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Abstract

In today's world, the speed of urbanization is increasing, and with this
development, cities replaced a large part of agricultural and forest land. This
factor caused the surface temperature of the city to be higher than its
surrounding environment and created problems such as the heat island, which
significantly affects the air quality and, subsequently, the public health of the
society. In this research, the thermal island of the studied area, the process of
changes, and its effects were investigated. In this way, Landsat 5 and 8 satellite
images for the years 1990 to 2020, as well as software such as ENVI, ARC GIS, and
GOOGLE Earth, were used, and the temperature change and hot and cold spots
during thirty years were investigated and evaluated. The results were classified
and categorized according to the desired goals and showed that the temperature
is high in dense, barren, industrial uses, and lower in the parts with vegetation.
During 30 years in Sari, the surface temperature and the number of hot spots
increased. Most hot spots are concentrated in high-density areas and dense
urban constructions while the cold spots in the images are mostly in the outskirts
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and parts outside the city, which are mostly covered by vegetation and open
space; so, the extent of hot spots in 1990 was 14,300 square meters, and in 2020
it reached 267,660 square meters. Based on these results, it can be said that the
number of human-made uses has increased in Sari, and more hot spots have
appeared in this city and are still increasing.
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Extended Abstract

1. Introduction

In the central part of urban complexes, the
emergence of high temperatures is the
most obvious climate change caused by
urbanization and gives a small heat island.
This air temperature decreases as one
goes from the center to the city’s outskirts.

Weather stations can only measure
temperature in places that are already
installed and more weather stations are
needed. Remote sensing is a technology
that replaces traditional methods and can
be used to identify heat islands. The
important advantage of this method is that
compared to traditional methods, it can be
covered from the earth’s surface.

2. Research Methodology

The study area is Sari city in Mazandaran
province. The city is located at a longitude
of 53 degrees and 5 minutes and a latitude
of 36 degrees and 4 minutes.

Landsat 8 satellite images for 2020 and
Landsat 5 satellite images for the years
1990, 2000, and 2010 were used. Google
Earth software was wused for better
accuracy of the images, ENVI 5.3 software
was used for atmospheric and radiometric
corrections, and finally, ARC GIS 10.8
software was used to prepare the relevant
maps.

The red and near-infrared bands were
then used to calculate NDVI to obtain a
normalized vegetation difference index.
After that, Emissivity and then Land
Surface  Temperature  (LST) were
calculated.

3. Research Findings

The amount of NDVI in the city’s outskirts
is higher than in the central parts of the
city. In 1990, its lowest limit was -0.06, and
the highest was 0.63. In the last period

under review (2020), the lowest was -0.41,
and the highest was 0.74. Examining the
temperature in the four images shows an
increase in the minimum and maximum
temperature in the years under review; in
1990, the minimum and maximum were
239 and 32. In 2020 these measures
reached 28.3 and 37.5, respectively. In
another part of the research, hot and cold
spots were investigated, and it was found
that the hot spots are in the central parts
of the city, while the cool spots are in the
suburbs and around the city, and the
temperature has also been rising. Another
part of the synoptic station research was
checked with hot spot temperature, which
shows hot spots with higher temperatures.
Results revealed that the extent of hot and
cold spots has increased; its hot spots have
reached 0.01 to 0.26 square kilometers and
its cold spots from 0.18 to 0.24 square
kilometers.

4. Conclusion

Most hot spots are concentrated in high-
density areas and dense urban
constructions. The cold spots in the
images are mostly in the outskirts and
parts outside the city, mostly covered by
vegetation and open space. With the
expansion of this city over the past 30
years, the extent of hot spots in this city
has also grown; so the area has increased
from 14.300 square meters in 1990 to
267.660 square meters in 2020. The
relevant researchers and experts at the
regional level can take effective steps and
adopt favorable policies from the results of
this research to obtain information about
the surface temperature of the earth and
its relationship with land uses to adjust the
heat island.
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