c\\G~VdLuQ\:\agUdm§‘\Ga)}Ac\\ a)M‘&M€#)AG|S}J}AJ‘J¥uAﬁJS

= N
{F,L[ ’.'i 3V-YO Laa .
= Application of remote sensing and GIS in environmental sciences,Vol.4., No.11,Summer 2024, R
pp. 51-75

RS DS ()8 sWoaiNT 9 (5 g (ada (1A e Om BLS ) (o
230 iy il cod) ST 35 58 oy S
o o8y ama agle 5 g ) 4l 0350031 () 4Blaia 5 (5 e (5 4wlir e R il
o o8y e dasna asle 55 5 el 2 035031 ¢ bl saa e DUl s 5 53 ) i o5 R (GIS 5 53 ) i 458 ) 0 )] uli IS 458 sal
Do o8zl (dama asle 5 (5 5o el e2SEily il a5 o5 & jladila

oduS

Vg A Cosad pglai |l 525 IS (Slg looan¥T g (o0 (o Sl liz G Bl gy Bl Soe
&l o 19 sloosi VT sl 5P Jrmiw psbai 51 SUHD 605 (xlaws 1> nliz 5 (LST)) e elans (slod aslona (51,
Sl ol dmilns sl SUHI i o501 5 LST (sl (SWY T52m0 0,208y o o0 51 oolicisl linls 5 s e 50 40 2023
2l 00,5 ealitul lys (looais¥T b SUHI ¢y alisl, sly cypmrm (Siacnad 5 ANOVA oo 51 - aalistul (s 4 ooxbas
003 3,5 s 4233 4/+Y 5 YA 5 FSIOY b QYD g5, 4 o 4 dalllae 3,50 odgama ,o SUHI 5 LST ko o5 olo i
CAADT Jos 5T iz a5ls dsn slooans¥T gl il 059y sty lials s 4 o g Jad ,o SUHI o o o
laize jo boan VT o515 a5 sls (Las (03)' )51 5 (S02) ST (50 j5algs ANO2Y 38T (63 (139 58 (COP (2,5 S i
alayl, saias oyLiad SUHI 5 lsa slaoas VT s (o kel L3 | .ol 054 o5 Tyie anllas 950 03505me ()8 Coi o 255> <S35 p0
e 39 YU o ols i ANOVA Lloss eyt sl lags 35 +/VE B o/ +¥ b Ly R2 L ko 98 ] s cionds Sne
63 inn 4l ke 30 ol iy 45 S lgige fe e+ lade 4 P_VAIUR (ply sl iine el 5 (FOIOF B F /¥ ) F o)Ll
Sros 45 015 LS ygan o (Srad S ol oo e 90 (pl 09 (5,0 cire LSlo 55 T olel olael o Vb .o ls 594

ool 0051 e oais¥T a4 S i 5 Sl 50 casi 5 4 =+ FY 5 —+/FY L 1, R L SUHI L NO2

- Land Sueface Temperature
- Surface Urban Heat Island
- Split Window Algorithm

- Absorbing Aerosol Index

- Carbon Monoxide

- Nitrogen Dioxide

- Sulfur Dioxide

- Ozone

oI e Y R A N S



BY-V Gmem VP4 ¥ Ul s s ¢F 055200 ) 5 Jad chama sl 53 GIS 5 52 ) haias 2018

Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75
doddio —)

