R D90 — iRy dlie

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |
©: IAUH

ISSN: 2322-5602

hesar.14.51.113 ]

1

[ DOI: 10.6

VEF Lo /o2, JWo /65y g ol o)les ylas S

NR-1PIE Oilado

(s Jole (5,138 51 (50 (2Ud 2,519
O AF R o (12 (6551 5l 3
BCS 55,951 51 aslasus! L

VVNYIYY tdllde by go )l
VEY/EIY e lie b pds gu b

D>

sbayiehl (ghos yé Gl a3 85 Wt Jid> (il Jelge (6 30ed sl > )l 5l olhl 9 LS )93 e
leadag 5 o tle S5 (ggw | Nigd e s jlaoe 0 CBlgs 4 Wi e lajrds )3 5551 oS 00,58 o g 2lsn g
ol )15 5l 990 Casl ond el 3yl (g Blolio Canj laes 2 85T oy5e SIS g Lajaed ST (1938l5) (SaAmg )90 53 o2
Mk drog & obcuwd e Ld o i3Sl 6)baw 316d Cu e Glacuggl Sl (S b (gl Gang I (o8 Jarme
lwlid Geizmen 5 (BN ol )3 el sl (2lo)S (551 S)lk 5 S Jelod 5 e G5 e 235 s Sl
4 ol g ped g Sllas gl o sl (o)l 5 3 s Jole b lapo 38 51 slo (adls @i o ioge
i g poas ()l 65,51 Jols )3 ome Jule (slaasls (S 1 e 2ld 35l s e Ll (e 5 sy o0
el oad @Bly Gimggy 3y90 VFer Jlo )3 (1S BN egjlo it g i pped S5 S50 oy (pl b (ldd (Steen Gl
Gk jl g ead aeg Bnvi jlj 8le, 5 S8 4y Landsat8 golgale bawgs ()05 M Slo g ol Gy (g so)lgple pgad
o Gyl 1 elal ) sl o o el gaw (il 31 Ol (2Uad Sl 6ol 3 Sl tomi 53 Cilisee (sl )5Sl
Y L e ol sl jasli oY  Siwes 5o (Band Collection Statistical) i )o3! 51 eolatwl b (olad  Siwwed
diss) (sl Jlae (oo ble (gl jasls oy jtage dad (e |l 005 3501 (05 o ABYY blie ) pdaws )l (55
el el ol sa 3550, lodds 03y 5 VO I L oStesed b)) lpee Jult (NDWI , NDMI NDVI «g 50 clocS)l
90392 prditns b3yl s> (dazes dar b )98 de (a3 Ls g o aad o (L5 5 RS g ()l (5551 Joles )3 Jawme Jale
ol ledly olais] 393 s 1y 5oyl e (slab g Sk dlaw asls g cops pSYUNDWI asls o] alke ja3 b5, s
S losl il e e bole glagasls p plislaculed @l o Sl glacld (is (I3l ) olis b Stes (5
3 iz (glacawlw S5 I il o (g NS sl (53l 6551 5o 53 05 Jelgs i kol (g3l g (i o
L o S oSl (3,5 )5 8 cod el Loles o oad (daee Jole (slagadls (i )3 e 4 e Slg e laoje
b dmlgd ol i il sblie )3 g (Sl 5Pl o)k Glise ) e dxsS 3 9 (e g

&5 o3l

IR NS BCS 52,58 lamo Jols slagadl o (51> 551 )bk

H.rezaeirad@Basu.ac.ir Oyl eclhod i Je gy olSild o6 jlone g yiz 0uSisly (g5l o 09,5 Lokl 5


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

o

Ao

8 By 53 (6551 6y ILE laeg ) atuls o gy g odwg Alies b Gilla )3 L b Cudgizes o g @lie ol b Cony ()5 Ve 403 )
Tk i lane Glsie 4 (655 GV s S job a9 5551 pdilingaos qlie )08 eolitel aon 13 0jgyel 4 o] Ll b S
3 ol el e ) s e > (6315 S0 31 slbans o 5 VU iatiged 15 &35 sl ol S o222y o
Loy iz S jhued] gaw o5 omly > Lou ¥l clale (I3l g (b ixtio gy ) (e Cupmar SRl sl 0sd i Bl s
OBM3 awgs boes (glaihaio olde y> iy 5l ke (cloa g o (RezaeiRad & Rafieyan, 2017) xlosls )3 156 cos 1) ,eb 5)ly>
odpy (el (IYAF 0l o)) 295 0 cirogs sl (UHI) 105 )l 0052 lgis cod a8 ol gelyy 5 Sl bl g 10 51 53 Lo (slod
SO (S b Zoaw (Sl o el Oglite S0aS b b Cilisee (slaodgae 3 Loy 033 9 M g 63 aw (5551 5)luk WS (0 paeia
(RezaciRad & Afzali, 2024) Nss y oo (slain] o 5 i jlaowe L Colge @ Wlg 0 a5 Canl oleb 5 O (b yiolyl (gtas e il
Col 03,8 Slio 1) oo oS g (5531 B pao il (2oMs 5 bl el joed bapome Sy 51 (G20 5 ot oS Lo Sl o (o ]
P loanlif e b anly (b Bblie (sla (Shy Cunj b p (nlipned (ke SIS )90 )3 39250 (sl (1S5 (Svensson et al, 2002)
o Laalsbl olj oS 65l oad o151 11 (Yang et al, 2013) Cusl 03905 Coadl s 55155 clb e )3 olst 6x4d (lyes 5 532940l
bl 5| (RezaciRad & Afzali, 2021) ol b yos lasme Jols 5 doxe ol euis Lol Jolss 51 om0 orlS pasdd (opizad 5 gl 68
izg o515 L sllael b VPAY Jlo ) 555 ol 9 45l St I3l o)l & 3] (slaflo (b 3 ol eSS (o5 53 o515 5
A dagr b dond ) .Cawl 03)S (6050 ABYY bl jd alisee Ol oo lauad 1) qd lase ¢ WJ (WWAF oy ols ) cunl odd Luuls
s S (sl g2 s ol (slo bl (135 51 (eizad 5 1ot st 13 (5351 oS 0095 b 33 Sl o e bLS|
aslal )0 g Cawl aidla p V¥ Jlo jo s puidMS GBYY bl pdaw &)lys @linss Jiomiaw a3 Acusdd (slojlanle pgad il oolaiwl b ol
b ol e o (3l 5531 3 53 ams Jule sl padls (i 3903 5] (60,90 (ol (Sivad S sl ST S o,
ES P

