[ Downloaded from ndeal0.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.22287736.1300.0.0.193.6 ]

[ DOI: 10.61186/jgs.25.77.3 ]

Journallof/Applied|Researcheslin

GeographicaliSciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138
h&ps:f}jgs.khu.ac.[rf

The Role of Topography in Coastal City Planning Using a Comparison of
Two Hierarchical Analysis Methods: AHP and AHP Fuzzy (Case Study:

Nour City)

Mostafa Taghvaei' | Sadroddin Motevalli?® | Gholamreza Janbaz Ghobadi?

1. PhD student of Geography and Urban Planning, Islamic Azad University, Nour Branch, Iran.
Email: mmostafataghvaei@yahoo.com

2. Corresponding author, Associate Professor, Department of Geography and Urban Planning, Islamic Azad University,
Nour Branch, Iran. Email: sadr_m1970@yahoo.com

3. Assistant Professor, Department of Geography and Urban Planning, Islamic Azad University, Nour Branch, Iran.

Email: gghobadi@yahoo.com

Article Info

ABSTRACT

Article type:
Research Article

Avrticle history:
Received
2020/08/02
Received in revised
2020/10/18
Accepted
2020/11/10
Published
2020/11/11
Published online
2025/05/21

Keywords:
Topography,
Planning,

Nour City,

AHP and AHP Fuzzy
Hierarchical Analysis
Methods.

As cities develop and expand, their encounters with various
topographic and geomorphological units and related issues increase.
Geomorphological units are always related to the dynamics and
dynamism of the natural environment, and any action taken in the
direction of the development and construction of cities in some way
intersects with the aforementioned dynamics and dynamism and, as a
result, with morphological phenomena. In this encounter, if some
essential principles and points are not observed, the morphodynamic
balance of the environment will be disrupted and major risks will
threaten the majority of urban equipment and facilities. The purpose of
the present study is to investigate the role of unevenness in coastal city
planning by comparing the two analytical hierarchy process methods,
AHP and AHP FUZZY, in the city of Noor. The research method is
descriptive, analytical and field-based in terms of applied and
developmental purpose and in terms of data collection, in which the
researcher-made questionnaire was used as a tool. The result of the
sensitivity analysis showed that AHP is sensitive to uncertainty in the
decision model; However, the comparative analysis shows that the
differences between the criteria rankings in the two models do not
necessarily result in the selection of different options (as focal points),
but rather differences in the spatial extent of the selected options are
more important. The findings provide a new direction for the selection
of MCDM methods for urban planning. If the planning objective is to
identify priority areas for development as focal points, then simpler
MCDM methods such as AHP should suffice; but in more detailed
planning where the identification of spatial boundaries is required
(such as determining the master plan), a multiple approach using two
or more MCDM techniques would be ideal.
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Extended Abstract

Introduction

Cities occupy vast and extensive areas, characterized by a combination of diverse
topographical and morphological units. As urban areas develop and expand, their
interactions with various topographical and geomorphological units, along with associated
challenges, become increasingly significant. Geomorphological units are inherently linked
to the dynamics of the natural environment; thus, any actions undertaken for the development
and enhancement of urban areas inevitably intersect with these dynamics and, by extension,
with morphological phenomena. Failure to adhere to essential principles in this interaction
may disrupt the morphodynamic balance of the environment, posing substantial threats to
urban infrastructure and facilities. In certain instances, the intensity of morphogenesis may
escalate to a degree that results in irrevocable consequences . In the northern coasts of Iran,

improper exploitation and overutilization of natural resources have led to the degradation
and modification of natural ecosystems, as well as shifts in land use within some of the
region's most fertile lowland areas. These challenges persist despite the area’s considerable
geographical, natural, and ecological potential, ultimately diminishing its environmental
advantages and generating a troubling scenario where extensive land use changes along the
coastal strip have resulted in numerous issues related to shoreline access . Nour County is

recognized as one of the significant cities in Mazandaran Province; therefore, this research
seeks to investigate the role of topography in the planning of coastal cities utilizing the fuzzy
hierarchical analysis method. This investigation will involve a comprehensive review of
documents, previous research, and studies from other regions, as well as field studies and
software analyses based on existing data to explore this topic within the context of Nour
City.

Material and Methods

In light of the research topic, the study commenced with a comprehensive review of the
literature and academic documents, including theses and both domestic and international
articles, to establish the foundational framework and existing literature pertinent to the
research. Subsequently, utilizing base maps and topographic data relevant to the study area,
interview cards were disseminated, and data were collected within a software environment
for subsequent analysis. Following the weighting provided by experts for each influential
factor, the various information layers were integrated to produce comprehensive maps. To
gather data, both library and field methods were employed. The library method involved the
utilization of statistics, theses, articles, and books pertinent to the subject matter, while the
field method encompassed direct and indirect observation, interviews, and testing for data
collection. Accordingly, a questionnaire was meticulously designed for specialists and
distributed among municipal employees, experts, and professors in the fields of urban
planning, urban management, and urban design. Finally, the results were analyzed
employing the Analytic Hierarchy Process (AHP) and Fuzzy Analytic Hierarchy Process
(FAHP) models.
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Results and Discussion

A questionnaire was developed for specialists and disseminated among municipal
employees, experts, and professors in the domains of urban planning, urban management,
and urban design. The outcomes were subsequently analyzed using both the Fuzzy
Analytical Hierarchy Process (AHP) model and the traditional Analytical Hierarchy Process
(AHP) model. In establishing the criteria for evaluation, both negative and positive factors
were taken into account during the site selection process to ensure that the results were both
reasonable and closely aligned with empirical reality. Ultimately, pairwise comparisons were
executed utilizing both the AHP and Fuzzy AHP models. This paper explores the application
of two Multi-Criteria Decision-Making (MCDM) techniques within the planning process,
specifically examining the influence of topography on coastal city planning. The application
of these two MCDM methodologies facilitated a comparative analysis of criterion rankings,
the prioritization of selected options, the identification of optimal choices, and the evaluation
of the stability and sustainability of results through sensitivity analysis. This research
contributes a new dimension to the comparative analysis of MCDM techniques by
incorporating considerations of scale and objectives in decision-making. This aspect is of
considerable significance in urban planning, where the scale and scope of planning directly
influence expectations regarding the delineation of the spatial extent of proposed
developments.

Conclusion

The results of the sensitivity analysis reaffirm the findings of previous studies, indicating
that the Analytic Hierarchy Process (AHP) is sensitive to uncertainty in the decision model.
However, the comparative analysis conducted in this study revealed that differences in the
ranking of criteria between the two models do not necessarily result in the selection of
different options as focal points; rather, the disparities in the spatial extent of the selected
options are more substantial. These findings provide a new direction for the selection of
Multi-Criteria Decision-Making (MCDM) methods in urban planning. If the objective of
planning is to identify priority areas for development as focal points, then simpler MCDM
methods such as AHP may be adequate. In this context, the use of more complex techniques,
such as Fuzzy AHP, which stakeholders often perceive as a black box, does not necessarily
yield divergent results. However, in more detailed planning scenarios where the
identification of spatial boundaries is crucial (e.g., the formulation of a master plan), a multi-
method approach employing two or more MCDM techniques would be optimal. To achieve
the highest confidence in delineating the spatial extent of the preferred option, the second
method proposes utilizing the intersection area between the results of the two methods as the
most suitable area. The findings of this research advocate for further investigation into the
impact of applying alternative quantitative methods on the extent and scale of proposed
development..
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