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Fig. 1- Geographical location of SarPoleZahab city in Iran
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Fig. 2- urban area expansion in Sarpol Zahab, Kermanshah Province between 2000 and 2020 (Source: Landsat Imageries)
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Table 2. Calibration coefficients of band 10 and 11 of Landsat 8 satellite and band 6 of Landsat 5
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Fig. 3- The distribution of the three indices LST, NDVI, NDBI, SAVI in 1984, 1998 and 2016.
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Fig. 3- The rate of change of the three indices LST, NDVI, NDBI, SAVI in 1984, 1998 and 2016.
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Abstract

The present study aims to assess the variations in
urban surface heat islands throughout three specific
time intervals: 1984, 1998, and 2016. This
assessment is accomplished by employing
vegetation indicators, urban construction index,
and ground surface temperature index. In order to
achieve this objective, the first step involved
establishing the boundaries of the area.
Subsequently, a series of pre-processing
procedures were conducted on the OLS and TIRS+
images obtained from Landsat 8. These procedures
included radiometric and atmospheric corrections,
band organization, image mosaicing, and image
cropping. Subsequently, the NDVI, SAVI, and
NDBI indices were utilized to analyze the images.
By comparing the images, both temporal and
geographical monitoring of vegetation cover were
conducted, and changes were examined in terms of
three categories: decline, increase, and no change.
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The index (LST) was calculated using thermal
bands 10 and 11 of Landsat 8, as well as band 6 of
Landsat 5. The results indicated a declining trend
in the NDVI and SAVI indices, while the NDBI
index exhibited a rising tendency. The SAVI index
experienced a decline in changes from 77% to 63%
during the initial period, while the NDVI index
decreased from 45% to 41%. On the other hand,
the NDBI index was 51% in the first period and
grew to 57% in the second period. During the same
time frame, the LST index has exhibited a varied
pattern. However, it appears that the distribution of
this index has shifted from being widespread to
being fragmented. This implies that in the future,
localized heat waves will occur in areas of the city
that experience poor ventilation. These heat waves
can negatively impact the quality of life and
contribute to the spread of diseases. Consequently,
the construction of urban residential areas has
increased the prevalence of urban islands, while
the abundance of flora has mitigated the effects of
urban heat islands.

Statement of the Problem: The cover of the
Earth's surface has a significant impact on the
temperature in the surrounding area. The land
cover not only has an effect on the environment in
its immediate vicinity, but it is also considered an
essential component in the administration of land
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resources and the evaluation of environmental
appropriateness. The increase in population has
resulted not only in the development of the
physical boundaries of the cities but also in a
transformation of the texture found within the
cities  themselves.  Inner-city  development,
construction, street paving, and other destructive
activities in the cities pose a serious threat to the
health of the environment. The negative
consequences of these activities, which include a
reduction in the area of suburban farmlands, the
destruction of vegetation, and an increase in the
surface temperature of the earth in urban areas, are
listed as some of the negative outcomes.

Purpose: The city of Sarpol Zahab, which is
located in Iran and is one of the regions that have
been investigated as part of this research, is one of
the regions that has experienced a significant loss
of vegetation over the course of the previous years,
which has caused a shift in the city's thermal
balance. Because of this, we came to the
conclusion that using satellite data would be the
best way to analyze the variations in the
temperature of the land's surface, as well as the
changes in vegetation, and to estimate the pattern.
The current study will evaluate the changes in
plant cover and how those changes affect the
thermal temperature patterns of the city of Sarpol-
Zahab by using three indices: SAVI, NDVI, and
NDBI. The examined index composition in Iran
has mostly been restricted to the thermal indices,
despite the fact that a significant amount of
research has been conducted in this field. Because
of this, conducting an examination of the
vegetation cover index, the changed vegetation
cover, and the earth temperature index all at the
same time can provide a more accurate picture of
the changes that have taken place. The findings of
this research can be applied to the fields of urban
green space management and urban development
management, as well as other related areas of
study, and they can provide managers with
comprehensive information that can aid in the
planning of the development of buildings, roads,
green spaces, and the protection of urban green
masses.

