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Abstract

Background and Objective The protection of natural
resources, especially land, and their use, has long been
considered. It can be said that because land use has
undergone many changes over time, these changes
have direct and many effects on the ecosystem and the
environment and consequently have various
consequences, including these consequences that can
be used to change land use. The area was affected by
the rapid expansion of urbanization and its effects on
land-use patterns in the surrounding environment and,
finally, land fragmentation in these areas.
Accordingly, in many cases, converting land use from
its natural state to artificial land use has irreversible
consequences. To reduce the consequences, this can
be adapted to the land use structure. Land
appropriateness refers to matching the capacities of a
plot of land and its land use, and the disproportionate
allocation of land use and disregard for its changes has
many consequences such as socio-economic
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segregation, environmental depletion, and loss of
resources. Decisions in land and resource management
should always be guided in a way that does not
conflict with the interests of society and the natural
environment. In this regard, one of the effective ways
to control and minimize the damage and consequences
of land use is to adapt its structure so that, based on
the characteristics of land resources and their
capabilities, the land can be spatially distributed and
arranged more rationally. This study aims to identify
and zone the appropriateness of land use structure
with the existing capabilities in Hamedan and to
evaluate the efficiency of the multilayer perceptron
neural network method in the field of land use
structure optimization in this city.

Materials and Methods In this study, to adapt the
land use structure in the city of Hamedan, based on the
research background and according to the effective
criteria in the field of land use structure, various
indicators were selected, including 12 land use
indicators, slope, average temperature, and average
rainfall. Average humidity, average wind speed,
geology, soil type, distance from the river, distance
from wells, distance from main roads, and vegetation
type. Then, using the field visit, the points with user
suitability were registered as educational points. After
preparing the layers of the mentioned indicators, these
layers were standardized in the software environment
of the GIS system. In the next step, the multilayer
perceptron neural network uses the after-release
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algorithm by importing layers affecting the
optimization of the land use structure as input and
using the middle layer of distance. From appropriate
points in terms of land use structure, this network was
implemented with the structure of 1-10-12 to adapt the
land use structure in Hamedan. From 35% of the total
image pixels, the distance from the agricultural
proportions as training points falls into three
categories the first part (70%) for network training, the
second part (15%) for stopping calculations when the
error is increasing, and the third part (15%) was used
for network verification. Finally, the final land
suitability map was drawn. The resulting layer had a
value between 0 and 1 which was divided into five
land suitability classes. In the present study, after
identifying the factors affecting the land use structure
and adapting its structure, and preparing each of them,
the mentioned layers were standardized. Then, using
the field visit, the points with appropriate use were
recorded as educational points. Thus, the land use
structure was adjusted by the multilayer perceptron
neural network model with 58 replications. The results
of the neural network validation and the resulting
output layer indicate the high accuracy of the network
in fitting the land use structure so that the square root
mean values of error (RMSE), and absolute error
(MAE). Correlation coefficient (R2) in the
implementation process of the network is equal to
0.19, 0.21, and 0.89, respectively, indicating the
network's high accuracy in implementing the
optimizing process. Completely inappropriately
divided, and the results showed that most of the areas
covered some somewhat suitable and perfectly
suitable lands with 32.62 and 28.13% of the total area,
respectively.

Results and Discussion In the present study, after
identifying the factors affecting the land use structure
and adapting its structure, and preparing each of them,
the mentioned layers were standardized. Then, using
the field visit, the points with appropriate use were
recorded as educational points. Thus, the land use
structure was adjusted by the model of a multilayer
perceptron neural network with 58 replications. The
results of the neural network validation and the
resulting output layer indicate the high accuracy of the
network in fitting the land use structure so that the
square root mean values of error (RMSE), and
absolute error (MAE). The correlation coefficient (R2)

in the implementation process of the network is equal
to 0.19, 0.21, and 0.89, respectively, which indicates
the network's high accuracy in the implementation of
the optimizing process. Completely inappropriately
divided, and the results showed that most of the areas
covered some somewhat suitable and perfectly
suitable lands with 32.62 and 28.13% of the total area,
respectively.

Conclusion The results of optimizing land use
structure in Hamedan show that most of the area is not
suitable for agricultural activities in terms of effective
factors. In this area, most urban land uses completely
barren and uncultivable lands, lands. There are
mountainous, rocky, and low-quality pastures, mainly
in the western and southwestern areas of Hamedan.
Also, in this area, lands that have been relatively
suitable in terms of a proportion are quite suitable in
terms of 12 factors in the best conditions for
agricultural and horticultural activities and are the best
place for developing agricultural activities. Thus, to
change the land use conditions towards a more
appropriate trend while paying attention to integrated
urban-rural planning for Hamedan and its surrounding
settlements. It is recommended to pay attention to land
use planning rural-urban plans and projects because
the rapid expansion of Hamedan and its suburban
spaces has created numerous challenges in terms of
land suitability. In such a way that about 23.1% of the
lands are ready to be transformed into unsuitable and
completely unsuitable conditions. In addition, 32.62%
of land use is subject to change to semi-suitable
conditions. Based on what has been said, controlling,
supervising, and directing the constructions and
preventing the over-horizontal expansion of the city of
Hamedan and its surrounding spaces by urban and
rural stakeholders (local management) is proposed to
rangeland and agricultural lands. The findings of the
study also indicated that the highest area of land in
this area is related to somewhat suitable and perfectly
suitable land and the lowest area belongs to unsuitable
and somewhat unsuitable land. Therefore, it can be
said that the city of Hamedan is currently in a semi-
suitable situation in terms of land suitability, which
can have a more favorable trend in the future with
proper planning and policies.

Keywords: Optimizing, Land use, Hamedan city,
Neural network
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