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Sari as one of the most populous cities in Iran is experiencing a growing presence of
industrial and man-made structures, which has led to the degradation of its natural
environment. The present study aims to evaluate the impact of built environments on
energy consumption and air pollution in the urban ecosystem of Sari. This research is
descriptive-analytical in nature and applied in purpose. Given that the study investigates
the comparative impacts of the built environment on the natural environment of Sari
across three time intervals (1999, 2009, and 2019), the study area includes both artificial
and natural landscapes of Sari city.The data used in this research regarding air pollutants
were obtained from Landsat and Sentinel satellite imagery. The analysis of the data was
conducted using remote sensing techniques through ArcGIS and Terset software.The
findings reveal that over the three time periods, land surface temperature (LST) increased
in parallel with the decline in vegetation cover in Sari. In 1999, LST ranged from 19°C to
32°C, which rose to between 23°C and 41°C by 2019. The reduction in vegetation, driven
by construction and urban physical expansion, has significantly increased surface
temperatures. Moreover, the spatial correlation analysis of surface temperature across Sari
shows a point-to-point spatial correlation of 0.47 between 1999 and 2019, indicating that
approximately 5.3% of the city's area has experienced changes in its surface temperature
pattern over the past two decades.
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Extended Abstract

Introduction

Urbanization, while considered a vital
indicator of development, brings with it
considerable environmental challenges. Cities
like Sari, located in the northern region of
Iran near the Caspian Sea, have witnessed
significant expansion in recent decades. This
growth, often unplanned, has led to increased
land consumption, destruction of natural
vegetation, loss of agricultural lands, and
alteration of the hydrological cycle. As a
result, environmental degradation—
manifested in forms such as increased land
surface temperature, reduced green space, and
fragmentation of ecosystems—has become a
growing concern. The use of geospatial
technologies such as GIS and remote sensing
offers a powerful means of detecting,
monitoring, and analyzing these changes over
time.

Methodology

In this study, satellite imagery from the
Landsat series (TM, ETM+, and OLI) was
used to assess land use/land cover (LULC)
changes and their environmental implications
in Sari from 1990 to 2020. The data was
preprocessed, and supervised classification
was performed using the maximum likelihood
algorithm.  Accuracy  assessment  was
conducted using confusion matrices and
Kappa coefficients. Land Surface
Temperature (LST) was extracted using the
thermal bands and correlated with urban
expansion trends.  Additionally, spatial
metrics were calculated to evaluate landscape
fragmentation. The classified maps were
further analyzed within a GIS environment to
identify patterns of urban sprawl and quantify
the environmental transformation over time.

Results and discussion

The results indicated a significant increase
in built-up areas, mainly at the expense of
agricultural and forest lands. Between 1990
and 2020, the urban footprint in Sari nearly
doubled, with corresponding increases in LST
and surface imperviousness. Fragmentation
indices  revealed increasing landscape
disintegration, particularly in peri-urban areas.
The NDVI trend showed a declining pattern,
highlighting the loss of vegetation cover.

Spatial analysis demonstrated that urban
expansion followed a linear and scattered
pattern along transportation  corridors,
contributing to inefficient land use and greater
environmental pressure. These findings
underscore the direct relationship between
urban growth and environmental degradation
in the region.

Conclusion

The study illustrates the critical
environmental impacts of unchecked urban
growth in Sari. Through the integration of
remote sensing and GIS techniques, it is
evident that the city’s expansion has led to
increased surface temperatures, reduced
vegetation, and fragmented landscapes. These
changes call for the implementation of
sustainable urban planning strategies that
prioritize ecological integrity, protect green
spaces, and guide future growth in a more
compact and environmentally responsible
manner.
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