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ABSTRACT

Introduction: Introduction: The effect of the urban environment on the atmospheric air and
the boundary layer of urban areas appears mostly in the form of a temperature island. The urban
heat island creates an artificial thermal environment due to the significant disturbance of
energy, heat and radiative forcings, which have faced challenges for urban residents, water
resources, urban infrastructure, atmospheric pollutants and social comfort. In addition, it
aggravates the heat and has a negative effect on life expectancy. The purpose of this research
is to analyze the spatial and process of urban heat islands of Iranian metropolises in the summer
season.

Material and methods: In this research, five big cities of Iran including Tehran, Mashhad,
Isfahan, Shiraz and Karaj were selected. Then, Landsat 7 and 8 satellite images from 2003 to
2018 were used to recover the land surface temperature (LST) and for spatial analysis we used
the Gates-Ord-J statistics. Finally, for trend analysis, the Mann-Kendall method was used.

Results and discussion: The results showed that the average LST in the built-up areas within
the city limits is higher than the average LST in the surrounding non-urban areas and even
sometimes the city itself, and the strongest (SUHI) has occurred in areas such as the asphalt
surfaces of airport runways, parking lots and roofs. The intensity (SHUI) in all metropolitan
cities in the city center was not higher than other areas. The results of trend analysis using
Kendall's method showed that the surface temperature of the earth is increasing in all the five
cities of Iran except for Isfahan. Also, regarding the spatial distribution of the surface
temperature in the five cities of Iran, it was found that there is an inverse relationship between
the building density and the surface temperature.

Conclusion: The surface temperature of the earth was increasing in all studied cities. The slope
of the trend was also higher than 1 degree Celsius for the major cities under study, and the
intensity of the trend was higher in Karaj city than other major cities under study. The minimum
slope of the earth surface temperature trend was calculated in Isfahan and the maximum slope
was calculated in Karaj. In the next studies, it is suggested to study more cities in order to make
better plans for the development of other cities.
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Fig. 2- Spatial distribution of land surface temperature (LST) for the long-term average of summer in Tehran metropolis
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Fig. 3- Spatial distribution of normalized vegetation differentiation index (NDVI) in Tehran metropolis
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Fig. 4- Spatial distribution of thermal islands using statistics (Getis-Ord Gi *) in Tehran metropolis
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Fig. 5- Spatial distribution of land surface temperature (LST) in summer in Isfahan metropolis
51°270"E 51°36'0"E 51°45'0"E 51°54'0"E 51°27'0"E 51936'0"E 51°45°0"E 51°54'0"E SI27'0"E SI1°36'0"E 517450"E S19S40"E
1 1 1 1 1 1 1 1 1 1 1 1 1 |h 1 1 1 1 1 1 L
z P wlaj o P < cugST AN >
. ®: W @ )
='- By o e 8
z 0.75% z g z z
S 0.424. o8 o =
- - 0.260 @ " « =
- 0.096 L L |
. 0088 L
-0.230
51°270"E 51°36'0"E S1°45'0"E 51°54'0"E 51°270"E 51°36'0"E 51°45'0"E 51°54'0"E SIS270"E S1936'0"K S1%4S'0"E S19540"E
. - - . 2 é Py £y . o s S . o . 3
Oleuol pils B 30 bl Juad (NDVI) B Gligy oud Jboy Jolis psls S STy —F 5o
Fig. 6- Spatial distribution of normalized vegetation difference index (NDVI) in summer in Isfahan metropolis
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Fig. 7- Spatial distribution of thermal islands using statistics (Getis-Ord Gi *) in Isfahan metropolis
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Fig. 10- Spatial distribution of surface temperature (LST) in Shiraz metropolis
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Fig. 11- Spatial distribution of Normalized Vegetation Differentiation Index (NDVI) in Shiraz metropolis
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Fig.12- Spatial distribution of heat islands using statistics (Getis-Ord Gi*) in Shiraz metropolis
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Fig. 13- Spatial distribution of land surface temperature (LST) in Karaj metropolis
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Table 3. Statistical characteristics of summer land surface temperature (LST) trends in Iranian metropolises using non-parametric
Mann-Kendall and Sense tests
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