31 0yl olien 4 (6)IsTL slansly oS el (glodyay o g o (i 4 hled g (edipped g 0
Sl eniz! 4 aS eany l OYAA (l)Kan 5 55 (g0l0) ol (Sgalyy Bblis 4y S Ly sloo (tal33l ool
03 0929 4 ladl Codl g Sy ame (sl (g2 Dbl Wil e (J S pae Djge 0 sl Byyme Mo eh
Slolp Dlas &5 aitn 395 SLbI bl 5l 5p )5 (g JB ok 4 &5 sis 0l )0 patin Ay oS> pl
Sl ey oS Sl 50,55 w2 29 5 ol SlidS a5 50 et @ Olyioe alez 5l T o)l
iy a5 38 gloans b ((VF-Y (e 5 gage) 0,5 o)Ll ame oy SMEs plos 55,0 g (gl &l
o iloads SsT 5 Ll o8l 5l Lol o] S diu b ol de slis 4z ST el sid a8l 5> slim 5l il
b >l5 )0 ohs 4 )5 laigy oarmop)lis a5 iy slos oo bshas" lsie @ spd )l oniz ol Jl>
SAS Gble" lyie 4 (il nliz oRes (R )0 0shse ciye ol (B8 0l 5 byl wiile) (Slsl s
Mg sled 4 o yed (apmecin ) CMSLs Gl goled 5wkt 295 jslxe Bblie S| S sS hzg BB sk 4 oS
Syl oy ol b ablie sl alade oy (8L ()l nliz meds il aazg L (VY L) gl oo aslis
5 S5 Cewl Lo da oage a8 el laily (T Jo sl G 5 Jane cnl 4 az g G Sl 4 ool 6590
BLijl o RS b sndeil s @ 3851 Jlite sas 2 S 50 97 sboonn¥l s 08 Sl alir (Vo)) U
o b o 095 5 038 3E g2 50 pleend sl STy p WIS e )l Db oS ne nl 4 aties
e sk a |y adhaie lgn b daze los Gl s 4 60l SOl pliz @asdS b a0, 18 e STy
SBenST 5 (525 SenS gige 3l wiile ydo SllE g & 7 oy (nl )T lgp 5 o o wir e 8 glatllcos
5 2besS opim oy Hadi b ployen LOYAR (o> 5 Somge yoo AVAY (o) 9 (Somge j00) 9300 ()39,
5 SIso) i il Slrog )T lee ;o (Shogr o 5 o Glagis Gl vals (IS (lajls cill
)50 () T 4 &S (Gt y95 U Ol 2 s g et b ) AS1gT o0 92 SLS (VTN (e
S i 1y o8 sl 51 ol slagge s atlyiise (CO2) S aeSTiss aiile ajl5 51 .5 A5, i
wile dga )3 9290 Sl JoSge lawsi 503 (ygole (b i 098 o0 Lad 4y 92 51 (b (nl s )12 5l &le el
SloiSly » Wi oo 55 o) haw slod el 2 ogdle 5d e e e Saled S0 5 52 b )5 el LO2
Joled S R0S5 b ouzmey 9,955k 43 2 4 )0 o) e 5 97 oM jsb a0 0K U 2 o Lajl5 il 5 abend
loasslzs o s laiatils el ola s 53 0,138 o 43l e atlsp 5 ol daylyd il g Los e 28l 0 Ll a8 i)l
Vo oy sl g o 4 olrossy plsie 4 lsn (Sogll s (UHI) (508 5yl 50,052 plosod o)
Alowsr @ enny 90 52 5 lime 505 Gl @ Wb san] slad S5, a5 vad e (lad ate opl o Sladss Lo

1 - farina

2 - Zhang & Liu

3 - Huang

4 - Urban Heat Island



BV Gana ¥+ Y Jls (lisls Joad F 555303 Y o et o ama asle 53 GIS 5 550 ) Gliai 3 )08
Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75

