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Land use/land cover (LULC) change is one of thetnmaportant manifestations of
the interaction between human activities and nhgystems. Rapid urbanization in
coastal cities of the Global South poses seriotesath to fragile ecosystems, water
bodies, and vegetation cover. This study compatianalyzes the spatiotemporal
patterns of land use changes in two strategic abagies in southern Iran (Abadan
and Chabahar) over the period 1995-2025, simufatese scenafios up to 2055,
and evaluates their implications for sustainablbaor plannihgaUsing Landsat
satellite imagery (1995-2025) within the Gggg:le r@ GEE) platform, a
Support Vector Machine (SVM) algdrith pltedclassify land cover into
four classes (water bodies, de @tég t@on,—lmiareas, and barren land). Change
detection Waé\zz%o@d @5&1 transition matixg future land use up to 2055
was simul@e g a Cellular Automata (CA) modelcuracy was assessed using

Accdracy (OA) and the Kappa coefficient. abllan has experienced

directly consuming dense vegetation34.5%) and water bodies (-24.3%). In
contrast, Chabahar shows more restrained urbannsixa (+89%), but due to
climatic fragility and inefficient management, i experienced a dramatic decline
in vegetation cover-62%). The transition matrix revealed that 53% dfadan’s
urban growth occurred at the expense of vegetatidrile 67% of Chabahar's
expansion was driven by barren lands. Projectiams 2055 indicate a critical
scenario: built-up areas will dominate in both Abad(62.3%) and Chabahar
(82.78%), water bodies will nearly disappear (Abada89%; Chabahar: 0.40%),
and vegetation cover will fall below 9%. Despitengar climatic contexts, Abadan
and Chababhar follow two distinct yet equally unairstble trajectories.
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EXTENDED ABSTRACT

INTRODUCTION

Land Use and Land Cover (LULC) change is one of st significant manifestations of the
interaction between human activities and naturatesys, playing a crucial role in ecological
sustainability, the hydrological cycle, biodiveysitonservation, and environmental quality. Rapid
urbanization in coastal regions, particularly iveleping countries, has intensified pressure oonaht
resources, reduced vegetation cover, and alteredsfiatial structure of urban environments.
Numerous studies have demonstrated that uncomtrotlean expansion can lead to the degradation of
sensitive ecosystems, increased land surface tetopes, intensified urban heat island effects, and
reduced environmental resilience. In recent decatiesuse of remote sensing data and cloud-based
processing platforms such as Google Earth EngiieEjGhas enabled long-term monitoring of land
use and land cover changes with high accuracy dfideacy. In addition, machine learning
algorithms, particularly the Support Vector Mach{8&M), have demonstrated strong performance in
land-cover classification. Despite the growing bamfyresearch on LULC change, most existing
studies have focused on a single city or spec#gian, with limited attention given to comparative
analyses of coastal cities that share similar envirental conditions but follow different developrnen
trajectories. Furthermore, many studies have netjaately addressed the long-term prediction of
spatial change patterns and the assessment of ithglications for sustainable urban planning.
Abadan and Chabahar, as two strategically impodaastal cities in southern Iran, are characterized
by relatively similar climatic conditions; howevehey differ considerably in terms of economic
structure, urban development trends, and envirotehepressures. Therefore, a comparative
investigation of land use and land cover changdbkése two cities can provide deeper insights into
patterns of spatial transformation and the enviremial consequences of urba izaltion. Accordingly,
the primary objective of this study is to analylze trends of land use a Iand;&@gjr LULC) changes
in Abadan and Chabahar during the period 1995-2@25tify transiti pathways among different
land-use classes, and predict future developmeirrpa up to\2055<The central hypothesis of the
study is that, despite the two cities being locat&tin a dly similar climatic zone, differerscim
human, economic, and managerial factors h @; edidonct land-use change trajectories and,
consequently, divergent environmehta urbanfphg outcomes. The findings of this research are
expected to provide jentifie’ b}sis for the falation of sustainable development strategies, the
conservation of a&&%@%%rcesfand the effectimnagement of urban growth in the coastal regions
of southern Iran.

DATA AND METHODOLOGY

This study adopts a quantitative, comparative, r@milote sensing—based approach to investigate the
spatiotemporal dynamics of Land Use and Land Cu8LC) in the two coastal cities of Abadan and
Chabahar during the period 1995-2025, as well gwedict future change patterns up to the 2055
horizon. The dataset consisted of Landsat satéflitggery acquired from the TM, ETM+, and OLI
sensors for the years 1995, 2005, 2015, and 20BEhwvere obtained and processed through the
Google Earth Engine (GEE) cloud-computing platforfim enhance data quality and reliability,
several preprocessing procedures were conductetlyding cloud and cloud-shadow removal,
radiometric correction, image compositing, andatipn of the study-area boundaries.

