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Article type: According to Article 50 of the Constitution of Iran,
Rescarch Paper environmental protection is a public duty. In this regard,
integrating environmental considerations with land-use policies
is considered an approach to prevent environmental damage.
The importance of this issue lies in demonstrating the role of
land-use planning in preserving environmental resources.
However, over the past half-century, the conversion of
agricultural lands and orchards around cities has put vital
ecosystem resources at risk. This study examines this issue in
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significant pressure on the ecological base, especially
agricultural lands. The largest land use change occurred between
2012 and 2022, indicating an increasing rate and intensity of
agricultural land degradation in recent years. As a result of these
changes, the quality of groundwater resources and soils in the
surrounding areas has severely declined due to reduced
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Preserving and restoring these vital resources requires the
development, int ti £ . tal italizati trategies into land
Land-use planning, integration of environmental revitalization strategies into land-
Bonab city. use decision-making and planning.
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Extended Abstract

Introduction

Urbanization is a primary driver of land-use
change, which, in addition to causing
problems on a global scale, leads to the loss
of land and its resources at local and urban
levels. The present study examines this
issue in Bonab, a city in East Azerbaijan
Province in northwest Iran. According to
2015 statistics, Bonab has a population of
85,274.

Investigations reveal that the physical
expansion of Bonab in recent years, driven
by natural population growth, rural-to-
urban migration, and urban development
plans aimed at addressing housing needs,
has encroached upon agricultural lands and
gardens on the city's outskirts. This
research uses satellite imagery to quantify
changes in the use of garden and
agricultural lands caused by the city's
peripheral  developments. The study
addresses the following research questions:

—What has been the status of land-use

changes around Bonab from 2002 to 20227?
-What are the environmental impacts of

urban development and land-use changes
around Bonab?

The significance of this research lies in
highlighting the critical role of land-use
planning and decision-making in preserving
environmental resources.

Methodology

The steps of conducting the research were,
first, the land-use changes around Bonab
city were extracted, and in the next step, the
effects of recent urban expansions on the
vital environmental resources of the region
were explained, which was done using
library documents and field studies. The
spatial data of the research was extracted
through satellite images, which were
analyzed and classified while comparing
time and place through geographic
information system and remote sensing
software such as Idrisi. Landsat satellite
images of three periods, namely 2002,
2012, and 2022, have been used to
determine the physical development
process of Bonab city. For the classification
of satellite images, the Fuzzy Art Map
supervised method of artificial neural

networks has been used due to its high
accuracy and higher speed than other
algorithms.

Results and discussion

The analysis of changes reveals that Bonab
city has expanded by approximately 1,836
hectares during the years under review
(2002-2022). Over this period, the city
experienced physical growth of about 2,210
hectares, representing an increase of
roughly 3.5 times its original size. The
primary direction of Bonab’s expansion has
been towards the east, particularly the
northeast.

This rapid growth in recent years has been
characterized by a significant rise in urban
constructions, exerting substantial pressure
on the ecological base, especially
agricultural lands. The spatial expansion of
the city has been most intense in the eastern
half, where the northeastern and
southeastern parts are expected to merge.
This intensity highlights the dynamic and
unregulated nature of growth in this area.
Signs of scattered urban development have
also emerged, resulting in inconsistencies
across various parts of the city. Historically,
Bonab’s physical development was limited
to the main city center and constrained by
natural barriers. On the eastern side, natural
obstacles served as boundaries, while on the
western side, Urmia Lake acted as a
significant limiting factor.

However, in recent decades, a population
boom and increased rural-to-urban
migration have imposed a heavy
demographic burden on the city. This surge
in population necessitated large-scale
physical expansion, which has often been
unplanned and directed towards areas
lacking proper geographic assessment. This
uncoordinated growth has exacerbated
environmental and spatial challenges in
Bonab.

Conclusion

Landsat satellite images from different time
frames were utilized as raw data to analyze
the land-use changes in Bonab city. After
processing these images, land-use change
analysis methods were applied to determine
the extent of urban expansion during 2002,
2012, and 2022. The findings indicate that
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Bonab experienced a physical growth of
approximately 2,210 hectares over the
review period (2002-2022), representing a
3.5-fold increase in its urban area. The
primary direction of this expansion has
been towards the east, particularly the
northeast.