$a23 (9

) o) o 48 oS 3 bl &ylis a3 lgie 4 olg5 o 1y (LST; Land Surface Temperature) (yej pdaw <)l >
buwg (g550 o5 5 pdaw b s Lol Jolse 1 S ((Rajeshwari et al, 2014) g5 iy yo5 03,5 oo (el Cawgy b Cawd 3 )b
UslhlSan 9 zusbeS (Tan et al, 2010) cowl yauedl g jod ol o Lo)S aujsi S o (RezaeiRad et al, 2019) S
Oyl 5l o byl J S gl galS pusie (LST) (0 o <l ediiS o o VOV Jlo jd gy 5o (Guillevic et al, 2012)
9 ibdie ol sl dbiie wlpes b o Bl ololids g LST (obgy )3 9 Ul s ooty bl o oguame g diid (o2l
J(Kerr et al,2004 & Moran et al, 2009) cusl ol Jaowo Ol s o i

Tran et al, ) 3,8 o 505 g (lossd (slbeS 5 sl sban (605 <y (rad e (S 3105 3] e g >
Jole Sy alsm g O (s plgis 4 ol 5l plgiee S oo makalS |y el (05 Y (o) s &)l &7 bl 51.(2009
2 ey Subbe | oy v 9 20yd (lise 0hag 4 (e) g gy OLS 5 (WA 0l 0lo)) 35 3k (6068 Canj bae 53 oo
Sunetal, ) Ll Ko g lo Y+ V) Jls )> (Bobrinskaya, 2012) cuwl ye; gdaw &)lys ol (g00iiS” Slio Lol Jolss 51 (S5 o
e (Niod o gldd jlonndigy o (> 3blae b g Cute (Siuon (55068 3985 By gshaw 5 (LST) (g 25,8 <ol (2011
Dyl 259

an Led BT o) a8 sl jiidn @)l g Lo (aliwsg) sl barome Ly gl )3 (6508 (952 9 588 (Blolie 51 (gplomn 5
SO e L Sy s 13 S0 o lpa )l 4> 4L bwgio ol M ped (Sl opip pb 4 oy 39
a8l B gl 5 By ol oy e 1 i (o5 5 s ¥ L5 1) iy s OIF L5 VA il st Ly (g
A WY) colp)Ba s VY a0l o Led GMEA] ol ol e 5 Bl el SO jo iz (WAS oy oLs))
il Lroany ol @l sy o 058 oo St oiny ol b Sar sl jred ) 4l (Oke,2002) sy oo (315 5o
5 24=b Lod Olie p 4SSl o WU Sled ppo 4 ) gl (Oke, 1982) a8 oo iy (0 o8 ol go5l)
A o i 1y Jgel s o

VEoF o /ohd)len Jho /oS 5 oy oyleans ylas Gl Jawsre Oladlae

VY



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |

hesar.14.51.113 ]

[ DOI: 10.6

VEoF o /ohd)ln Jho /o5 5 oy oylens ylas Gty oo Oladlae

1\ O

Ol RS RS haw (1, (6591 5)Inb ) (e Jole (6138 51 30 (2 Udd 391 2

ot e S ...

29°C s5°F 88-89°F 33°C 92¢F 86-88°F 30°C se°F

RURAL FARMLAND COMMERCIAL DOWNTOWN URBAN SUBURBAN RESIDENTIAL PARKS

(W oy ols)) Geelpn bame g 0 od (line o 4 Gyl o U =) pguas

(V00gt,2000) 59 o ol IS (wlile 5 g9 4w 4 oy cpl IS 5k &

' Jhuesl WUHL ()

"oej g pUHL (¥

"o g i UHL (¥
9 g 4o jola N o)lod Joua 085 anlsd Gy (g0 (Sl o odn 1 aSsS pa el (B el
RSy b il anlgd (o 3 1) Bl (hagin ST o it 48T b a g el )3 (G 0d ()l 0y 4SS

Ll o.))f dm.:lsu
(Voogt et al,2003) cyej ghaw 9 pimdl 5268 il o2 sll slo Sy =V g
siuail 3 UHI Lo y2. s > UHI Shs
oS (k> Cad L gy Jsb ) Ve b g 39y 3l olej 2 3wl Jb 5 tnsgi 5 xS IS5 e
o) (sap3 o b load 55 A5 (o 1 S slaj, Jsbo 53 1,551 7RO
e g5 wwlggite Lolej 5 llse e
o5 ol as Y B (=Y) 15, 35 ol a3 VO B V- 25, 0Ly A oy g
oS ol d> > W B Y i 3,8 olw s Ve B i
psiaane (6 S0l 3 ) sl
. 1
oliilgn ol (slaolSiny] R ) o (sl b
N . 29 3l o
S e glrosisiis
lodon (claaiss
« ¢ . . 2 &
Sl polas OO Ry b9

Lod slaylyges

plxl lllas (3.1 (Gartland, 2012) 3,5 o 8 (5)l> opja 35 S8 9 el golaw (a8 )5 sl el Jole i oS5
{(RezaeiRad & Afzali, 2024) jl x5 ke UHI LSis Lol Y5 ors

P by (B > 4 3)% 9 S omb ol —

sl oy (g ol 4 g bl )9 b Ol —

e Pl JSb s 4 ls b 905 jl ciles —

sl o ol glo,S ke Lilsl  —
P b 9 9 b e S SR (V) o gdaw 35l P g ()l sonjpr 65 SSE m sugw 59 BLS) Ol 4 25 L
3o JUi 1) o) e (G55l Bpae U5y (Sl oz oS SSE


