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Extended Abstract

Introduction

Considering the ever-increasing changes in land
use and the need for managers and experts to be
aware of the changes and transformations that have
occurred in order to make policies and solve
existing problems, it seems necessary to reveal the
changes in order to determine the process of
changes over time (19). Evaluating the process of
changes in the resources and ecological conditions
of such areas help managers to make the necessary
decisions (26). Remote sensing is a key technology
to assess the extent and extent of land use changes
(14). Through this method, it is possible to detect
the desired changes in the area by using a set of
multi-time images and their processing, and
manage sensitive areas in an efficient manner using
the obtained results (6). In recent decades, rapid
changes in land wuse and vegetation been
accompanied by significant impacts, including
degradation of natural resources, environmental
pollution, and inappropriate growth of different
areas. Awareness of land use change and the
analysis of the reason for these changes in a given
time period and prediction of these changes in the
coming years can be an important step in the
planning and implementation of water and soil
conservation measures.

Materials and Methods

The current study aims to using Landsat satellite
images and Markov chain model, land use and land
use changes for 2030, 2045 and 2060 in the
northeastern part of the basin for existing sub-
basins predicted. In the next step, using the fuzzy
hierarchical analysis method, land use types
weighed in the environmental point of view.
Finally, using the weights obtained, the priority of
the sub-basins studied was environmental.

The CA-Markov model is a combination of the
Markov chain automatic cell model and the
multipurpose land allocation (MOLA) model,
which is used to predict future changes in land use.
First, by applying the Markov chain model, the
probability of changing land use map classes to
each other is calculated in the form of a land use
status change matrix based on the changes made
from time TO to T1. The output of the Markov
model, which is the state change matrix, is non-
spatial in nature, that is, there is no knowledge and
awareness of the geographical location of land
uses. CA-Markov model is used to predict the
location of land uses (land use map) in the future.
Markov chain adds. In this study, the map of 1987,
2001 and 2016 was used to predict the map of
2030, 2045 and 2060.

After defining the criteria, a questionnaire was
prepared to determine the importance levels of
these criteria. To evaluate the questions, people
select only the relevant descriptive variable, then

Journal of Agricultural Economics Research. 2024; 16 (2)

the selected options are converted into scales that
include triangular fuzzy numbers and are
generalized to perform calculations and analyze the
results. In this study, after completing a
questionnaire  from ten agricultural and
environmental economics experts and specialists,
using the fuzzy hierarchy method (FAHP), seven
factors of agricultural land, forest, barren land,
medium rangeland, poor rangeland, water area and
Residential lands were investigated for decision
making. For this purpose, each of the criteria was
ranked between 1 and 9 based on the opinion of
experts. Then, the pairwise comparison matrices
between the criteria were formed by fuzzy numbers
and the elements of the triangular function were
calculated. Finally, with the weights obtained from
this section, the studied sub-basins were prioritized
in terms of the need to apply water and soil
protection measures.

Findings

According to the results obtained in 1986,
respectively, the sub-basins of Kavar, Khafr and
Meimand Shabankare had a favorable condition.
Also, in 2001, Khafr and Kavar sub-basins are in
the first and second ranks, but the Mok-Mahkoye
sub-basin has a better position than Meimand
Shabankare and is in the third rank. During these
two years, the Zahedoun sub-basin has been in a
more critical situation among the studied sub-
basins, which after these years will witness the
improvement of the condition of this sub-basin in a
way that is based on the predictions made in the
year 2060 will be in third place. Also, in 2016,
Fasa, Kavar and Qutbabad sub-basins were ranked
first to third among the studied regions. This year,
Hakan sub-basin is in the last rank, which reveals
the necessity of proper protection and management
of water and soil resources in this sub-basin. The
results of this study showed over time, we will
encounter medium and poor pasturelands with
increasing area of residential land, land and
agricultural lands and decreasing forestland area.
In addition, based on the results of land use
prediction and prioritization of sub-basins, the sub-
basins of Quar, Ghotbabad and Khafr in 2030,
Ghotbabad, between the forest and Quar in 2045,
and Ghotbabad, Medi-Jangal and Zahedon in 2060
had a higher environmental significance than other
sub-basins. In the sub-basins of Hakan, Daranjan
and Firoozabad, the application of water and soil
conservation measures is of great importance.
Based on the results obtained from the land use
forecast of Kavar, Qutbabad and Khafr sub-basins
in 2030, Qutbabad, Mianjangal and Kavar sub
basins in 2045 and Qutbabad, Mianjangal and
Zahedun sub basins in in 2060, they had a more
favorable situation than other sub-basins. During
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the predicted time period, Hakan, Daranjan and
Firozabad sub-basins are in  unfavorable
conditions, respectively. As mentioned earlier, the
change of vegetation has a great impact on soil
moisture, permeability,  evaporation  and
transpiration and erosion. In other words, the
reduction of forest vegetation and pastures against
the increase of agricultural lands, barren lands and
human settlements will lead to an increase in soil
erosion and a decrease in water infiltration, and
this will lead to the creation of vulnerable areas.
Therefore, the sub-basins that are in an unfavorable
condition in terms of the type of vegetation are
more vulnerable in terms of water and soil
resources, and it is necessary to carry out water and
soil protection measures for these sub-basins in
order to It prevented the irreparable effects that
will be brought to the environment.

