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Today, human settlements across the globe face a multitude of natural
hazards, necessitating the implementation of preventive measures due
to the substantial human and financial losses they incur. This study
aims to examine the development of urban areas in the city of Noor to
address these environmental hazards. The research conducted falls
under the category of descriptive-analytical, employing both library
and field research methods to gather information. Various tools and
techniques, such as the ANP method, fuzzy logic, ArcGIS software,
the Markov chain combination model, and cellular automation, were
utilized to analyze the collected data. Upon examination of the hazard
map of the city, it becomes evident that the northern and southern
regions possess the highest potential for hazards. Additionally, the
research findings indicate that the recent expansion of constructed
areas has led to a rapid transformation in land use, rendering these
areas more susceptible to high-risk lands, irrespective of natural
hazards. In other words, the built-up areas of Noor city have
expanded from 2.43% of the total area in 2010 to 3.68% in 2019.
Consequently, the implementation of sustainable development
policies will enable cities and built-up areas to maintain their
developmental spaces away from high-risk areas, serving the best
interests of both the city and its inhabitants.
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Introduction

If urban development is haphazard and lacks proper planning and design to address the
risks that cities face, the vulnerability of cities will be significantly increased. Therefore, it
is crucial to consider the establishment of hazard-free or low-risk human centers in urban
development zones. This necessitates an examination of the current trends in urban
development and the morphological structure of cities. While recent years have witnessed
efforts to mitigate natural disasters in physical urban development planning, the rapid
growth of many cities has resulted in an increase in incidents occurring within city limits.
As a consequence, cities exhibit varying levels of vulnerability to natural hazards and
disasters. For example, cities expanding into areas characterized by steep topography,
proximity to fault lines, or susceptibility to landslides and floods are more prone to such
risks. Hence, it is of utmost importance to incorporate the assessment of cities'
vulnerability and the evaluation of their environmental characteristics and geographical
locations into urban development planning. This process should involve a comprehensive
study of the natural environment of the city and its surrounding areas, as well as an
analysis of the potential impacts these factors may have on urban development. With this
in mind, the research question can be formulated as follows: What are the natural hazards
that pose a threat to the city of Noor County?

Material and Methods

The current research has an applied approach, focusing on its objective and descriptive-
analytical nature. The data collection method employed in this study involves the
classification of satellite imagery and land use mapping, alongside documentary and library
research. The research is divided into two sections. The first section utilizes the Analytic
Network Process (ANP) model, which is recognized as one of the most effective and
significant multi-criteria decision-making models. This model is used to analyze the data
and examine the criteria and sub-criteria that influence the zoning of natural hazards such
as earthquakes, landslides, and floods. Additionally, the Super Decision software is used
for modeling and zoning natural hazards, while the ArcGIS software is employed for layer
integration and identification of high-risk areas and suitable locations for urban
development, away from natural hazards.

Results and Discussion

Examining the vulnerability and value of human environments to different types of natural
hazards is deemed exceedingly crucial and essential in academic circles. Undoubtedly,
natural hazards result in substantial financial and human losses, thus warranting
comprehensive research and analysis. Consequently, natural hazards have emerged as a
critical area of study, enabling the mitigation and management of these risks. Analyzing
and delineating natural hazards is imperative for effective planning and assessment of
developmental initiatives in any burgeoning locale.
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Conclusion

According to the final zoning map of hazard potential within the study area, approximately
16.27% of the area is categorized as falling within zones with a very high risk, around
21.56% is categorized as falling within zones with a high risk, about 28.39% is categorized
as falling within zones with a moderate risk, and roughly 33.78% is categorized as falling
within zones that range between risk and very high risk. Therefore, based on the final
zoning map, it can be concluded that the northern and southern regions of the study area
exhibit the highest potential for natural hazards. In other words, areas with very high and
high risk are predominantly situated in zones characterized by smooth and low slopes,
proximity to faults, proximity to waterways, agricultural and residential lands, and
remoteness from communication networks.

Keywords: Urban development, Noor County, Environmental hazards, CA-MARKOV
model.
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