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Abstract

An urban heat island is an area where the temperature has increased significantly and has many
negative consequences. This study aimed to investigate the relationship between the heat island of
Tehran and atmospheric pollutants in the period 2019 to 2024. To display the heat island, land surface
temperature data from the MODIS Terra satellite was used on the Google Earth Engine platform. In
this context, the land use status of the study area was also analyzed, and the NDVI index was
calculated using Landsat 8 satellite images to obtain a view of the vegetation status of the area. Then,
the status of atmospheric pollutants affecting the intensity and spread of the heat island, including
water vapor, sulfur dioxide, nitrogen dioxide, methane, ozone, and aerosol optical depth, was
extracted and processed from Sentinel 5 satellite data. In order to evaluate the relationship of these
variables with land surface temperature, the coefficient of determination and correlation were
calculated for 500 random points. The results showed that the average surface temperature of the
earth increased from west to east of Tehran, and a heat halo with an average temperature of over 16
degrees Celsius has formed in the center and southeast of the city. The high density of residential
areas and pollution from transportation in the eastern and southern areas are the main factors in the
formation and intensification of this phenomenon. Among the factors studied, water vapor, with a
positive and significant correlation coefficient of 0.648, had the greatest impact on the increase in
local temperature, and sulfur dioxide and nitrogen dioxide also showed significant effects on
temperature. In contrast, vegetation played an important role in moderating temperature. Also, the
study of other pollutants such as aerosols, methane, and ozone showed that these gases have a lesser
impact on local temperature.
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1- Urban Heat Island
2- Land Surface Temperature



VYN Lo VY Ol / 93 5 oloniy o5lad / o3 o o] Jases Slallan 5 Lol o anlihod

LST Lg\.m:l:jlLaQT.-U.s\.s)IJEw)J.:.U}a\)j:ﬁgg)ﬁ*i’@).ssﬁi&b;oﬂ}g—&&c(‘hﬂ)gb&w
a5 U3 a5 03Uzl SUHI it 3550 55 b eVl a5 (6l p Yo VA=Y 0 vt 0,95 (6l w3 gm0yl gale b 5 55,
ols odalive SUHI .ol 03 58S oS sl 148 51 5 i &G Sl 5 515 56855 sl e 53 4V SUHI &8 s 8
5 S oo (b 205 5 e o1 K5 51 Comen zdls 0Ly (i o LOT .l 039 i 31 5 b 50 S5y 3
5 0kl 55y dsb 53 SUHI ots s oy 0 (Y0 YY) 0L 5 s2uly 50 L5 SUHIL b 50 Lol Julse Sluil (55,0
L1y Okl 55 Jsb 5o LST poalie 5 dizstls 3 Wkl o jmad @800 Ve 5o o5 ys idigy 5 3580 B8 = glaw 2B
0T Sladllas gyl 53 503 b 551 YA BYNF Il 51 ST 5 555 ¢35 slasle 4 b gy s MODIS (slaosls 51 oslizul
ol b (ible )3 553 Ao )3V o (Tl ay s es s (Wl 130087 0 56855 )5 53 SUH by 5 s sls Ol
Wl Bl 35S Sl a5 ¥ g 5 BB sba SUHI eaidS s 55 oS o855 by o515 5 358 L6 2
Ly e byl 63,058 (588 bl 53 jow Clu b 5,88 2l S 0 S2alS andllan 55 (Y2 YY) 01K 5 5L
ol GHE 5 03 503 (Silwnd ALS 2 g 05 Saob 5 5 4l sl &S5 o 1) bos sl 457 s gos 4l
Iy bl slses UG ;\;gm@u.w@_&o)ﬁ&,@ML;L;@L,,;UHIﬂ\f,;l,(UGl*)@g?ﬂﬁ
(S s s 53 55 sle a3 ) JrelS 4 olaws gl bl S e 6Kt 518 mle a3 ¥4 4 B V0V Lo e b
el 5350 gl )3 V8 Pl Oy Eh

Az ls  Olgtol s SOl plir dasee s Sl e bl oLl 4 (\WA9) (g lss, alsls 5 gdex 35 010 o
YO cladle Df $ey3 ¢l (NDVI) alE eazdle 5 ol jasls 5 (LST) e o (slos gy 31 g WOT
Bl s S ol 4 5 i3 0 (ECIY) amnl§ Sl aad g old ot s 5l o (Gblie Lol (51 Y20 G
A S 03 5 el § Conlas (508 5 (48 7 adlaie) gl g s Gble )3 (amals S Sl 0 5 e S
3y ol gl sl s l)J.@,..':..aje,.i,5u5ﬁ)l§J§L‘¢(\VﬂV)Q\)\§AAja:\j:w.@h;ﬁ(éﬁi\‘l}\ able)
S S 0 b s A Sl o saLTIRS 7 JOLI ® glaosls 3l oslinul U 1y dgie g Sl Slis 42 OT .disls 413 )
gmf@ﬁ,m,‘gwt’u‘dw@gfumﬁ,ws,lm,w;dwtgm,\mwuﬁamyﬁ,ﬁsu\
Sk 5 Obdo 301 1) G (6L (0 5 o 5 bos 0 508 VY et o (L3 (0 507 5 o3 (0 5 b e b 7 it
8 (2 Sl Sleim o lds Dk b5l 5 6 Sl sl a5 Gl Sladigy Lokt 4 ((1F49)
S G 5Sm Gble 5 Sl b e Osel g b () S B E s i 5 s b 55 S S
.;_,j:u.eo&:@ﬁﬁﬁlfébbé\ﬁﬁjbd\ﬁpcdbQ:.c«jsjMh;df&ﬁé\)\srf\fﬁjmﬁaqu
St Sl e n oS et Ghle 4 LOT s 5 (S iy 5 b (S 2l S ol DS 13 Sl s
el 039531 31 e

w33 gy p 3 e OLial 303 13 anllan 550 (Sloylsale o sluas Sl oslizul b 1) Ol g 48 2l 8 nlm (()¥44) I
S g oS A Sy b Ghle o bl Ol 5 Sl 5 NDVI ol ity (el aslone 4 (LST) e )l ~

olfjﬁqbﬁfﬁéﬂj&b;ﬂ!kﬁjtga&M@j&.@l&i\;b(LST)&jQ)\F@)sdjﬁw

1- Sub Urban Heat Island

2- Urban Green Infrastructure

3- Normalized Difference Vegetation Index
4- Environmental Criticality Index

5- Operational Land Imager

6- Thermal Infrared Sensor
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