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Figure 2: Coding LST In the Google Earth Engine system
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Figure 4: time series of surface temperature in the urban area of Shiraz (1985-2020).
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Table 7- area of temperature layers in Shiraz over the period from 1985 to 2020 in square Kilometers.

sl poler b sbes p s akd b s b sbes Jsl il Jl
VA £0/V4 YYe/ar Y£/0A YaA0
A OVAY (VA YL/NY 144,
/4% Y VA VAN Y+ /AR 1440
YYUA 00/A0 v/ov V/84 A\
Yo/44 TV £0/1V §/v0 Yoro
As S 14/4 YVAQ AL/AS Yoy
YLt OV/YA VYT 1Yo Yoo
AL oY/Aq LAVAYS W\ Yoy
LY/ Ve/8 £/ ve/01 She Gl sl
YUYY LV Y Vo4 YV sl ik el Sl
YANVALS /X8/08 JARYIAY JALYZN JO- R PESCH FA S S R W
+1y/v1km2 +v/) km2 -Ya/A4 km2 +£v/1 Ykm2 b Clib colas o ks

Sled (S ed 03 3ds 53 oy @a_w slos gl aiao K5

Figure 5: maps of surface temperature in the urban area of Shiraz
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Figure 6: maps of vegetation (index :NDVI) in the urban area of Shiraz(1985-2020)
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Figure 7: time series of in the urban area of Shiraz during the period from (1985-2020)
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Figure 9 :urban thermal variation Index or ecological assessment (UTFVI) in the urban area of Shiraz:
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Introduction

Urbanization is one of the important features of economic and social development. The ever-
increasing expansion of urban environments and the process of industrialization and migration of the
rural population to urban areas have caused population growth and scattered development in cities.
Today, with the development of urbanization, a large area of natural areas such as agriculture, green
space, etc. have been replaced by urban areas, industrial areas and other infrastructures. Over the past
decades, the surface of the earth has undergone many changes due to human activities, including
changes in land use and the development of cities. The purpose of this study is to investigate the
changes in vegetation and surface temperature and its effect on the urban thermal island of Shiraz
using remote sensing thermal data.

Materials and Methods

Satellite images of Landsat 4, 5, 7 and 8 sensors have been used to investigate the development of hot
places in the city and to determine urban thermal patterns, during the hot period of the year between
1985 and 2020. Landsat satellite TM sensor data in band 6, ETM+ sensor data in band 8 and
OLI/TIRS sensor data in band 11 were used. The data of thermal band 6 of Landsat 5 and 7 with
wavelengths of 10.40-12.5 micrometers and band 10 of Landsat 8 with wavelengths of 10.60 to 11.19
micrometers were used to calculate the surface temperature distribution patterns of Shiraz. Bands 3
and 4 of Landsat 5 and 7 and bands 4 and 5 of Landsat 8 were also used to calculate the NDVI index.

Discussion and Results

It can be seen that in order to identify thermal patterns and hot spots during the years 1985 to 2020,
maps of the surface temperature of the city of Shiraz were prepared and it was determined that the
temperature is always high in parts of the city. From 1985 to 2020, about 12.76 square kilometers have
been added to the area of the fourth floor. On the other hand, about 73.13% of the total area of Shiraz
during the studied period was under the control of the highest temperature class 4. In total, the area of
temperature class 2 has been reduced in favor of the share of the area of temperature classes 3 and 4. It
is also effective in terms of regional location, the frequency of repetition of minimum temperature
corresponding to regions 1, and parts of 11, 5, 4, 8 and it has been that the reason for repeating the
minimum temperature in the mentioned areas is the presence of vegetation that is used to adjust the
temperature. The purpose of using the index (NDVI) is to investigate the vegetation cover of Shiraz
city, its compliance with the earth surface temperature classes and to investigate the effect of
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vegetation cover on the earth surface temperature. During the studied period, the area of vegetation
has decreased due to the change of urban uses from 22.28 square kilometers in 1985 to 17.54 square
kilometers in 2020, which can be the reason for the formation and increase of thermal islands in be the
mentioned areas. In order to prepare the ecological evaluation map of Shiraz thermal reservoirs, each
of the 6 classes created in the UTFVI classified map of Shiraz city, according to the obtained values, is
classified into one of the excellent, good, normal, bad, very classes. Bad, very, very bad allocation.

Conclusion

In this research, an attempt was made to identify and investigate the places with acute and very high
temperature in Shiraz city (fourth temperature floor) that cause the phenomenon of thermal patterns in
some of the mentioned areas by using statistical analysis method. Spatial data and characteristics of
the thermal pattern of Shiraz city should be analyzed by examining the relationship between land
surface temperature and NDVI, UTFVI to reveal the relationship between temporal and spatial
changes in surface temperature and land cover. Since the estimation of Landsat digital data is capable
of measuring LST changes, therefore, in this research, Landsat image spectrometer data was used to
measure changes in land surface temperature (LST) and index Normalized vegetation cover (NDVI) of
Shiraz city. Hot spots were identified using approaches such as modeling of land surface temperature
(LST) based on remote sensing and environmental temperature monitoring based on remote sensing
studies.
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