)5 3525 lym (Fosll 5 UHI s Sl 5 iloj Sl 1551 s BB slocnlo aigls s S00%e 5 sl (olidles
Cle aline b a4y sl SzoS 3bls ) iy ez s JB b 4 S5 oyed Gble o UHI o Jls lsie o
5oaaie Jolse ool S0 blio 5l iy (slalimdle B j5b &) Copmaz yy 5 il anngs gloy5iS 50 9 slooasY]
I (Sosll 5 UHI 5y aiilsi o golatdl anugi 5 Comozr o515 4 LS (idisy ey 65 2l 5 o Ll alor
shemeionss Jane 55 ol lazen (8l Caz fge sl il dnugt lp oz Ly, oal S0 )% 5k
ez And Sl Alg, gl o ln oo ¥T o UHI oy alal, coyyr 0 (VY1) 0 K0n 5" o)lilsy o] (6550
Sod S5 3l pogar a4 dga sVl clale g UHI o (s a5 am0 oo ol andllas (! (sloaidl ocisls
sanlive wgSre alal, (PM) leo &5 aiile I cloosss¥T polo g UHI (e ilin o 0,15 3525 (g5 Sl — lo;
S oslizal b (Ve ¥+) oL5an oSl ol yidions censl icions UHI o5 lice; slocass yo PMTedale ool ond
ez 5 OESLS 5 LeSile 5 s 4w 5o 1y SUHI 5 lsa (Sogll (s BLs 1 bl sl 5 slolgale sl
e b gonnie abord 5 (Sosed sloanlp 5k SISUHI g o8 (gole (Sogll a8 ols (las laacily s S (o) 2
o185 (il 53058 o 8 dilize Ll 5 2lse 5 o Llpt 3l oo T (Ko (e 5 25l Jalss
OLen § Cangs s 195 dasme 13,18 3929 sike (Stamen Iga (Sogll g SUHI (0 asl sy (g 51) (3lae 3
lazsls , PMI0 gles &l,3 55 58 505 b 50,08 58 50 SUjkas clo Sogll SlSo 5 oy (SaiSlyy (cwypr 4 (VFAY)
05104 5 Ll L )3 sy 50 clrolKin] aled ;o PMI0 Jlgl 3 oy it a5 s oo oyl anllae ol cloazily
Ol 318 2 Gl SbaY (6,5 IS 5 5551 slo)l iz jlidyy Lals (haghy ol (bl 52 am0 o &5 010 5 ole o
ol 3 oslil b (V¥A2) (lKed 5 (c3mms Cansl joyod o Sl S ks gla Sogll wpuis 4o jige ol
aa3 oo (i laamdl wilaxsls yy (e 5 Gloy Job 5o pledol 2N )0 (ple)S 0552 )3 (o) 2 4 (d9e slo)lsals
Sloo 5l i ailiss slos lge duo 0 AA 1 s j0 4 (5,9b 4y el el jo LIl lowsay il ol S 0y aS
oolisnl b pledol 1o 50 19a (Sogll g ()l 05 o alal) (s 4 OVFAY) )Tl 039y yin Skl 3blis
23,5 G503l e alidee LG )3 1) (e el (Slod 9 g (Slimme 0,5y 0% )95 9 A Cewssd (Slolgale sl |
5 20 655y g o glod S 3l 18 05 e oy s ol Sogll a5 Llagle; 4o aS sls lis gl
D9 g0 iz 9 35,5 Glkel ;e Syl ez daple ol yo Res Sl 4 ogd o s O (el bL
2 152 slaoas¥T g SUHI o sog0me (L5 danlllas Lo a5 5 15 005 (gl a5 ol ada>Mle Gubiod Al o)y b
o [ LST L (g 08 (xbas (5,7 nliz sl a8 Slllae )0 (rizpes Conl 285 )50 1525 5l gyl 5 5o
ooty ¥T claosls j i i dindiny o ;550 b 5l .ail o Sslize LST L SUHI a5 Il s cilas 5 L

