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ARTICLEINFO ABSTRACT
Article type: In arid and semi-arid regions, the availability of land suitable for sustainable
Research Article agriculture is often limited by both physical and socio-economic constraints.

this study evaluates the agricultural land suitability of the western region of
golestan province through the application of the land evaluation and site
assessment (LESA) model, integrating geographic information system (GIS)
data with local knowledge. the LESA model comprises two principal
components: land evaluation (LE), which encompasses soil properties such as
salinity, texture, drainage, and topography; and site assessment (SA), which
accounts for spatial attributes including proximity to roads, urban centers,
water resources, and land-use compatibility. the criteria were weighted using

Article History: the analytic hierarchy process (AHP) in conjunction with expert judgments
Received: from 15 local specialists, maintaining a consistency ratio (CR) of less than 0.1.
6 June 2025 the final land suitability map was generated using GIS-based tools such as the
Revised: raster calculator and weighted overlay analysis. the results indicate that only
5 September 2025 10.23% of the study area is free from significant agricultural constraints,
Accepted: whereas over 53% of the land is classified as marginally stable or unsuitable for
9 October 2025 cultivation. comparison with the FAO land classification framework

Available online:

demonstrated that the LESA model yields higher accuracy, primarily because it
11 November 2025

incorporates socio-economic variables such as accessibility and land-use
interaction. field validation and spatial accuracy assessment, based on the
kappa index (k = 0.81), confirmed the robustness and reliability of the LESA
model. the findings suggest that the participatory and location-specific design
of the LESA model provides a more accurate and context-sensitive framework
for identifying suitable agricultural lands than conventional evaluation systems.
the model can support land-use planners in promoting sustainable land
management, particularly in semi-arid regions experiencing intensified pressure

Keywords:

Land Evaluation, on arable resources. future research should aim to enhance the LESA model
Site Assessment, through the integration of artificial intelligence algorithms and extend its
LESA, application to other arid and semi-arid regions of iran, thereby improving
Sustainable Management, decision-making processes in land-use planning and natural resource
Drylands. management.
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Extended Abstract

Introduction

In the contemporary era, growing global food
demand driven by rapid population growth has
made the optimal and sustainable utilization of
land both essential and unavoidable. One
effective approach to achieving this objective
is the evaluation of land suitability for
dominant agricultural production systems in
each region. Accordingly, this study aims to
assess the agricultural land suitability of the
western part of Golestan Province (Turkmen
City) and to determine the stability or
instability of these lands using the Land
Evaluation and Site Assessment (LESA)
model.

In land-use planning, ensuring the
compatibility of existing land uses with current
exploitation patterns represents a fundamental
consideration. Land suitability refers to the
degree of correspondence between land
characteristics and its intended type of use. To
this end, the combined Land Evaluation (LE)
and Site Assessment (SA) components of the
LESA framework were employed to evaluate
land suitability in the cities of “Bandar
Torkaman” and “Gomishan,” located in the
western part of Golestan Province. However,
given the inherent limitations of each
individual method, their integration is often
necessary to achieve more accurate and
comprehensive results. The LESA model
represents an integrated system that combines
these two approaches, producing more precise
evaluations of land performance through the
incorporation of spatial and locational
information. Therefore, this study applies the
LESA model to determine the stability or
instability of agricultural lands and, based on
these findings, to propose strategies for
optimizing and improving land management in
the western region of Golestan Province.

Methodology

In this study, the LESA method was employed
to estimate agricultural land suitability in
selected areas of ‘“Bandar Torkaman” and
“Gomishan,” located in the western part of
Golestan Province. To achieve this objective,
the LE component was applied to assess the
intrinsic  suitability of soils for agricultural
production, while the SA component was used
to examine the broader spatial suitability of the
area for agricultural land use.

Accordingly, the integrated LESA framework
serves as an analytical tool that provides a
systematic and objective basis for determining
and ranking agricultural land suitability. By
incorporating both soil-related and spatial
factors, it enables the classification of regional
lands according to their relative suitability
priorities. The model quantifies land suitability
and ranking through a weighted evaluation of
multiple criteria, with factor weights derived
from the judgments of experienced technical
experts. In this study, the LESA model was
applied to achieve a more precise
determination of agricultural land suitability
across the western region of Golestan
Province.

Results and Discussion

Among the primary constraints identified in
the study area are soil salinity and inadequate
drainage, both of which represent major
challenges for agricultural development in the
region. Analysis of the final land capability
map for “Bandar Torkaman” and “Gomishan”
revealed that approximately 35.88% of the
area faces severe agricultural constraints,
primarily related to soil salinity and poor
drainage. The results further indicate that only
10.23% of the land in the study area is suitable
for agriculture without significant limitations,
whereas the majority of the land (53.25%) is
subject to moderate or unstable constraints.
Given these conditions, both cities exhibit
substantial limitations that necessitate targeted
surveys and applied research to evaluate the
suitability of land for cultivating diverse
agricultural crops. These findings highlight the
need for improved soil management strategies
and the implementation of adaptive
agricultural practices to enhance the productive
capacity and sustainability of the region’s
arable lands.

Conclusion

The results demonstrate that the LESA system
provides greater accuracy than conventional
methods in evaluating land performance across
different regions, primarily because its
calculations incorporate spatial and locational
knowledge. Based on the results, it can be
concluded that integrating the LE and SA
components within the LESA framework
enables a more accurate identification of
suitable areas for agricultural development
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across diverse regions. The application of the
LESA system facilitates optimal land
utilization and supports the advancement of
sustainable agricultural practices in the region.
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