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ABSTRACT

Land use is one of the most important aspects of natural
resource management and review of environmental changes.
By examining land use changes in the geographic information
system, the hysical development factors of the city can also be
extracted, which can be mentioned and analyzed and predicted,
including land use changes. In this research, using remote
sensing and GIS capabilities, land use changes in Firoz Abad
city, located in Fars province, were monitored between 2003-
2013-2018 using Landsat satellite images (ETM, ETM+). and
then the land use classes, analysis methods and their changes
have been classified in ENVI and EDRISI software. The
analysis and time changes in the 15-year period of the study
area showed that the level of residential land has increased and
the most changes in land use in Agricultural land areas have
been created. Based on these changes, the potential of land use
transformations and predictions for 2023 were modeled using
the Markov chain method. In the LCM model, the
transformation  potential maps resulting from the
implementation of multilayer perceptron artificial neural
networks with land use in 2013 and 2018 and the variables
Effectively done. It should be noted that due to the drought in
the region in recent years, the lack of attention and proper
management in the hydrological situation, and the lack of
stability in the economic situation, it is one of the factors
affecting land use changes in the study area.

Cite this article: Mogholi, M. (2024). Evaluation and Modeling of Land Use Changes of Firozabad Using
Multitemporal Satellate Imagery. Human Geography Research Quarterly, 52 (2), 191-212.
http://doi.org/10.22059/JHGR.2023.346292.1008526

@ @@ © The Author(s). Publisher: University of Tehran Press



Extended Abstract

Introduction

Today, studies and researches based on land
use are carried out in order to meet the needs
of the land surface with multiple uses such
as agricultural land, gardens, residential
areas and industrial areas, etc. Using remote
sensing images as a new tool in surveying
land cover and land use types, their changes
over time can be checked and confirmed. In
today's world and with the growth of
technology, satellite observations are very
important for understanding land use
patterns in large areas and detecting changes
over time.In recent years, the use of satellite
images in determining land use and
investigating the expansion of cities has
been of great interest. The use of remote
sensing technology with the aim of
examining changes over time is an inevitable
necessity. Paying attention to the adverse
effects of land use change in the
management of urban areas by planners
using Landsat satellite image information is
very useful. Therefore, due to the rapid
growth of urbanization, not only a large
amount of urban natural lands have changed
their use, but the expansion of cities has
caused socio-economic and physical use
changes in the surrounding villages.
Therefore, it can be claimed that the science
of remote sensing is a comprehensive tool
for managing natural resources and remote
sensing satellites are the best and most
accurate data sources for detecting,
quantifying and mapping patterns of land
use changes.

Methodology

First, satellite images of three appropriate
time periods were collected from different
sources. The data were checked for
geometric and radiometric errors and were
received at the L1T level. To prevent errors,
by displaying individual bands and different
color combinations on the computer screen,
the data in terms of radiometric errors were
investigated and the atmospheric correction
was done in the software using the ENVI
method.To check the geometrical situation,
the georeferenced image was prepared from
the USGS site, and the intersections and
important points were checked in the ENVI
software. Then, the prepared images were

classified by image classification and band
combination software such as ENVI 5 and
ILWIS and based on ground control, the
classification ~ was  done.  Relevant
corrections were applied according to the
needs of the obtained images. Coding and
combination of color images for different
decades were carried out. The next step was
to determine the number of desired classes
for supervised classification and to
determine land use, and then to ensure the
accuracy of the classification, a scattered
sample was collected from all the studied
areas. The fuzzy logic method based on the
theory of adaptability was used to classify
the image and extract land use and land
cover maps. Finally, using this model, a map
of land use was prepared from the studied
area, and to evaluate the changes, the area of
each of the land use classes in each period
was drawn in the form of a table.To figure
out the changes in the studied area, the maps
obtained from the classification of images
were studied with the orthogonal table
method, and the prepared user maps were
compared two by two and created as a
matrix. The simulation was done in the
relevant software such as IDRISI, GIS. By
comparing the land use of the first two
decades with the third decade and using the
Markov chain method, simulating and
predicting the trend of land use changes for
the coming years was considered as the
forecasting horizon in this research.

Results and discussion

Geometrical corrections were made in ENVI
software. The obtained images had no
significant error and atmospheric correction
was also applied. The RGB composition of
the image was prepared and the desired OIF
index was calculated by ELWISI software to
prepare the best band composition of the
images. The obtained combination was
pasted together in ENVI and the desired
range was classified. In addition, the images
received from TM and ETM were combined
using spectral bands and panchromatic
bands, which have high spatial resolution,
and a better image was created.