Table 1. Specifications of Landsat images used ftand use/land cover classification

Satellite Sensor Spatial Resolution (m) Number of Bands
Landsat 5 ™ 30*30 7
Landsat 7 +ETM 30*30 A

Landsat 8 oLl 30*30 \Y
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Figure 1: Geographic location of the study areas (AbadanCGirabahar).

RESULTS AND DISCUSSION

The classification results of the satellite imageryealed S|gn|f|can éﬁ? d cover casng

in both study areas. In Abadan, the area of btpxltamd |nc 2 kmz2 in 1995 to 44.33
kmz2 in 2025. During the same period, vegetatlorec 3 69 to 22.06 kmz, barren land
declined from 49.34 to 39.59 kmz2, ar1>d Wa.ter sed from 5.64 to 4.27 km2. Change

detection analysis indicated that t e larg % ansmons occurred toward built-up areasgckwhi
exhibited the high eEt rate of ex rougfioeistudy period.

Similarly, in C exten% of built-up landreased from 13.36 km2 in 1995 to 25.28 kmz? in
2025. In contral vegefatlon cover decreased 8018 to 1.79 km?, barren land declined from 46.15
to 39.05 kmz, and water bodies were reduced fror@t 18.19 km2. The transition matrix analysis
showed that a considerable proportion of land-wse/ersions involved the transformation of barren
land and other classes into built-up areas.

The predicted land-use maps for 2055 indicate éirnoed expansion of built-up areas in both cities.

According to the CA—Markov model projections, thegortion of built-up land is expected to reach

62.30% in Abadan and 82.78% in Chabahar. At theedéme, vegetation cover is projected to decline
to 8.96% and 4.28% of the total area in Abadan @hdbahar, respectively. Water bodies are also
expected to experience substantial reductions,uatic for only 0.89% of the total area in Abadan

and 0.40% in Chabahar by 2055.

The comparative analysis demonstrates that botkescihave undergone similar trajectories
characterized by the continuous expansion of lpiltand and the decline of natural land-cover
classes, including vegetation, barren land, ancemfabdies. These findings highlight the growing
pressure of urban development on coastal ecosystethemphasize the need for sustainable land-use
planning and environmental management strategissuthern Iran.

CONCLUSION

The findings of this study indicate that land usel dand cover (LULC) changes in Abadan and
Chabahar are not merely a reflection of the physiaasformation of urban areas, but rather represe
a gradual reconfiguration of the relationship betweéhuman development processes and natural
systems in coastal environments. The continuougése in the proportion of built-up areas in both
cities, accompanied by the decline in natural leoder classes, suggests that spatial development
over the past three decades has predominantlydemied toward the conversion of open spaces and
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natural resources into urban land uses. This cuosfithat urbanization, as the main driving force of
LULC change, plays a decisive role in shaping spattterns in coastal cities of southern Iran.

Despite the climatic similarities and comparableggaphical settings of the two cities, differenoes

the intensity and patterns of change revealed tlnabtan and economic factors exert a stronger
influence than natural constraints in directing tgppadevelopment pathways. In other words, the
results suggest that the final structure of langl issshaped more by human intervention in space and
the orientation of development policies than byiemmental conditions. This finding supports the
main hypothesis of the study regarding the exigafadifferent spatial transformation trajectories
coastal cities with distinct development contexts.

The analysis of predictive results also indicates the observed historical patterns exhibit a fofm
structural continuity, as the CA—Markov model pobgefurther expansion of urban land uses and a
gradual reduction of natural land-cover classe2@¥5. Such a trend suggests that, if current land
management practices continue, pressure on nagis@lrces and ecological spaces will intensify, and
the balance between physical development and emaiatal capacity will be increasingly disrupted.

From a scientific perspective, the study demorss$rahat the integration of remote sensing, cloud
computing, and spatial modeling not only enables tbconstruction of past dynamics but also
provides an effective tool for identifying probabieture land transformation pathways. From a
planning perspective, the results highlight the eseity of transitioning from purely physical

development approaches toward strategies basetieononservation of natural capital. Therefore,
sustainable management of coastal cities requitest tspatial decision-making processes
simultaneously consider urban development needslogical conservation, and environmental
carrying capacity in order to prevent further splaind environmental instability in the coming
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