1 - Yuanyuan
2 : Praticulate matter
3 -Ying



OY-V8 Gana ¥+ T Jls (lils daad F 555301 Y ol ama agle 0 GIS 5 50 ) it )8
Application of remote sensing and GIS in environmental sciences,Vol.4., No.11,Summer 2024,pp.51-75
58 lga slaossYT 9 SUHI O bLa | cwyp Gigh ol 5l Bas ol by Lol sas soliiwl ((pKis)) o) (slep
b oo slolgnle pglar 5l oolaiwl b 5 15 IS
G (g 9 Olgo-Y
aslllaos g0 dilais —Y -
sl 4533 YA 5 429 ¥ 5 Lok (2 4o A a9 TA liilicr Sombpn b gl s Lo 33 (5 a8 152,
D9 Ay, dog> Cludml b aS g ools (gl 095,015 ;a8 VAABALAY Al Sl YL Jlo jo () JSS2) (B0
s 5 2l leogd oo g lnl 5 CisSs § Caio (ol 55150 51 (S AT et IS Cl sy o0 8 geken AL
Oliaey slos g 3,5 (Blo a0 Yo BAVE (o 05 50 bl oo 5:Sils 3 p o0 0t alete Jpad b SCaS aess
5l dihie o8l (5 legs i atls elel p (VoVY Lpg g cow) Sl e ol 5 Gl ax 0 -F B O
o slaaials Lags JolS job e Lo 528 (V0 1) (e 57 galé ) ol il s S25 & Kb
e o gaiwo S pe slass ioli8l ol pes 4y 1S 995 Comdg cpl (Voo Q) g (6 pal) sl 00l abolo| oSy
AV VY TS g 0oly ciand) ol oo o ool jo Iga Sogll iulidl g UHI ssay aposs 4

| -
VT P s et g e e

:Dndﬂ'

:s (20 B0 3 an
O N T W e U T N T !
axjllao 30 03940 @LS‘P w:ﬁ’.o :()) J&&
Fig 1. Geographical location of the study area
1 - Rahimi & Nobar
2 - Zarghami

3 - Feizizadeh & Blaschke



OYV Jaa V¥ Y dLuuUuuUd‘aacY; 053V Y o jlad ﬂgb;x;z.e)ls JéGlSJJJJ)\J@J\u.\ﬁJ\S
Application of remote sensing and GIS in environmental sciences,Vol.4., No.11,Summer 2024,pp.51-75

oolaiwl 0 90 gdosls —Y-Y

Sloylanle 590 ofy 31 ghmiuw g ools
Ll Gl el &l 565 eyitdy 8o yb 5l lojlgale yglad (hls s )0 (ngi o)l by, SOl ol saalllas o
SocSlogy 5l 000 Jeab (6l 52y S (slsp sloosn VT arulons gl 5 (Ol 5 Jler Jsad) (Lad &5
Ul gl oylsabe 55 1o st anlllae cpl jo 0,8 oolizl SO2 5 AAI O3 NO2 .CO . Jolis 5P Jisiies ol

slrosls Cledlbol V- Jaaz ol aswle szl &)l 595 pyaaly 10 (00l SO Jgad) Lad (1 Sleo &jg0 4 YVY
2o oo slid |y ol Badd [ oald eolaiul

oolaiwl 8590 s oolo WleMb! :(Y) Jgus

Table 1. Data information used

:E‘ :2’\
o) .
% t g’ Jge,® —%: oslo & e
- %
JFeng et al.
202%22?1'“"?5*:'3 1 - LANDSAT/LC08/C02/T1 .
, «etal. e 0y v
i LANDSAT/LC09/C02/T1
£Lhong et al. o ]
2020; % §
SUHI =
Wang et al. LANDSAT/LC08/C02/T1
2022; Garai et LSTurban - L SUHI
2022-al ('-'5 LANDSAT/LC09/C02/T1
e LSTsuburban (rural)
Hereher er al. COPERN ILC;’U(SZISSP/NRTI/ co
2022; Ahmed m - N 7,
2022; & Mei & 5 COPERNICUS/SSPINRTI/ &\ ) 33
Algasemiet S E L3_NO2 g 9
2021; al. — COPERNICUS/S5P/NRTI/ 502 R
L3 SO2

Almagbile &




BV Gana ¥+ Y Jls (lisls Joad F 555303 Y o et o ama asle 53 GIS 5 550 ) Gliai 3 )08
Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75

Hazaymeh COPERNICUS/S5P/NRTI/
L3 03 o
2022; Wang et —
2022; al.
. COPERNICUS/S5P/NRTI/
Tehrani et al. L3_AAI AAl

2021

o293 syl Gy -V-Y

LST auwlxo 5l (Split Window) 1350 0 yoxiy ot y951 v

Lg)La.s‘) Can] 00 4.._’>‘O); q 9 A el a)‘j.bLn ).’9[..4.3 )‘ oolarl L: LST ML?LA J}‘).A R e alas )‘ QJ'“'?U w‘ Be
139000 drlone | Joa 8 (bl 50590 02 ,6801OVF Y (559,95