The predominant land use converted into
urban built-up areas has been agricultural
land. Notably, this process accelerated
between 2012 and 2022, leading to an
increased rate of agricultural land
conversion to urban areas. This trend has
placed significant pressure on the
ecological base, especially on agricultural
resources. Furthermore, scattered urban
growth patterns have emerged, resulting in
inconsistencies and uncoordinated
development across many parts of the city.
In recent decades, population growth and
rural-to-urban migration have imposed a
heavy demographic burden on Bonab,
necessitating large-scale physical
expansion. However, much of this urban
growth has been unplanned, occurring in
areas where no proper geographic
assessments were conducted.

It is crucial to recognize that urbanization
can lead to environmentally harmful land-
use changes without strategic decisions on
land use and resource management.
Individuals, productive sectors, and, most
importantly, government bodies and
organizations responsible for environmental
resource management must adopt and
implement environmental standards and
criteria to mitigate these effects. This
approach will help preserve the region’s
environmental resources while supporting
sustainable urban development.
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Natural Color 3.2.1 4.3.2
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False Color 7.4.2 7.5.3
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1 2 3 a s Total Cross-Classification : 2002-2012
------------------------------------------------------------ - 1 ror 0o
1| 5716 1691 8695 aa@7 se12 | 26121 * ::: :I
2| 3e1 11955 17233 1e16 1224 | 31729 A
3 | 1117 23755 30426 ae80 3460 | 61838 st
a | a3z 7881 7672 525 871 | 17381 A
5 | 157 a7 1020 6a1 1085 | 3850 2
|
“““““““““““““““““““““““““““““““““ si2
Total | 7723 44329 65046 10669 13152 | 14e919 103
213
3i3
a3
Chi Square =  44544.72266 8
df = 16
P-Level = ©.0000
Cramer's v = @.2811

1 2 3 4 El Total
1] @.0406 ©.0120 ©.0617 @.0313 ©.0398 | o.1854
2 | @.0021 o.osa8 ©.1223 a.0072 ©.0087 | ©0.2252
3| @.e079 ©.1615 @.2159 @.e200 ©.0246 | o.4388
a | @.e31 ©.09559 @.es44 @.0837 @.e062 | ©.1233
5 | @.e11 ©.0003 @.0072 @.0045 @.0141 | @.0273
Total | @.0548 ©.3146 e.a616 8.0757 6.0933 | 1.0000 ;
—
EQ
overall kappa .90
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1 2 3 a 5 Total
1| 17349 1311 6u94 ao07 374 | 26335
2| 331 5961 5982 387 2a | 12685
3 6264 24244 az2781 10911 382 | masm2
a | 847 180 5329 5256 207 | 11819
s | 1330 33 852 az2e 2863 | 5498
Total | 26121 31729 61838 17381 3850 | 140919
Chi Square = 120317.90625
df = 16
PoLevel -  ©.0000
Cramer's v = 0.4620
Proportional Crosstabulation
1 2 3 a E) Total
1 @.1231 0.0093 ©.0489 0.0029 @.0027 | ©.1869
2 | e.e023 @.ea23 @.ea24a @.0e27 e.e002 | e.e900
3| @.04a45 @.1720 @.3036 @.e774 @.e027 | .6082
a | 0.0060 ©.0013 ©.0378 ©.0373 e.0015 | ©.0839
s 0.0004 0.0002 0.0060 0.0030 0.0203 | o.0390
Total | 0.1854 @.2252 ©.4388 0.1233 ©.0273 | 1.0000
overall kappa ©.2938

YoWV=Y Y sl (b ol )8 alis VY Joss No¥Y=va Y laJlo (b ol osl)) omlS @l s 1 JSWS

1 2 3 a s Total
1| 5266 1280 2697 5334 a758 | 26335
2 | 110 8216 1696 299 16a | 12685
3| 1720 30137 44190 3603 4932 | 84582
a | 340 4601 S866 aza sas | 11819
s | 287 95 1597 1009 2510 | 5498
Total | 7723 24329 65046 10669 13152 | 140919
Cchi square = 47781.08984
af =
P-Level =  ©0.0000
Cramer's V = ©.2911
Proportional Crosstabulation
1 2 3 a s Total
1 0.0374 ©.0091 ©.0688 ©.0379 ©.0338 | ©.1869
2 | ©.0008 0.0583 ©.0262 ©.0021 ©.0026 | ©.0900
3| ©0.0122 ©.2139 ©.3136 ©.025%6 ©.0350 | ©.0002
a | 0.0024 0.0326 ©.0416 ©0.0030 ©.0042 | ©.0839
s | 0.0020 0.0007 ©.0113 ©.0072 ©.0178 | ©.0390
Total | 0.0548 ©.3146 ©.4616 ©.0757 ©.0933 | 1.0000
loverall xappa ©0.1549
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