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

(WP aly ols) g Glasd)) o (65531 ol g ()l 0 ja (635 JSS =Y Joio

SiPI Py 80 Sl onp $xSUSS 0 See oSk
s peals P Gy el
o phals 24358 ok | gy olis]

015 08 (sla S il e 3 Sl s 51 5 sl s il
Al i il e Sl glas ol CBL Cops
A s il St A g 4y oS o

(cé00) Lo> Jlil yials S ReD iz o 4y 0L s pr JhalS
oAl b 38l lga (S92
el &y il 855 Sy il

g oolie 5 Ll )y (S jhuwadl 13 39290 Ol g yolic (opoj Gidsr (S ne (ldlia (o) dlex | Jole dia & 0l bl 5l
e A 3 55 el Wl o P ol Wad oo S 55l Sl g S 9 isd9yg 0 0ly 9 Pl Sl 4 dagi b S
(Wl 9 3y 0lo)) B9d 5 Lol

Gy 555l (e ) S Mile (odndygn B (639)9 p Ol ()

s o U Ul Loy bl aile L35 & uSinio 2ol oS g oo 50 oy (¥

AL hesdl caS 5 > Sl (B6 (8l il e gk > Sl (¥
Ao loled (SIS Sygo 1) (e (il ol parde o (V) gl asll )

Reflected Solar Incoming 235 Outgoing

107\ Radiation Solar Longwave
107 Wm? Radiation Radiation

342 Wm* 235 Wm?

Reflected by Clouds,
Aerosol and
Atmospheric
Gases
77

Emitted by ’

Atmosphere, 165

Greenhouse
Gases

(Skelhorn,2013) o5 (51 Jobes o556 (S5 islos =Y ppo

VEoF o /ohd)len Jho /oS 5 oy oyleans ylas Gl Jawsre Oladlae

ol 205 o e 3 Lo (il 4y ot (Sldl Sl g 5l g Co L Gl g i ed Camex Sl o)Ll 5ty & $sSilen
B oo 4y a5 1 )5l 0 35200 ) 1065 ol 0 g 00 b e YL 3 5 lm plals o puel s sl oo Ll
O byl Jde (F) pawai e sl salgs o g3 1y aglailo Giale)S o Gialoyw (sbiwly 13 (65,50 Bpao ialjl clalas e

S o ol 1y 65050 Bpmae 55 ol b cilisee algs \V\#



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |
YFef Lo /o2, Jl /65y g oloxiy 0,lowd )Laé WT.FJ ‘;hﬁm Ol

hesar.14.51.113 ]

VY

[ DOI: 10.6

Ol RS RS haw (1, (6591 5)Inb ) (e Jole (6138 51 30 (2 Udd 391 2

P
o S
e M) L coung |
— (e las s S35 S s [ 35 3 o> l
S Tel SOl
] S Sazprde Ay e
S S sl ot 3 I
Gl any
e AN I P PN 0 WA I
995 e 2
T 5351 Jokss .
b cilie Jalge o (L)l Jbo =V 2905
2o 30 51D e 331 d))-’l d)-ﬁm Bel JQL‘U

Sopd pde o Jlie fleie 4005 oy ) Folite bMasl § e 2R s b yanss § baus, sy 55 Jobs
S5 & Bly 2 S oo 9 3b |y Sslindge s ol Jsl (1538 g 0392 it S > Y5 g (51 by Gy @ 3] ol 5l gkt
S35l sdon & Cusline oy cpl (e (s9) o sl D98 o0 it 0> oy (ol Ladb aSl ) 08 ol 9 335 oo 2]
ol e oS5 31 55,1 Jobs 1 oy ol allio 5 5 pm Jite 1505 (ol & Sl o b csindyg 5 b 0 b
S5 adex g (ols (godgaze Sy )3 (2955 5 $39)5 SUTHI S 4 oLl (g3l ol eojgs el )3 cnlply sl 5S> LB
By Y o )locid ygaas slg0s dy Sl &y iy (il 5 b St e sdlawles Lol 3,13 (ppo (bl o yunod] JUi] s yos
ol 0 a3y (0 Zalaw (5] Sl p HlA5 51 aoe s sl a3l

P =5 9 3% By ol 5 wed sk (il (651 Gl 4 exie 5 amd e )8 40 cod ) bo)S 0 Pl (LS Jidg SlalS
5 oo b nS15 iy & (Shukla et al,1982 & Collatz et al, 2000 & Meng et al,2009 & Zhou et al,2011) 355 0 zolaw
Gblie g ()l (555l 29 00 gt (o) aw (slod i ) (oo E3d0 )il Sy aSl il plad ST, 050
A lylon slos o ploS 5 )l cudlil ol (g8 (Sl (3bolie 15515 (6106 Zobaw (Sl 5 )bl b (S35 (selaly (5003
oy g (slod )3y WS 0 3)9ly Yo N) Jlo > (Pitman et al, 2011) ], Kan ¢ yoi [(Bhang et al, 2009) aisb oo 1> a8
5 iy US| o SISIS 51 238 5 S IS0 & L b (S (o5 i 5 S £33 e 4 e & (LST)

e Kig b 48, LSy e s sled Glise (055 5 250 5 Ll e il 3blio 3 (LU/LC) oyoj st 5 6300
42> (Rajeshwari et al, 2014) cwl sads (g0 sblio )0 (o Lids 5 535 0 s el Lab Sl slacls
293 3 i slooaly Bkl g ed oo ()l (G5 o G oy 4 licesd Sl (L5 iyt 5 B 43S
(Li, 2016) cusl a5 Juol>

dl.o;‘ Qil as J.Su,c P e Lmdlo;‘&L» O I Lmo.l.lg.\ﬂ 9 04 FS) dlo)f e e dLmQLo.‘:.&L» &L&J{)I O‘)'.:.n 5 dasMe J6 ul).u.!)
o o isMS" 55 033940 pdaws (glod (gd> o iul3sl 4 )3 (RezaeiRad et al,2016) 545 o (5l 05 o sy @l il Giljel el
Byae Ol (0595 ppdy don 10 g b ladle slaossS' S Jisu 0 Bpae lixe 00 YU Jdd & (655 Bpuae Liul3bl el
wlbad = Sloj ywlie ;3 (LST) cyoj gdaw ylys sl 0Jg5 g Slalllas a3S0] plosil (gly 490 51 Liomiw (gla )il ccuol 0ad (65!
5 4ajp e(ye) paw CiliBie (slaony (qw) polate 41 93 5l Hloxi sla by ) (VPR L)) WS o Wil ]y ol (285 i 5)0e