LST = TB10 + C1 (TB10 — TB11) + C2 (TB10 — TB11)*2 4+ CO + (C3 + C4W) (1_g) + (C5 +
C6W) Ae ) Jpors

TB10 TBL1=1Y 51+ (glawl olids, glos 3!
CO. ... OB= s 5| culi ol
W=0l )b g
Ag = LSE s
Sl 00 0010 7 Jabe Dygo 4,0 SPHItWINAOW o 5551 (0 0950 sl asli 51 S jo > he
(NDVI) LS plgs oo Jboy Jolis v

Glaasl 5l oolinal b (asls cpl oS o SoS 0,105 o 36 LST L a5 ol ide olee byl & NDVI

ey o515 oaims Hlas YL polie .ol st +) B =) 5l ol olie g 0gd oo dnwlee SG0 5 50,8 jg0le 5 3o 8

(FVC) BLS gy (55 03515 ¥

iy S osias lis a5 b jolic jl oS5 5l eoliznl L FVC 535 o ;5B LST a5 el 6,50 Jole FVC

OFY (559558 5 659099 O9hise 09l it s LS (Al



BV Gana ¥+ Y Jls (lisls Joad F 555303 Y o et o ama asle 53 GIS 5 550 ) Gliai 3 )08
Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75

(Emissivity) (SasdewS oles v

oS oS1y5 g £ 4 auy LS e aile b olge SalelS ol cwl i (65,50 el saims las 5V
Y0 ) en ooly pand) cunl Gglaie

(LSE) (s b (SodonS g5 v
sl 5l eolarwl UL LSE 0,5 o Jlas o 1) cre) mrlaw (55, (BLS Lidgr 5 S oS 5 SonS olg yel)l oyl
D9 o0 delne 232 o Glp Al ()l

Brightness Temperature & wiboly Jowi g wildly 4 DN Jos v
sloolie ;o o a3l DleMbl 51 solatw! b s g (ol 4 (DN) o8, slael 512 5 A cwad 51 551> aib slaosls
OF ) (e g o) sgd oo bow Sanis o ko 4 pgad

Cwv) oyl g )3T ¥
S o S8 LST 80 0gugo 40 9> ,0 CWV 561

split Window e 54801 v
99 3 Ghg) ool ileyoe Bl a |y oz IS 6890 ysb a1y el LST sl sl maly Gy S oiysSl 2
20 S W398 sla ol )b ads Lalg, OV F Y (ooemme Sho g (Fued) Wl oo Cows & (o g (g9 calie Ll ol
9V Sl lail 5l asdllas 0,90 0350me (5 y%eslS VO glads 0 LST s oyl jo .Cewl oals ools udes ¥ Jgu

Google Earth Engine (GEE) ! s,als ,o Split Window o631 51 solaw! b (TIRS) 4 5 A cewadd V)



b\_\/bL)M‘\\G-thno\:mgud‘aécfa‘)}m\\ aJM‘ngMe)kJJGlsjjjjj\uf&;ju.\)gJ&

Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75 A
LST auwlxo 5! Split Window s 5951 jo oolisw! 8590 s asLis bylg, (V) Jouo
Table 2. Relationships of indicators used in Window Split algorithm to calculate LST
f“‘"“'i)i‘i” L 3 5 ledbs| ;
e b Jse s Jse 2 &
LANDSAT 8.9
NDVI® NDVI= (Nir — Red)/ Nir=B5
(Nir+Red) Red=B4
FV* (NDVI-NDVIs)/ (NDVIv NDVIs= NDVI soil .
-NDVIs) NDVIv= NDVI Vegetation S
Es= Emissivity soil S
B10=0.971 o
LSE" ] Ry B11=0.977 pt
Es(I-FVC) + Ev*EVC Ev= Emissivity vegetation >
B10=0.987 N
. B11=0.989 &
o € _‘
E ¢ (E10-E11) /2 E10= Emissivity B10 s
E Ag® (E10—E11) El1= Emissivity B11 ;
% AL= Radiance add band 10 11 _5::
LV ML x QCal + AL QCal=B10 BI1 &
ML= Radiance mult band 10 11 o
K1 bl10=774.8553 N
TBY K2 /Ln (KVLA+T) - K2 b10=1321.0789 ‘_j
272.15 K1 bl11=480.8883 2
(@)
£
7}