Discussion and Conclusion

In recent decades, the rapid changes in land use
and vegetation in the suburbs of big cities have
been associated with important consequences such
as the destruction of natural resources,
environmental pollution and inappropriate growth
of cities. Being aware of land use changes and
analyzing the cause of these changes in a period of
time and predicting these changes in the coming
years can be an important step in planning and
optimal use of resources and controlling and
curbing unprincipled changes in the future.
Therefore, in this study, using Landsat satellite
images and Markov chain model, land use changes
for the years 2030, 2045 and 2060 in the
northeastern part of Abriz Mand basin at the level
of existing sub-basins (16 sub-basins) It was seen.
In the next step, the types of land use in the area
were weighted using the fuzzy hierarchical
analysis method. Finally, by using the obtained
weights, the studied sub-basins were prioritized in
terms of vegetation, in the sub-basins that have
weaker vegetation, the possibility of water and soil
wastage has increased, hence Water and soil
protection measures are very important for them.
The results of this study showed that over time, we
will face an increase in the area of residential
lands, barren lands, and agricultural lands, and a
decrease in the area of forest lands, medium and
poor pastures.

Also, based on the results of the fuzzy hierarchical
analysis method, the highest weight was assigned
to forest vegetation. Therefore, in 1986,
respectively, the sub-basins of Kavar, Khafr and
Maimand of Shabankare had a good condition in
terms of the type of vegetation. Also, in 2001,
Khafr and Kavar sub-basins were ranked first and
second, but Mok-Mahkoyeh sub-basin was ranked
higher than Meimand Shabankare and was ranked
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third. During these two years, the Zahedoun sub-
basin has had inadequate vegetation compared to
the studied sub-basins, but from 2001 onwards, we
will witness the improvement of the condition of
this sub-basin from this point of view, in such a
way that based on the predictions In 2060, it will be
ranked third in terms of vegetation. Also, in 2016,
Fasa, Kovar and Qutb Abad sub-basins ranked first
to third among the studied sub-basins. This year,
Hakan sub-basin is in the last place. Also,
according to the forecasts, the sub-basins of Kovar,
Qutb Abad and Khafar in 2030, the sub-basins of
Qutb Abad, Mian Jangal and Kovar in 2045 and the
sub basins of Qutb Abad, Mian Jangal and
Zahedun. In 2060, they had a more favorable
situation than other sub-basins. During the
predicted time period, Hakan, Daranjan and
Firozabad sub-basins are in the lowest ranks in
terms of vegetation cover. Therefore, the need to
pay attention to these sub-basins in order to carry
out water and soil protection measures due to
inappropriate vegetation is determined. Knowing
about the state of vegetation in different areas and
understanding the current situation and the trend of
changes in the coming years can play an important
role in improving the management and planning
and optimal allocation of resources in order to
preserve the existing resources (especially water
and soil resources) in different areas. have The
results obtained from this study can be used for this
purpose and by knowing the areas with more
suitable land use (forests and pastures), more
effective steps can be taken in preserving and
maintaining these valuable resources. Also, with
the increase in the area of land without vegetation,
agricultural land and residential land, soil erosion
has increased due to the decrease in permeability,
and this leads to the loss of water and soil
resources. To achieve more reliable results, by
identifying endangered and damaged areas, efforts
can be made to improve the situation through the
implementation of water and soil conservation
measures.
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