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ABSTRACT

The location selection of a new cemetery within the urban fringe of Bojnord requires a
precise assessment of the environmental and spatial conditions of available lands. In this
regard, the nature of urban development in Bojnord and the surrounding natural
constraints were first considered in order to provide a comprehensive framework for
analysis. The research criteria were standardized and integrated using a Geographic
Information System (GIS) based on previous applied studies as well as current health
regulations and guidelines. The effective evaluation criteria were classified into two
categories: “location-related criteria” (distance from the city, prevailing wind direction,
accessibility, land use, and urban development direction) and “site-related criteria” (soil
type and mechanics, surface water, future development, groundwater depth, and
geology). These criteria were analyzed as spatial information layers within the GIS
environment. The integration of these layers enabled the identification of suitable zones
in five main suitability classes. Furthermore, the results obtained from equal-weighting
and the Analytic Hierarchy Process (AHP) were compared, indicating improved
accuracy and consistency of zoning through the AHP approach. Accordingly, 34% and
26.5% of the study area were classified as highly suitable and suitable, respectively,
when the relative importance of criteria was taken into account. Within this zoning
framework, the northern and northeastern zones were identified as requiring further
investigation for cemetery site selection, particularly with respect to the city’s future
development direction and the prevailing wind direction. This classification assists
decision-makers in comparing the potential of each zone not only from a technical
perspective but also in terms of environmental and developmental implications. The
principal outcome of the study is the production of a spatial suitability zoning map,
which can serve as a practical basis for urban managers in decision-making and in
guiding the process of selecting more appropriate lands for the location of the Eternal
Settlement (cemetery) or a new cemetery for the city.
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Extended Abstract

Introduction

Cemeteries have long been regarded as one of the important urban elements in the global theoretical literature,
serving as spaces for burial and memorialization. However, their role in spatial planning and governance varies
across different countries. For instance, studies have emphasized the influence of cemeteries on urban
landscapes, urban green spaces, and their multifaceted social and ecological significance. In Iran, this urban
element is of particular importance because its location and spatial setting are directly associated with the
beliefs of the Muslim population. Visiting graves and reciting prayers for the deceased are considered
important and recommended religious practices that positively affect people's spiritual well-being. Population
growth has increased the demand for burial spaces, leading to the consideration of solutions such as multi-level
graves and cemetery expansion. In Bojnord, Javid Park Cemetery, Masoumzadeh Cemetery, and several local
burial grounds currently exist; however, urban growth has created the need for new burial sites. Javid Park
Cemetery faces challenges related to accessibility and limited expansion opportunities due to the absence of
prior site-selection studies, while Masoumzadeh Cemetery is constrained by health-related limitations.
Therefore, the need for locating a new cemetery in Bojnord has become increasingly evident. In addition,
environmental considerations play a significant role in minimizing adverse impacts and preserving natural
resources. In this study, suitable locations were zoned using spatial and locational criteria and GIS data. The
information layers were standardized and overlaid to determine land suitability within a 30-km radius of
Bojnord.

Study Area

The study area consists of Bojnord City, the capital of North Khorasan Province, and its surrounding 30-km
buffer zone. This area was selected due to its demographic, physical, and environmental characteristics, as well
as the availability of spatial data necessary for evaluating cemetery site-selection criteria. The study area
includes both urban and peri-urban zones that may be suitable for the establishment of a new cemetery, while
also allowing the collection of field data and the use of available spatial datasets for analysis. A comparative
examination of satellite imagery over the past decade reveals significant transformations in the spatial structure
and urban form of Bojnord. Comparing the city’s condition in 2015 and 2025 indicates that Bojnord has
experienced a combination of contiguous peripheral growth and densification within its inner urban fabric. The
most notable changes have occurred in the southern and northwestern sectors of the city. Whereas in 2015 the
southern areas (along the Arkan Road corridor and foothill zones) were largely characterized by vacant lands
and scattered activities, by 2025 these areas had developed into cohesive residential and service-oriented urban
fabrics. Similarly, in the northern and northwestern sectors, lands surrounding the airport that previously had
semi-industrial or agricultural functions have now been fully integrated into the main urban body of the city.

Material and Methods

To conduct this research, the nature of urban development in Bojnord and the surrounding natural constraints
were first considered in order to establish a comprehensive analytical framework. The research criteria were
standardized and integrated using a Geographic Information System (GIS) based on previous applied studies as
well as current health regulations and guidelines. The evaluation criteria were classified into two categories:
locational criteria (distance from the city, prevailing wind direction, accessibility, land use, and urban
development direction) and site criteria (soil type and mechanics, surface water, future development potential,
groundwater depth, and geology). These criteria were analyzed as spatial information layers within the GIS
environment. The integration of these layers enabled the identification of suitable zones in five major suitability
classes. Furthermore, the results obtained from equal weighting and the Analytic Hierarchy Process (AHP)
were compared, indicating improved accuracy and consistency of zoning through the AHP approach.

Result and Discussion

Based on the results of the Analytic Hierarchy Process and the aggregation of judgments provided by nine
experts, the final importance weights of the criteria used in the site-selection model were determined. The
results indicate that the highest weights were assigned to groundwater depth (28.6%), soil type and mechanics
(25.2%), and surface water (20.9%), highlighting the decisive role of hydrogeological and geotechnical
considerations in the site-selection process. In contrast, geology (8.9%), distance from the city (5.6%),
accessibility (4.8%), land use (3.3%), and future development potential (2.7%) received lower weights. The
calculated consistency ratio for the pairwise comparison matrix was 0.083, indicating an acceptable level of
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consistency in expert judgments. In addition, the prevailing wind direction and urban development direction
were incorporated qualitatively into the final analysis and were not included in the quantitative weighting
process.

Conclusion

The main contribution of this research is the development of a GIS-based analytical tool founded on spatial
variables and health regulations, enabling rapid, comparative, and objective land evaluation. Moreover, the
comparison between equal weighting and AHP demonstrated that the application of AHP results in greater
spatial coherence and a more realistic final suitability zoning. The significance of this approach is particularly
evident under conditions of limited data availability and the absence of previous site-selection studies in
Bojnord, especially considering the experience of Javid Park Cemetery, which has encountered development
constraints due to the lack of prior location studies. The proposed method can be updated in response to
demographic changes and urban expansion and can therefore support strategic planning and urban resilience
enhancement. Overall, the integration of locational and site criteria within a GIS framework and a scoring-
based approach provides an effective tool for cemetery site selection in small and medium-sized cities such as
Bojnord, contributing to the reduction of environmental impacts and the improvement of urban landscape
quality.
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