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

il eomed 9 )55 g pglie i 4 Gl 593 o Sl edlatul sblje 51 (Niu et al,2015) 33,5 oo By (558 e
(Owen et al,1998) 5,5 o,Lil YU zods b cpoj slo S

Gl ol (0L a8 o praw (slod (oS SleMb ] 349l vy 4 Wlg5 o 493 51 yioxiw , (TIR) ()l 50,3 ygole (godld
sl caslee 5ok SILST 35905 g Lo ;5 33,5 o odlitwl alisee (clolonle (61393 (st 5l odld ) 3] Cavs
33,5 o o3laiwl TM (Thematic Mapper) (sbs ;s wiww jl (S)ly> 30,8 gole (slaodly S & JUE SO sl ol 5 il
o0 Landsat8 (clo,lgnle wiums 5| o)y M paw &)l dd Ol )5l g o Caa ol Limgh ,d . (IYAFLl, ls))
Gl ods az8 S

aS (Roy et al,2014 & Weng et al,2014) coul 03,5 wlyd yoj o (slod b3L sl 1y slohg cus s cuwsid (slojlonle piuwamw
b x> Sl 5 (Markham et al,2004) 15,5 (g5lulely YAVA Jlo 0 ¥ cawdd SYeb liws Sloj (sbooyed slaodly (go,u33 L
ETM+; Enhanced Thematic ) > )] cépin 90 ¢ F cowsdd ;5 (TM) yoo S5k b Yot ;> (MSS; Multispectral Scanner)
A8 TM (sloj5 i .(Huang et al,2010) 3,05 3559 o yiwd jd yly> 708 a0l JUI G lois Yo > (Mapper Plus
Sl Sig o=l b dsg (Il Bl jelre cads 93 A cuwsd TIRS (3 a8 Jb jo b o Ly 5, 8L & kas ETM+
Gy 2 (Sl 3l ed 3l eolazwl L SW 4,5l (RezaeiRad & Rafieian,2016) sl o caslio (SW) 59405 Coluwl o 55Xl
.(Sobrino et al,1993) cuwl onds z8ly 9,500 VW B V2 s (o>

e ol ol blgo slod 4 Gl Comed e ooy g S 9 5 Sl o el SOl b 008530 ol NS
Jlod G L3 po 255 (8 Jlod 4udl & Cgir S I aed st cpl (MY plind) 5 3 2l5)) Sl @pe ytoghs VY
Cmga (F) jgmad ol 00l d9a5m0 258 s 4 038 S g 92l glaoyy @ 550 sy Syl e slaaials 4,
P Ui (lis NS 3blia YV (g 3 |y (VY adlaie) (fme o515 cniimb 5 (V0 adlate) (dinen o515 cp 5L

Y a f
Y )
¥ v A
" W
\ "
l L
A W
\s A
"
Y oS5 Vb Cabga g L8 VY blio s Cunbge —F 5 g

OGRS o o515 (w9 (Vo dddaie) men

SlelS g Sl edlisel b (55 (e 5o sl (el — o o] plosl gy Bl 3l g 03,08 g5 5l Bam jlas ) 3l imgly
s )l (55 Sl 89 sl 01 sl ol IS5 else lslid 4y (06 skans 53 (651 Jol & bgsye Sl 500
L) sl et 3 sl 00 bl (o lgmle yuns (SaS b (g5l pts Y555 5l )3 Voo Jlo 3 a5 ,oaMS &SYY sblis
Gb 3l (6aMeV oY) (qad Voo Jlo (gl Landsat8 (sojlgale lawgs (105 ptiMS Blo 5 sl Jidgy (i (slo)lgale yglas
Jole el asls las clbadis calize (elai,s5)] 3ok 5 GIS 5 EnVi cela il 5 S 4y aslsl )3 sl 00 dgy Lol ol
b (Stuan homis Gobo ol Qe sl 03 35910 05 1 STV bl s ()l (6531 Slyasts liee IS5 e
ol 9 el 035 3,910 6 e SEVY 3blia > g (5551 ol ST b Y po (Stsen jre (BCS') iS5 5l oozl |
Jele balg) (hoxiw 5 Jlod Ca (e sl 0dd duslone (dase laadls Sl o ja pastie L) g5 g L) (lie S5
cidizee (2o ol (il 5 5 (dame Jole 1S ST Lol lapadls loxis (alulid o hagh (Lol Ban ) g
sl 03 4B)S 0500 Jelow lidie plgis d pie Ve XV n ((pe 0)5) lagipe | JSutite (WS (a8 I bl ol o5 e

