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an accurate and reliable assessment method is essential. i ision-making (MCDM) approaches provide a robust framework
for evaluating alternatives based on criteria of varying importafi@e., In this study, the MARCOS MCDM method was employed to assess
land suitability for irrigated corn, mits performan ed with that of the traditional parametric method.

The MARCOS method operates o i , Where alternatives (in this case, soil profiles) are evaluated against a set
of criteria (land charactegsti iteri i rmined using the best-worst method (BWM), which determined electrical
conductivity as the mostw

Results indicated that the sq

0.72 between crop yield and the lanaN
sufficient accuracy in classifyiag |
method is a well-es
despite incorporating ideal
unsuitable and low suitabild
evaluation task!

uitability and was unable to correctly identify fully suitable land classes. While the square root
in land suitability evaluation and produced favorable results in this study, the MARCOS method—
-ideal solutions and applying weighted criteria—tended to generalize the area into just two broad classes:
his limitation highlights the need for careful consideration when selecting MCDM methods for land

Keywords: Digital land suitability assessment, Maize, Multi-criteria decision-making methods, Parametric method
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YMCDM (Multiple Criteria Decision Making)

2. MARCOS (Measurement Alternatives and Ranking according to Compromise Solution)
3.TOPSIS (Technique for Order of Preference by Similarity to Ideal Solution)
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Land suitability assessment using the Marcos method and its comparison with
the parametric method
EXTENDED ABSTRACT
Introduction

In today's world, food scarcity is one of the main challenges humanity faces, and it intensifies daily
with the increasing global population. This issue necessitates the effective and op 1

agricultural methods plays a key role in increasing product1V1
in accordance with soil and climate characteristics, produc
preventing environmental degradation. Thus, paying attention tOWgnd suitabilil§ and its proper
management is not only essential for ensuring a sufficient food s maintaining the
ecological balance of the land. Multi-criteria decision- making
structures, help facilitate the decision-making pr: 0s method is a multi-criteria
decision-making approach. Since this methad ha not iously used in land suitability
i i ethod with the parametric method,

one of the common methods for land suitability as

Method

The study area is located within the A
chemical data from 275 soil profiles,
utilized. Characteristics such as the perc
climate were used as cﬁeria

In the square root metho mitation was determined by comparing the criteria
related to each f‘ﬂa with equirements of the corn product. Finally, the land suitability class
was obtained usinghe 13ng 4
In the Makos method, €
as options t
Since this metho
worst method.

lands in (@zvin Province. In this study, physical and
ith dggPon the slope and climate of the area, were
of lime, gypsum, organic carbon, gravel, slope, and

nd characteristics were used as criteria, and soil profiles were used
sion matrix.
t capable of weighting criteria, the criteria were weighted using the best-

After d the land suitability class, digital maps were prepared using the random forest
model, a land suitability class for the area was obtained using the mentioned methods.

Results

The results of this article showed that the square root method, with a correlation coefficient of
0.72, has performed land suitability assessment with acceptable accuracy. In contrast, the Marcos
method, with an accuracy of 0.27, has not been able to perform land suitability assessment
satisfactorily.

Based on the square root method, out of 57,132 hectares of land in the region, 26.67% of the land
falls into the very suitable class, 42.10% into the relatively suitable class, 13.98% into the low
suitability class, and 17.22% into the unsuitable class.
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The Marcos method was unable to separate the class of very suitable land, placing 0.32% of the
land in the relatively suitable class, 74.71% in the low suitability class, and 93.27% in the
unsuitable class.

Conclusions

The parametric method is a standard method for evaluating land suitability. The present study
compared the square root method with the multi-criteria decision-making method of Marcos. The
results showed that the Marcos method did not provide acceptable results. The reason for this could
be that the Marcos method is oriented towards the ideal state. Based on land characgggistics and
expert opinions, the most important criteria of this study were salinity and alkalinity. In! arcos
method, due to its orientation towards the ideal state, areas with high salinity alkalinitfwere
classified as unsuitable, and other areas were determined to have low suitapility.
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