K2 bl1=120.1442

o CO0+Cl1 *(T11/T10) + T10=TB B10
C2* (T11/T10) 2 T11=TB Bl1
Ch...Cs  Co=-0.268 C,=0.183 C4=-2.238 Ce¢=16.400

O 01NN kW=

- Normalized Difference Vegetation Index
- fractional vegetation cover

- Land surface emissivity

- average Emissivity

-Difference Emissivity

- spectral radiance

- temperature brightness

- water vapor

- coefficient




BV Gana ¥+ Y Jls (lisls Joad F 555303 Y o et o ama asle 53 GIS 5 550 ) Gliai 3 )08
Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75

SUHI awle v/

9 93) dad o la |y ol deg> g (5 dblaie mhaw (slod Sglas aS 09l o dwlze LST (slaosls wlwl » SUHI
)Q (Y’YY sQ‘)&A.Q 5?JL»J sY‘YY GQ‘)&A.Q 5&95 GY‘YY GQ‘)&A.Q 9\CL~>’ sY‘YY ‘:LSA‘}AM.? 9 Qoo sY’YY so‘)&.o.b

SUHI = LSTurban - LSTsuburban (rural) Y Jge,d

35l LSTsuburban 4 o5 a>b LST .Sl LSTurban el s,es S,)l,> opy> SUHI &5 >
D5l oo 5 S 51 %0k S V0 alols L LSTsuburban

ANOVA b il lg Jubosi v/

(Y1) arwsly ite o (Xil, Xi2, ... Xip) Jotue slo paio o abal, fdos ylgie a0 Ll ANOVA L il lg Judss
@000 (o zeds |y Joe gy sad 0old ey dlinly st Dl s woye R2 ¢ Jaw asd (o pd 090 o ool
&Ja (\VQA ‘Q‘)M 9 ob‘)' u‘jl'éf ¥ ‘u‘)lio.b 9 6-.\..5‘_§'>l> ‘_A..jls...a) S J..\.o Q’“”)‘)J Lg‘)" ‘_g)L..r_A s)ilé g_))L..C

109 o0 damlne ¥ Jge )8
Vi = Bo + Bixin + Baxip + -+ BpXip + & ¥ Jge®

ol 0aile Sl oamsLis €

R) g g, (Swod 5

- Surface Urban Heat Island
- Xue

- Mohammad & Goswami

- Xia

- Guo

- Tetali

(o N S



BV Gana ¥+ Y Jls (lisls Joad F 555303 Y o et o ama asle 53 GIS 5 550 ) Gliai 3 )08
Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75
M ‘)_.M 99 A.L:.") S9>9 ln..\.c Q)}.a o9 J.ALT u»j.im A.Lu.‘)—\ ‘J,clf p.._a...m.n 4.L:.a|) Y el =Y B O

R= Y (X-X)*(Y-T)
Jzy=1(x-2)z*zy=l(y_7)z

¥ Jger

g Sy )0 Y peiie yolie YT X e pyolie 5eSile =X (iges Ky o X yaie pyolie =Xi ((SKisod o o =R