Conclusion
The 15-year study period with the expansion
of built-up lands, shows the most destruction



in the agricultural lands of the outskirts of
the city and barren lands in the border and
suburbs of the city and farming lands. This
trend can lead to environmental damage and
further reduction of agricultural lands in the
region. Previous research and experiences
show that the use of a GIS system in the field
of implementation and management of land
use changes, especially in agriculture, is
inevitable. According to the result of the
artificial neural network and Markov model
and drought in recent years, it is necessary to
note and manage the hydrology of the
region. Also, due to the passage of two main
roads, one from the southern industrial area
(Southern Parian) and the other from the
east, it is necessary to plan more precisely
for the land uses and development of
industrial and urban areas. The amount and
type of cultivation in the plain lands of
Firozabad need to be reconsidered so that
foreseeable problems in the region can be
solved before they occur. Undoubtedly, it is
necessary to have a spatial database of the
land use areas of the city under study, which
comes from various sources, including
satellite images, public information, and
cadastral maps.
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Category Hectares Legend

1 842.850000 dryfarming to farming

2 85.545000 urban to farming

3 348.277500 wasteland to farming

4 1122.997500  farming to dryfarming

5 84.285000 urban to dryfarming

6 632.272500 wasteland to dryfarming
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7 166.275000 farming to urban

8 92.115000 dryfarming to urban

9 322.042500 wasteland to urban

10 368.685000 farming to wasteland

11 852.885000 dryfarming to wasteland
12 167.400000 urban to wasteland

Y+\Y-Y--¥ Area on file: map change ,lSa 4 pgd 0)55 13 (538 @lynis ¥ Jos

Category Hectares Legend
2001.105000 dryfarming to farming
489.195000  wasteland to farming
617.535000  farming to dryfarming
1432.597500 wasteland to dryfarming
125.190000  dryfarming to urban
481.590000  wasteland to urban
234517500  farming to wasteland
700.470000  dryfarming to wasteland
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# Test and Selection of Site and Driver Variables ?
Ewvaluate |evd|~waste|and
Cover Class Cramer's v : PYalue :

et Explanatony Power | |Overally 0.0000

dryfarming 0.7550 0.0000

Add to Mocel | wasteland 0.7425 0.0000

urban 05103 0.0000

farming 0.0000 1.0000
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Input Files (1) General Model Information pgs 655 Jdo (slacs3gys A Jgaa

Independent variable 1

dist-urban

Independent variable 2

evdl-dryfarming

Independent variable 3

evdl-farming

Independent variable 4

evdl-urban

Independent variable 5

evdl-wasteland

Training site file

Ilcm2_Train_1

s

QY & 9 (639)5 Y iy Jold o el 485118 () 3)90 Jho (2 9 e (slayiel)ly 55 A Lojlad Jgax

8l (29 4 03 5 Ol

2Parameters and Performance ps> o33 ;> Jio (o5 g o yzel )l A Jgda

Input layer neurons 5
Hidden layer neurons 9
Output layer neurons 13
Requested samples per class 7390
Final learning rate 0.0000
Momentum factor 0.5
Sigmoid constant 1
Acceptable RMS 0.01
Iterations 10000
Training RMS 0.2210
Testing RMS 0.2212
Accuracy rate 43.65%
Skill measure 0.3896

205 Clus izt slaaY 5 (639)9 SlaY ) (Fgiae (guac 4Sud iy mple polie Ve ojled Jouo

e 9 ($39)9 SAY (jg G yle Ve Jgan
(2) Weights Information of Neurons across Layers
(1) Weights between Input Layer Neurons and Hidden Layer Neurons

Neuron h-Neuron h-Neuron h-Neuron h-Neuron  h-Neuron h-Neuron h-Neuron h-Neuron h-Neuron
1 2 3 4 5 6 7 8 9
i-Neuron 1 5.4825 -1.8073 3.9631 0.3642 2.8178 10.1409 -7.0163 -0.1157 -19.8669
i-Neuron 2 -3.1099 -1.0830 4.2959 -1.9118 -2.1492 0.7181 -2.6007 -1.6465 -0.1320
i-Neuron 3 4.1798 -1.9410 -2.5404 0.4857 3.9212 0.3170 2.2826 -2.5814 -0.0945
i-Neuron 4 1.6386 -1.6238 1.5626 -4.2653 3.9583 -2.8195 1.2628 -3.3500 -0.1967
i-Neuron 5 0.2110 -2.1199 -0.3063 3.6785 -1.4489 4.2901 -1.1813 -0.9975 0.4028