Methodology: The changes in normalized
vegetation difference index (NDVI), Soil-Adjusted
Vegetation Index (SAVI), and Normalized
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Difference Built-up Index (NDBI) from 1984 to
2016 were analyzed by employing Landsat
imageries Row 36 and Columnl68 in order to
determine the changes in land surface temperature.
The changes were analyzed using two different
time periods ranging from 1984 to 1998 and from
1998 to 2016. The influence of these temperature
shifts was analyzed with the help of the
concomitant shifts in the LST index.

Results and discussion: In our findings, we saw a
slight decline in the NDVI as well as the SAVI
index. A more in-depth look at the ways in which
these indices can vary was accomplished through
the use of differential maps. These maps showed
that there had been a rise in the number of areas in
the region that had lower NDVI and SAVI indices,
which is indicative of a drop in the amount of
green space and vegetation cover. In a similar vein,
the evolution of the NDBI showed that the patches
of this index increased in size by 715 and 797 ha
between the years 1984 and 1989 and 1989 and
2016. As a direct consequence of this, metropolitan
areas have not only expanded, but also become
denser in terms of the footprint and height of the
buildings. The changes that were taking place
concurrently in the LST index were not congruent
with the changes that were taking place in the
NDVI, SAVI, and NDBI indices. The decrease in
the LST index from 1984 to 2016 was followed by
oscillations in that measure. The areas with
decreasing LST were 223 ha and 563 ha,
respectively, over 1984-1998 and 1998-2016,
which indicates that the LST has decreased on a
regional basis. Nevertheless, heat islands have
emerged in urban areas, which indicates a move
away from a consistent rise in temperature toward
a more uneven one. As a consequence of this, the
likelihood of future heat waves occurring in these
heat islands will undoubtedly increase.

Conclusion: According to our findings, there has
been a reduction in the amount of plant cover in
the region. Between the years 1984 and 2016, this
came at the price of the agricultural land and open
spaces that surrounded the county of Sarpolzahab.
As was mentioned earlier, the increase in the size
of metropolitan areas has been a contributing
factor in the decline of vegetation indicators.
Because of this, we decided to investigate this
matter using the NDBI index. The expansion of
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residential areas and the rise in the construction
density of urban regions are both illustrated rather
clearly by this index. This increase in density has
taken place not only horizontally, but also
vertically, and as a result, there has been a rise in
the number of multi-story structures constructed. It
is possible for there to be more air stagnation
within the city as a result of the increased density
and height of buildings, which can also lead to an
increase in the number of thermal islands. In order
to investigate the simultaneous effects of heat in
urban areas, changes in vegetation and an index
measuring the amount of built-up area were
utilized, but the LST index was also considered.
The changes that occurred in this indicator
between the years 1984 and 2016 displayed a
reasonable amount of variety. The primary culprit
might have been atypically high temperatures
during the relevant years. On the other hand, it
would appear that there are more urban heat
islands now than there were before. Because of
this, the pattern of temperature growth is now
island-like, and certain urban areas that are
experiencing problems with their air conditioning
are at risk of experiencing local temperature
increases. In the past, temperature increases
occurred consistently in urban areas. However, this

is no longer the case. It would appear that a change
in land use and a reduction in the amount of urban
green space in Sarpolzahab have contributed to an
increase in the average temperature of the region as
well as the development of thermal islands. As a
consequence of this, municipal administrators have
an increased responsibility to maintain a
heightened level of vigilance regarding the growth
pattern of residential settlements and the types of
structures. Climate change and drought are two
more potential factors that could contribute to
future temperature rises in metropolitan areas.
These two factors reduce the amount of available
water and throw off the thermal balance, both of
which will have direct and indirect effects on the
urban vegetation. A further contributor to an
increase in temperature will be the removal of
plant cover. As a consequence of this, the
combined effects of a number of contributing
elements will lead to an increase in temperature in
these areas. As a result, it is absolutely necessary
to take the necessary actions in order to handle
these inescapable challenges.

Keywords: Vegetation, varying temperatures,
remote sensing, Landsat, and SarpolzahabCity are
some of the keywords to look for.
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