VEoF o /ohd)len Jho /oS 5 oy oyleans ylas Gl Jawsre Oladlae

VA



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

Ol RS RS haw (1, (6591 5)Inb ) (e Jole (6138 51 30 (2 Udd 391 2

sla oo g ool cgs (Solhued lassly wlie ol )18 SMe o Verr adld b slam o Gl (sluo Cowl S5 4 p5Y
Ll 0351 )08 AN 9> g Camy Sl (48 o )3 (G551 Sl 5 2Lad
Geiod sl
09 Sy > \Fee olosldye gyl jo Landsat8 (glojlgnlo g i1 (305 2t gojgyel o &l 311 9 Shomios Ca
OLI (Operational Land 5w ,> Landsat8 | clo,lsale ysoai zlysciul 5l s ccuol oiis 48,5 0 00 Bl (slgn 5 (gl iy
&l aald] 55 g o plul Envi Lase (5 il 5 g9n g Mol Ll gur S5 5] o] 48,5 & jg0 ,So0en Oljlge 4 21,5 95 Imager)
Anly 50y jd (L) b (wiboly (sdusloe Landsat8 cojloale o .l odd bas ab sla wibdly G DN VY 4V glasl
{(Yuan et al,2007) 33,5 o iy ) dslae &g 4 (M>*Ster*um)
L, = Grescale * QCAL + Brescale
Dy ope o 2) J9osd il QP omiznen
L; = (Lmax-Lmin/Qcalmax- Qcalmin) * (Qcal- Qcalmin) + Lmin
ol DN 3 00 0,8 Sy 355] (g0 505168 Qcal I jolaio 508 cV¥olro )
Cawl DN 3 old 8L & (wlide puss ]38l Jole = Grescale
Cawl DN 3 old 6L & wlio puss & bleie Jole = Brescale
Lmin .cwl 0,0JlS” |y jlude Blas 05.0leS™ J8las Qcalmin g ol JuSly jlde 0505168 yiSlas Qcalmax jl jslaio yisron
Gl gals o > il 0l zyae Qealmax 4 oS cuwl ab  Suis p Lmax g z,de Qcalmin & oS sl ab  Saiis )
b olidgy glod asldl jd puizcen .Cawl ol a5 (sloylgale (BT; Brightness Temperature) sl slod 4 b uibaly ga)¥
il 0l i gl 33l5 4 (pslS 51y 1 5 seldlae S8
BT, =BT\ -273.15
Mo pololyy ool 53 o il plas (gl (30 Giubgy s lal JJai 5550 (clolgnle pB 5y uai il oolitl L 505 Cuans 53 Clilge &,
Anly 0 slojlaalo Slidsy (slod 10y Yoy 3l edlaiwl b oo Ll o .cul 48,8 IS5 dils & (olp (saiaids base Emissivity
Tsh Oyl 2l (295 (0) S8 el 0l gl Sl 4l ©jgo 4 g1l ol )l BMISSIVity (sl ugpdi (542
a3 o s VFee olodldye (gl 1y oyl es yeuidMS

AN ol &)l Slod (295 0 pgead
VFeo JL» bLo.)l.))A I Q\).QJ

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |
YFef Lo /o2, Jl /65y g oloxiy 0,lowd )LOA WT.FJ db.ﬁbu Ol lae

53 ol 00 91 51,5 iles (am > Fo XY o] caindin 931, Slo (6an d YYAY Ol s dineS amd oo Ui O o)lods gl Add >9,5
» e Gilp G5 eV b e (adls 4Y pa (Stes (i (BCS) wi)g8 jl oslatal b (oldd (Stuses (hoxio 321 | 4l
§ el 03 03,5 aseiie b jadli Sy aseie LSyl £g5 s bl e <S5 ol 53 sl 00 355050 5y SBYY gblie
114 Ko 04335 5 V0 5| i Siawen b3yl lise S & (F) ylesd ot 55 coito yasls Jla asme Jole (cla jadlis dan o

hesar.14.51.113 ]

[ DOI: 10.6


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

6 s MS as S)l (65 Y b e slojadls olad (Siwed o =Y g
LISVY blio LST b Stsod ojue

e Eiles WAB Jlo 55 ohyts s Bols
PC e 9Sae el NDMI yasLs
e A 9Sae ¥V NDMI yasLs
PC e 9Sae YAY NDMI yasLs
e A 9Sae VAL S ol

b olas  Stured oVl (s 00d jow sbid 5 )b sl g NDWI' NDVI® NDMP a3 ls Jlga oV go0 oo dn 0 oplplo
g 4 Gb Sbuasli i 390 ge)S) Gambne I i Canl ¥ lazals |y 548 Sy g il 5l Jols Yoo
LT ashy lise 1 QLS 5 S « S alon ) ej iliso polic Cusb) ©5lis 005 Loy (NDMI®) [asli .155,8 Lbyme yaisen
(WAl olo)) 95 (o pasuie ) dbaly o) Sl (eSS (pl drslors 0526 3,5 00 0]l
NDMI = (NIR — SWIR)/(NIR + SWIR)
aaimd s bl S =Y A o Gyl (B Lol bl e Cogloy S (oYL o oxim i <Y I e labs)l pasls ol
ol Al o lalS 53 g ds2ge Ol i ey sl (a3l lsis 4 ly ;> (NDWI) et imen sl (gl
gyl o5 ey (gl b 93 jleslital b SB- g (LS Gidg | s)le) Std (2l LS by gbas)le UL I pasls
(Wl ald)) cun JI5 4 pasld cpl glsiel Ca glge |y 2 daly 20,5 0
NDWI = (NIR — G)/(NIR + G)

e Ol o

>
oona

NDWI jlaie o 534

S B
s ]
NDMIlaie o5 oy -
JrSIe) |
abte 5[]

NDWI jlaie i i omily

»e ]
bl 50 []

VEoF Jlon/op,len Jho /o g ol ol jlacass

NDVI juze ¢ 590
NDVI jase 55 ity

Ot %S 3 NDVI (i354) s NDMI (el o Vi) NDWI (i s YU) slopaslis sl (ST, st =5 00 \ Y



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

OIS peidWS gl (1> (8591 (85Il ;3 (hauxe Jole (6,135 5T im0 (Ui 2,91

baogto Cygb) b (23] 5 Sits sloyn ol ol odimd (L5 iy 4 & Wbl o g ) ) 4 S5 o)) pasls ol o
708 09l 3l 3 Sl I3l g Jidg)lS g 5a)3 (b e3ga5xe 53 (655l ol L) by 2 NDVI (adld (piomen bl e
5 5 el sty orimd Lt yioo ) S b5 5 Azl S5 0) B e sl ol el gzl ol alS e (olp Spdp
el aLS Ligy glosl odims i jss + A L o 5l yiii pL5,) i sl e i g pls SB ) b o ] g oy
sl JuSo wlide o asxe dn sla jadld oS 5 dobl jd j5She slajadls olad sladid ans il Jx (Zareie et al,2016)
2 bad Jbs ©ygo @ 5w S sl (Soluon slassly colus (185 s 3 bg jto Vevw syt Veve IS5 e

ol 01 0313 L5 (V) 0jlous S5

e s asls (olad 390 )50 5 -V g
OIRE RIS s ()l 65,1 Jolas o

95 dn |y (e day (35 o gk b (Jled 059> 9 8] (pyieS (2)E (b S35y Sy iy Y ojled pgual (gALE )
S golw (Sl (655 e dn IS 51 g sl i) colps ol Lg)LoT Julos slal38lp 5SS 4 Lilosly olaid
ROM FXWEN N uL*‘-’ (\°) o)Lw.f} J9.\? 5 L;’?"“’)f) sl s C"L" Lol 044 65‘5 w90