035 Sl (e Y g (293 oY 3 (guae uas &Sud Gy i Sle

(2) Weights between H

)J.)LD.A

B g (29 SaY (i mple VY Jgua

Woojlod Jos

1wl

idden Layer Neurons and Output Layer Neurons

Neuron o- o- o- o-Neuron o- o- o- o-Neuron o-Neuron o-Neuron o-
Neuron Neuron Neuron Neuron Neuron 5 6 Neuron Neuron Neuron 10 11 12 Neuron
1 2 3 4 7 8 9 13
h- 0.0767 0.5585 -3.3842 15359 -7.0856 -3.0516 -3.6482 0.4399 -1.4789 -3.5302 0.9431 -16711 2.3187
Neuron 1
h- -3.5031 -0.4640 -1.1957 -0.8767 0.1572 0.2641 -0.8854 -3.1151 4.7016 -0.9954 -3.2466 4.7690 -1.2668
Neuron 2
h- -6.8995 -0.4694 15856 -0.1009 1.4936 -3.0158 12576 -5.1649 -3.1932 1.3635 -4.5381 -3.1421 -0.3450
Neuron 3
h- 0.8303 -3.1206 -1.4888 -3.3762 -2.3857 -3.7521 -1.6471 1.1927 21835 -1.6192 1.7502 2.3393 -4.0336
Neuron 4
h- -1.1177 15716 -2.7639 16110 -4.8678 0.3838 -2.5366 -1.0173 -4.4696 -2.4794 -0.9362 -4.4351 1.6305
Neuron 5
h- -0.8832 -6.0516 20742 -3.9774 -4.3985 -10.1811 0.6580 0.1908 -1.6060 16812 11533 -1.6608 -2.9965
Neuron 6
h- 2.1159 11319 -4.2077 0.8584 0.6535 5.0556 32721 0.4534 1.0187 -3.8579 -1.2573 11551 -2.0360
Neuron 7
h- -3.4264 -1.0371 -0.4729 -1.1710 -1.0465 -1.3700 -0.3049 -3.0560 5.6509 -0.3923 -2.5387 5.5035 -1.4008
Neuron 8
- 22913 -3.2562 -3.7533 -5.8435 12.2247 9.9794 0.0492 -1.1012 -0.6031 -2.5872 -4.7086 -0.6556 -6.1949

h:
Neuron 9
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(3) Sensitivity of Model to Forcing Independent Variables to be Constant
(1) Forcing a Single Independent Variable to be Constant

Model Accuracy (%)  Skill measure  Influence order
With all variables ~ 43.65 0.3896 N/A

Var. 1 constant 30.73 0.2496 1 (most influential)
Var. 2 constant 42.88 0.3812 4

Var. 3 constant 43.00 0.3825 5 (least influential)
Var. 4 constant 35.87 0.3053 2

Var. 5 constant 42.02 0.3719 3
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celss in: expected to transition(2003-2013)
farming dryfarming urban wasteland

farming 494562 21927 0 5586
dryfarming 54556 148159 0 0
urban 0 0 79197 0
wasteland 1237 0 0 236629

celss in: expected to transition(2013-2018)
farming dryfarming urban wasteland

farming 433858 48291 7173 15861
dryfarming 37892 124687 4142 38343
urban 4320 4257 72966 8451

wasteland 15725 28546 14539 183084
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Given: Probability of changing to: (2003-2013)
farming dryfarming urban  wasteland
farming 0.9424 0.0420 0.0049  0.0107
dryfarming  0.2691 0.6109 0.0116  0.1083
urban 0.0441 0.0111 0.9109  0.0339
wasteland 0.0052 0.1790 0.0444  0.7713
Given: Probability of changing to: (2013-2018)
farming dryfarming urban  wasteland
farming 0.8589 0.0956 0.0142  0.0314
dryfarming  0.1848 0.6081 0.0202  0.1870
urban 0.0480 0.0473 0.8107  0.0939
wasteland 0.0650 0.1180 0.0601  0.7568
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Area on file: landcover 2018 _new
Category  Hectares PER Legend

1 11365.47 0.485  farming
2 4613.49 0.197 dryfarming
3 2025.09 0.086 urban

4 5443.18 0.232 wasteland

SUM 23447.23 1
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Area on file: landcov_predict_ 2023

Category  Hectares Legend
1 10967.04 0.468 farming
2 4627.035 0.197 dryfarming
3 2323.4625 0.099 urban
4 5529.69 0.236 wasteland

sum 23447.2275 1.000
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