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Fig 1. Geographical location of the study area
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Table 2. Relationships of indicators used in Wi ndow
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(Nir+Red) Red=B4
FV- (NDVI-NDVIs)/ (NDVIv NDVIs= NDVI soil .
-NDVIs) NDVIv= NDVI Vegetation S
Es= Emissivity soil =
B10=0.971 <
LSE: ] Ry B11=0.977 pt
Es(I-FVC) + Ev*EVC Ev= Emissivity vegetation >
B10=0.987 N
. B11=0.989 &
o / =
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- Normalized Difference Vegetation Index
- fractional vegetation cover

- Land surface emissivity

- average Emissivity

-Difference Emissivity

- spectral radiance

- temperature brightness

- water vapor

- coefficient
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Fig 2. LST and SUHI maps during spring and summer seasons
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Fig 3. Maps of Air Polluants of the studied area
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Tab3 e Validation of air pollutants from Sentinel 5P
Statistical Index R R2 RMSE
CO_CO2 0.97 0.95 0.09
NO2_NO2 0.18 0.05 0.52
S02_S02 0.34 0.12 0.44
03 03 0.28 0.18 0.34
PM 2.5 AAI 0.93 0.86 0.21
PM 10 AAI 0.16 0.03 0.48
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Fig 4. The results of theStatistical relationship of air pollutants with SUHI
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Table 4. ANOVA analysis of SUHI with air pollutants
¢wuj cEwaddouviLw~
o1 & Yow A z Gwea Fz wE
R 0.81 0.87
R2 0.67 0.76
Adjusted R2 0.64 0.74
Standard Error 0.25 0.22
ANOVA w ¢ AOyGmk Valv y
df ss | MS | F
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o1 & vw| Owa|l Y%bw|dwe| YLw| dwa| %w| 0 weo
Regression 5 5 13.01 | 16.04 2.6 3.21 | 40.3 | 65.56
Residual 99 99 6.3 4.84 0.06 0.05

Total 104 104 19.4 | 20.88

Coefficients
Coefficient | Standard Error t P-value

o1 & vw|Owa|l Ybw|dwe| Yaw| Qwa| Y%w| 0 weo

AAl -0.28 | 0.63 0.15 0.11 | -1.87 573 | 0.04 | 0.00

(6{0) -0.24 | 042 0.15 0.13 | -166 | 3.28 | 0.10| 0.00

NO2 041 | -1.07 | 0.19 0.14 216 | -7.78 | 0.03 | 0.00

03 0.17 0.41 0.11 0.13 1.50 3.05 | 0.14| 0.00

SO2 0.43 0.00 0.11 0.13 392 | -0.02 [ 0.00| 0.98
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Correlation of Alr Polluant with SUHI (Summer Season)

Correlation of Alr Roltuant with SUHI (Spring Season)
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Fig 5. SUHI correlation results with air pollutants
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Investigating the relationship between SUHI and air pollutants in
Tabriz metropolis

Abstract

The aim of this research is to investigate the relationship between urban surface heat
islands and air pollutants in Tabriz metropolis. Landsat 8 and 9 images were used to
calculate land surface temperature (LST) and urban surface heat islands (SUHI) from
Sentinel 5p images for air pollutants in 2023 in spring and summer. The separate window
(SW) algorithm was used for LST and the SUHI algorithm was used to calculate the urban
surface heat island. ANOVA analysis and Pearson correlation were used for the
relationship between SUHI and air pollutants. The results showed that the value of LST
and SUHI in the studied area was in the range of 9.75 to 46.57, -20.48 and 9.07 degrees
Celsius, respectively, and the value of SUHI was higher in spring than in summer. is The
results of air pollutants, aerosol absorption index (AALl), carbon monoxide (CO), nitrogen
dioxide (NO2), sulfur dioxide (SO2) and ozone (O3) showed that the concentration of
pollutants in the central parts South, southwest of the study area has been dense. The
statistical relationship between air pollutants and SUHI shows a weak inverse relationship
between these two variables with R2 equal to 0.003 to 0.14. Also, ANOVA analysis
showed that the high value of F statistic (between 40.3 and 65.56) and the low significance
level of P_value at 0.000 can be said that there is a significant relationship between these
two variables. The high number of T statistic also indicates the significance of these two
variables. The Pearson correlation results showed that the correlation of NO2 with SUHI
with R equal to -0.37 and -0.42 in spring and summer, respectively, was higher than other
pollutants.

Keywords: Surface Urban heat islands (SUHI)l air pollutantsl ANOVA analysis |

Pearson correlationl Tabriz metropolis.