(e dmy )f)ﬁl s adls ui)})l wl)m Ol}f:‘ Lg)LoT Tl =¥ Jgus

Coefficients”

et Unstandardized Coefficients Standardized Coefficients
B Std. Error Beta t Sig.
(Constant) -1.06 .000 -4.896E7 .000
NDWI 338 .000 .340 6.316E7  .000
NDMI 318 .000 318 9.990E7  .000
o Lad g b dlass 127 .000 127 9.425E7  .000
NDVI 0.296 .000 354 4.865E7  .000

(5 325 oS 9 S

OgS ) Sl g (8 ot (ame Joole sapadld g gaw @)l (lad (o0l @ d25 b Gloghy sloall (luey

oo oo b3l cabslee ¥ ojloas Jgan ) dtunly puiio 38 5l slel colps 4 angi b (gyl] laslxe 9 GIS bsxe j> olas

el i W6 5 i 1 s il e Ol e s (55,1 Jo 3551 e
A=-1.06+(0.338a1+0.318a2+0.127a3+0.296a4)

Cawl 0 by 4ol (3 358 (Seuw )Ty (gdlalre yd ol edlatul mMe I Sy il jelaie

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |
YFef Lo /o2, Jl /65y g oloxiy 0,lowd )L.a:. WT.FJ ‘;hﬁm Ol lae

hesar.14.51.113 ]

\ Y NDMI e ls <= a4 5 slas g Sl osliws «— a3 NDMI asls «— a2 NDWI asls «—al ¢ Joso Jole — A

[ DOI: 10.6


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

asd ol (sillae 308 ) 5 5l 5 0352 tans Ll (g aroma s b j355e a5l gy am e (L5 (398 (g S Aoles
ol Lo St e opl Liedas lodly olaid] 08 &y 1y oy 5 ol jaw sLad 9 S dlaws (28 ls g o s op 3 YL NDWI
delss (ool (g3l pted 5 (i A3k on daome Jole sloasls p pltslocdlld Sl y Sl slacalle 2 il
2 e Ay yoxie 3l oo Waojgn ol 5> Clisee laciusluw ST j bl oo (05 RASS oo ()l (6351 oS )3 s
29 g Ol jlide LagSl (ol 1o o i b donts 3335 (s e il 3blio )3 (st g (b (35 > sl oSl
alS 5l gL fiagi gl o pslailen ab aalsd Ol i (Sons gaw 53 (6551 Jol ol Wld 5 ()l 0 i D s
1) e o Sl e (Kasee SSH e

e bt slaple; 1 (s gl (Sl 5 Pl 2 ame Jule (slo sy (Stem )5l ol gg0e )3l
Gl Ca P e @l 4 4295 b (e 905 03litl (6506 (ST Bras )3 A Copte (28 B b b Copde g Srpaeli
5 ool ¢ LS ey weddl Ly caslio (claisS ) it sooliil 45 gdaws (il by Jol &y clil) 53 6508 (6551 o
szen Sily> sy sl )l JUisl (Lol 5 W )lsed) bojlo 5 <8l 13 ol (GU3L) 90l s b e (g9 3 (2LS slo iy
S SR jlogcdlo culie xS Car Cule) g Jae Glagadld p IS 31 b el (go390000 (g 4 (pSiew (ixieo —( 25
2 by slacs il Joges B o A ejled S5 el )3 2900 dlaiudir (565 e g GBI g Glytaby w1y lon (b 9
sl 005 0313 s LT o] 3lis] SeSa cpimod 5 3lyt sl b 15 (550 ool il 5 UHI it gl il (b,

v v V \ v A
. - o A ‘ \ 1 i N
W oeu ‘ oI5l o = sho O o || srosinf | ospnses
prv) o g ol o0l wlidy preme Bg | ol ‘ ) S rd— ‘ Laal, sl
. / . ' . .‘ -

ooy
ek
$5s

[
¥
pe— |
=
(i‘:_. »
by
%
gll.
el
3y
pre— |
f
it
B
}
E

Ol et o (5,31 (6)luk 8l g (0l (Sl o pin (it I il (ool sla syl —A g

PSS g e g g b (clod il sl ) den (oolgidey ol 0ad 0ol (LS w398 juga > &S AgSilen
5235032 2590 gy il 3 & lame day gy 0gMe (7 j5e8) 0 o)Ll o 5ty oS W3sSlom Al sl 00 (e (5 0ed baome
At 2 6yl b Jole sl o pioges I men 9 (M 1 Cupte 63, Mdos s (g2 (6503 Sl €85 )18 (LS ot
el 1 Sopn slagpadli iovi Kl o8 Wm0 St 1y ()l opjo JSts belgs il (Sl @)l Jole JUST )5 oS
iz )5S 4 09 o)Ll gy csly g opglys 4 a8l ST £V piman 3500 ke ST (sl gy Ca st Gl 4 )
S92 pie s 5) e Sl it il (e (e ls S5 lyo & e dy (635 S50 35l 2 9 (BCS) 00 488 IS4 s
2l L Gimginy ol 0)5liasd (s (el duglile (los (ool Moas (gl dindey 9 (8 (sladiged ) (loxio )3 63509y Oz
5955 o lame dn Jlosl Ly o DS 5l (gl 39l g omio ol 1 sl gy 5 1500 0l plosl Lo (sl yputiDIS
L Olote 50,8 )8 g )50 1505 o gt oo oo (1105 S (sl o (g (63,5 e sdS) el ol (ppioean