Y e polie e Sibea =Y

e g b -
LST 5 SUHI &y Y-

)‘ aJUas 390 03gdto as olo QL.M.' @L..a el 00l 0ol QL"“" Y Ji..a 9O P J.Q,...u)lf SUHI 9 LST Lngd....M.a.: C"L"’
Jsad Jsb 10 o8 ole a0 FA/OY 44/V0 i & LST lavgie 2Slas 5 Blas o)l 4ze BB go oleo Hlas
ol505,8 (005 b S ime)) e Jlad o LS G p,5 a5 wms oo LA LST lawgie 4t il oo (Ll 5 e
P e s 4 el cnliails 13 (Glettle Slids 5 o515 Jds ) ol G5 50 Bl (53 e 5 ()l SL s
Jleis o olngS_> 00gue juw (GLad jidg 0929 b .Cawl gl BB ol 5,50 0 SleiBle o515 g Jled jo 0auSTy
e85 wsgaza ol Bkl jo pb blie 3929 4 (5 o 1) T Juds il oo (6 i Slos 51yl 03g05ms (ol o 5 3,0
sloasis wil o simio S 0d b ol (6)lomen uizmen g 009 (s i sl 9 28, 55, Jsb ,0 a5 ol50g 3 &
opl il oo 01,8 Ol a0 =Y /FA 5470V s 5 a4 UHI Blas ¢ iSTas il oo LST sloaiiss asliw 55 SUHI
ls Glsls Jad 1o ol e s 5090 YU g gl dge b S Ll


https://fa.wikipedia.org/wiki/%D8%A2%D9%85%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A2%D9%85%D8%A7%D8%B1

AY-YO Lara N F ¥ Jla liaals Juad ¢F 6 92¢) ) e)@isgk;\aejl:JJGlst).\)\Lﬁwd)gJ\S

Application of remote sensing and GIS in environmental sciences,Vol.4., No.11,Summer 2024,pp.51-75 "

Spring

Spring ~ Summer

Summer

bl 9 5k Jouad Jsb 4o SUHI 9 LST (claaidis :(Y) Jsoi

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



t)\_\/bL)M‘\\G-thno\:mgud‘aéc\oa)}m\\ B)LA*Z‘A__;L';‘A-A?)XCJJG|SJJJJJ.‘U:'%-.\“-\)%JIS

Application of remote sensing and GIS in environmental sciences,VVol.4., No.11,Summer 2024,pp.51-75 v

PPPSPNCHN] BPSTRRTCPS B oL

Ry b eslaiul  mwesgd] slaolKiws! 5l Jol> o slaools 515 Jcw 5l Jeol> slrosu¥T riwios sy
s Casloal 00lo ¥ Jgux 1o (omiw,liel 1 Jols mlis ol a8 )5 aljs, ke L5 5550 slaosls jlTanl a5 & g0
RSOSSN [ B W Py PR L IS PSR VIR PR YVIRY L A Al IRV A P RUER T SUON P OV-SSRY & QU KV-P SR B [ JOIPe
SOV B /oy 55 RMSE Jladie .0iS oo (s 1 0 l90le 51 ol (slga (slooas¥T 5l oo, AV B V8 ol atudlys
o 009y

P! ools 5P Jitow yglai 31 Jolo sl (souiy¥T (criwwinso () Jguz

Table 3. Validation of air pollutants from Sentinel SP images with station data

Statistical Index R R2 RMSE
CO_CO02 0.97 0.95 0.09
NO2 NO2 0.18 0.05 0.52
S02 _S0O2 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 _AAl 0.16 0.03 0.48
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Fig 4. The results of the Statistical relationship of air pollutants with SUHI
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Table 4. ANOVA analysis of SUHI with air pollutants

Solel sl el

J“‘é )Léd Ql-"weu
R 0.81 0.87
R2 0.67 0.76
Adjusted R2 0.64 0.74
Standard Error 0.25 0.22
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Jua Mo | ol | e | ok | e | ol | e | ol
Regression 5 5 13.01 | 16.04 | 2.6 3.21 | 40.3 | 65.56
Residual 99 99 6.3 484 | 0.06 | 0.05

Total 104 104 19.4 | 20.88
Coefficients

Coefficient | Standard Error t P-value

b S | ol | e | ol | e | ol | e | it
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NO2 041 | -1.07 | 019 | 0.14 | 2.16 | -7.78 | 0.03 | 0.00
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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). air pollutantsc ANOVA analysis .

Pearson correlation. Tabriz metropolis.



