditions.
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Highlight
- The geomorphological phenomena influencing the physical development of Bandar Abbas include:
earthquakes, floods, rockfalls, landslides, faults, land subsidence, slope, tides, sea waves and marine
storms, dust storms, and wind erosion.

- The southern and southwestern parts of Bandar Abbas are exposed to minimal geomorphological
hazards and offer a suitable foundation for the city's spatial expansion.

- The lands located in District 3, as well as the old neighborhoods and deteriorated urban fabric situated
along the central and eastern coastal strip of Bandar Abbas, are not suitable for urban development due
to their high exposure to geomorphological risks.

Extended Abstract

Introduction

Depending on the geographical location in which they are located, cities may face various
geomorphological phenomena for their future development. These phenomena may provide the means for
the expansion of the city or become bottlenecks in urban development and construction. As cities expand,
their encounters with various topographic and geomorphological units and related issues increase.
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Therefore, the importance and necessity of recognizing the characteristics of the natural environment in
order to distinguish suitable places for the creation of buildings and structures from unfavorable areas
becomes clear. Humans are always in contact and conflict with the natural environment, so in the life of
cities from the beginning there is a mutual relationship between humans and the environment. Coastal areas
are the most densely populated urban areas in the world, and the richness of the natural environment,
economic activities, and the strategic location of the coasts increase the attractiveness of coastal areas. So,
the pressure of urbanization on coastal areas has increased over time. Coastal cities are a natural and
cultural heritage with environmental and strategic value, with space for economic projects and vital
activities, but also bring with them numerous risks (Niang et al, 2020).

Methodology

Toachieve the objectives of the first stage of this research, the geomorphological processes within the city of
Bandar Abbas have been identified. To achieve this goal, various zoning methods and satellite image processing
has been used. Data extracted from the Mapping Organization, OSM data, and various types of satellite images
were the most important data used in this stage. Also, the changes in the physical expansion of the city have been
considered. Various methods of detecting changes have been used in this part, of which the cross-tab method
was one of the most important one. Satellite images in long-term intervals were the most important input data.
Then, the future of the physical expansion of the city and its relationship with geomorphological processes have
been considered. One of the most important models for predicting the physical expansion of cities was the
Cellular Automata-Marcov model. This model was calibrated in several stages using regression methods to have
the best outputs in predicting the physical expansion of the city. The satellite images processed in this stage were
the most important input data of the model.

Results and discussion

In this study, the first phase aimed to identify the geomorphological processes within the Bandar Abbas urban
area. To achieve this objective, various zoning techniques and satellite image processing methods has been
employed. Key data sources for this phase included datasets obtained from the National Cartographic Center of
Iran, OSM data, as well as a range of satellite imagery. Then, the research focuses on analyzing the patterns of
physical urban expansion. Various change detection techniques have been used in this phase, with the Crosstab
method being one of the most significant approaches. Long-term satellite imagery was served as the primary data
source. In the following phase, the study has adopted a future-oriented perspective, predicting the city's physical
expansion and its correlation with geomorphological processes. Among the most prominent models used for
forecasting urban expansion was the Cellular Automata—Markov model. This model combines cellular automata
and Markov chain analysis to produce highly accurate simulations of urban growth. The CA-Markov model has
been calibrated in several stages using regression-based accuracy assessments to ensure optimal predictive
performance. The processed satellite imagery has served as the main input data for this modeling phase. The
research involved the analysis and classification of satellite imagery and topographic maps through temporal and
spatial comparisons using GIS software and remote sensing applications such as Geomatica. Zoning and
prioritization of descriptive geomorphological data related to the study area and the potentially developable
zones of Bandar Abbas were conducted through analytical maps.

Conclusion

One of the key components of this research is the prediction of the future physical expansion of Bandar Abbas.
To do so, a mixed *Cellular Automata-Markov Chain* model was employed. After identifying the model inputs,
the future urban expansion probabilities were determined based on the city’s historical physical growth. The
primary input to the model is the land use map of the built-up areas from the year 2021, with a projection
horizon of 32 years. As illustrated by the resulting maps, significant urban expansion is anticipated in many parts
of the city. However, it is evident that, in terms of geomorphological criteria, the lands located in districts 1 and
2, mainly covering the eastern and particularly the northeastern parts of the study area, are most suitable for
urban development and construction. These areas are subject to minimal geomorphological hazards. The
northwestern section of the study area ranks second in suitability. In contrast, the lands located in district 3, as
well as the old neighborhoods and deteriorated urban fabric of Bandar Abbas, are not suitable for development
due to their high geomorphological risk. In the past, Bandar Abbas city has had continuous physical
development that has been limited from the main center of the city to its natural barriers. On the eastern side of
this city, the river and on other sides, the topographic factor have acted as the main urban limiting factors and the
city was far from geomorphological risks.
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