Bl Cawd @y (Sl g 29kt 4 S 51,89 Jlod] (sla st

e Ol o

I3
"Hi

VEoF Sl /o0, Jho /o g oloiy oylows ylcass

\YY



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

Ol RS RS haw (1, (6591 5)Inb ) (e Jole (6138 51 30 (2 Udd 391 2

Lyl o
Air UHI
Surface UHI
Substrate UHI

Band Collection Statistical

Normalized Difference Moisture Index
Normalized Difference Vegetation Index
Normalized Difference Water Index
Normalized Difference Moisture Index

PNANR DD =

&be

OIS e G ol 68 sy el el (D 0 (g5l ol p (IS giyaeb e Bl s (VYAF) L oola oy oL, -
Lo (clajyingly dnghs — cole dpli 05 1 (Pl golaw (S s (2b¥g) (T (ime olndy g 3l i als) -
MEVAVE(NE) A cCannr

Ol RSO aw Gyl opje wad olad Y 5 LS (S I loxs (W) (ool ol 0o g i (o) -

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 |

hesar.14.51.113 ]

[ DOI: 10.6

VEoF o /ohd)ln Jho /o5 5 oy oylens ylas Gty oo Oladlae

\YY

Bhang, K. J., & Park, S. S. (2009). Evaluation of the surface temperature variation with surface settings
on the urban heat island in Seoul, Korea, using Landsat-7 ETM+ and SPOT. I[EEE Geoscience and
Remote Sensing Letters, 6(4), 708-712.

Bobrinskaya, M. (2012). Remote sensing for analysis of relationships between land cover and land
surface temperature in ten megacities.

Collatz, G. J., Bounoua, L., Los, S. O., Randall, D. A., Fung, 1. Y., & Sellers, P. J. (2000). A mechanism
for the influence of vegetation on the response of the diurnal temperature range to changing
climate. Geophysical Research Letters, 27(20), 3381-3384.

Gartland, L. M. (2012). Heat islands: understanding and mitigating heat in urban areas. Routledge.
Guillevic, P. C., Privette, J. L., Coudert, B., Palecki, M. A., Demarty, J., Ottlé, C., & Augustine, J. A.
(2012). Land Surface Temperature product validation using NOAA's surface climate observation
networks—Scaling methodology for the Visible Infrared Imager Radiometer Suite (VIIRS). Remote
Sensing of Environment, 124, 282-298.

Huang, C., Goward, S. N., Masek, J. G., Thomas, N., Zhu, Z., & Vogelmann, J. E. (2010). An automated
approach for reconstructing recent forest disturbance history using dense Landsat time series
stacks. Remote Sensing of Environment, 114(1), 183-198.

Kerr, Y. H., Lagouarde, J. P., Nerry, F., & Ottl¢, C. (2004). Land surface temperature retrieval
techniques and applications: Case of the AVHRR. In Thermal remote sensing in land surface
processing (pp. 33-109). CRC Press.

Li, H. (2016). Pavement materials for heat island mitigation. Science Direct, 79-96.

Markham, B. L., Storey, J. C., Williams, D. L., & Irons, J. R. (2004). Landsat sensor performance:
history and current status. I[EEE transactions on geoscience and remote sensing, 42(12), 2691-2694.
Meng, Q. Y., Spector, D., Colome, S., & Turpin, B. (2009). Determinants of indoor and personal
exposure to PM2. 5 of indoor and outdoor origin during the RIOPA study. Atmospheric
Environment, 43(36), 5750-5758.

Moran, M. S., Scott, R. L., Keefer, T. O., Emmerich, W. E., Hernandez, M., Nearing, G. S., ... & O’Neill, P.
E. (2009). Partitioning evapotranspiration in semiarid grassland and shrubland ecosystems using time series
of soil surface temperature. agricultural and forest meteorology, 149(1), 59-72.

Niu, C. Y., Musa, A., & Liu, Y. (2015). Analysis of soil moisture condition under different land uses in
the arid region of Horqin sandy land, northern China. Solid Earth, 6(4), 1157-1167.

Oke, T. R. (1982). The energetic basis of the urban heat island. Quarterly journal of the royal
meteorological society, 108(455), 1-24.

Oke, T. R. (2002). Boundary layer climates. Routledge.

Owen, T. W., Carlson, T. N., & Gillies, R. R. (1998). Remotely sensed surface parameters governing
urban climate change. Int. J. Remote Sens, 19, 1663-1681.


http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

[ DOI: 10.61186/hafthesar.14.51.113 ]

oy als, oy

Pitman, A. J., Avila, F. B., Abramowitz, G., Wang, Y. P., Phipps, S. J., & de Noblet-Ducoudré, N.
(2011). Importance of background climate in determining impact of land-cover change on regional
climate. Nature Climate Change, 1(9), 472-475.

Rajeshwari, A., & Mani, N. D. (2014). Estimation of land surface temperature of Dindigul district using
Landsat 8 data. International journal of research in engineering and technology, 3(5), 122-126.

RezaeiRad, H., & Afzali, N. (2021). Measuring effects of building orientation and vegetation on thermal
comfort by ENVI-Met (Case Study: Maslak Area, Istanbul).

RezaciRad, H., & Afzali, N. (2024). The Role of City Information Modelling (CIM) in Evaluating the
Spatial Correlation Between Vegetation Index Changes and Heat Island Severity in the Last Two Decades
in Tehran Metropolis. In City Information Modelling (pp. 111-138). Singapore: Springer Nature Singapore.
RezaeiRad, H., & Rafieiana, M. (2016). Evaluating The Effects of High rise building On Urban Heat
Island by Sky View Factor: A case study of Narmak neighborhood, Tehran. Nagshejahan- Basic studies
and New Technologies of Architecture and Planning, 5(4), 13-22.

RezaeiRad, H., & Rafieyan, M. (2017). Estimating the spatial-temporal Changes in intensity of the heat
island in Tehran Metropolitan by Using ASTER and Landsat8 Satellite Images. Regional
Planning, 7(27), 47-60.

RezaeiRad, H., Rafieian, M., & Sozer, H. (2019). Evaluating the effects of increasing of building height
on land surface temperature. International Journal Of Urban Management And FEnergy
Sustainability, 1(1), 37-42.

Roy, D. P., Wulder, M. A., Loveland, T. R., Woodcock, C. E., Allen, R. G., Anderson, M. C., ... & Zhu,
Z. (2014). Landsat-8: Science and product vision for terrestrial global change research. Remote sensing
of Environment, 145, 154-172.

Shukla, J., & Mintz, Y. (1982). Influence of land-surface evapotranspiration on the earth's
climate. Science, 215(4539), 1498-1501.

Skelhorn, C. P. (201¥). A fine scale assessment of urban greenspace impacts on microclimate and

building energy in Manchester. The University of Manchester (United Kingdom).

Sobrino, J. A., Caselles, V., & Coll, C. (1993). Theoretical split-window algorithms for determining the
actual surface temperature. // Nuovo Cimento C, 16,219-236.

Sun, J. (2011). Parameter estimation of coupled water and energy balance models based on stationarity
constraints of soil moisture and temperature. Boston University.

Svensson, M. K., & Eliasson, I. (2002). Diurnal air temperatures in built-up areas in relation to urban
planning. Landscape and urban planning, 61(1), 37-54.

Tan, J., Zheng, Y., Tang, X., Guo, C., Li, L., Song, G., ... & Chen, H. (2010). The urban heat island and its
impact on heat waves and human health in Shanghai. International journal of biometeorology, 54, 75-84.
Tran, N., Powell, B., Marks, H., West, R., & Kvasnak, A. (2009). Strategies for design and construction of
high-reflectance asphalt pavements. Transportation Research Record, 2098(1), 124-130.

Voogt, J. (2006). How researchers measure urban heat islands. In United States Environmental
Protection Agency (EPA), state and local climate and energy program, heat island effect, urban heat
island webcasts and conference calls.

Voogt, J. A., & Oke, T. R. (2003). Thermal remote sensing of urban climates. Remote sensing of
environment, 86(3), 370-384.

Weng, Q., Fu, P., & Gao, F. (2014). Generating daily land surface temperature at Landsat resolution by
fusing Landsat and MODIS data. Remote sensing of environment, 145, 55-67.

Yang, X., Zhao, L., Bruse, M., & Meng, Q. (2013). Evaluation of a microclimate model for predicting
the thermal behavior of different ground surfaces. Building and Environment, 60, 93-104.

Yuan, F., & Bauer, M. E. (2007). Comparison of impervious surface area and normalized difference
vegetation index as indicators of surface urban heat island effects in Landsat imagery. Remote Sensing of
environment, 106(3), 375-386.

Zareie, S., Khosravi, H., & Nasiri, A. (2016). Derivation of land surface temperature from Landsat
Thematic Mapper (TM) sensor data and analysing relation between land use changes and surface
temperature. Solid Earth. Discuss, 1-15.

Zhou, Y., & Ren, G. (2011). Change in extreme temperature event frequency over mainland China,
1961— 2008. Climate Research, 50(2-3), 125-139.

VEoF o /ohd)len Jho /oS 5 oy oyleans ylas Gl Jawsre Oladlae

\YY



http://dx.doi.org/10.61186/hafthesar.14.51.113
http://hafthesar.iauh.ac.ir/article-1-2224-fa.html

[ Downloaded from hafthesar.iauh.ac.ir on 2026-05-19 ]

hesar.14.51.113 ]

[ DOI: 10.6

HJES Vol.14 No.51 Spring 2025

o
94

Spatial estimation of the intensity of the impact
of environmental factors on thermal energy sustainability
in the Tehran metropolitan area using the BCS algorithm

Hadi RezaeiRad*, Assistant Professor in Department of Urbanism, Faculty of Art and Architecture, Bu-Ali Sina
University, Hamedan, Iran.

Received: 2024/3/11 Accepted: 2024/9/10

Extended abstract

Introduction: Various factors disrupt the thermal energy balance and stability on urban surfaces, often due to
unintended changes in climatic parameters and the systemic imbalance of energy systems in cities. These
disruptions can lead to serious environmental consequences. Simultaneously, the rapid physical expansion of cities
and their adverse environmental impacts have made urban morphological development a central concern. In many
global metropolises, addressing the ecological implications of such development has become a key priority in
efforts to achieve sustainable urban environmental development. The rising urban population, intensification of
construction activities, and increased anthropogenic heat emissions have contributed to a noticeable increase in
urban temperatures. This leads to the formation of a warm air canopy over city surfaces—commonly referred to as
the Urban Heat Island (UHI) phenomenon. Consequently, the energy consumption for cooling and heating
buildings rises significantly. Therefore, analyzing and interpreting the thermal energy balance and sustainability of
urban surfaces at the metropolitan scale is essential. Moreover, identifying the most influential environmental
factors and changes in relevant indicators is crucial for informed policymaking and the effective implementation of
urban development strategies and operational plans.

Methodology: The present study is applied in terms of its objective and descriptive-analytical in terms of
methodology. In the theoretical framework, the influencing factors on the thermal energy balance of urban surfaces
were identified through a library-based approach and a review of relevant literature. Accordingly, to analyze the
spatial estimation of the impact level of environmental factor indicators on the thermal energy balance of surfaces,
and to assess the spatial correlation with this phenomenon resulting from urbanization and urban development
changes, the metropolis of Tehran in the year 2021-2022 was selected as the case study. A cloud-free and clear
satellite image of Tehran was obtained by the Landsat 8 satellite using Envi software. The spatial variation patterns
of surface thermal energy across the city were assessed using various remote sensing algorithms. Subsequently, the
spatial correlation between environmental factor indicator layers and the surface thermal energy layer in the 22
municipal districts of Tehran was estimated using the Band Collection Statistical algorithm

Results: Among all the major environmental factor indicators, four indicators (number of urban parks, NDVI,
NDMI, and NDWI) were selected based on their correlation coefficients exceeding 25%. The spatial estimation of
environmental factor indicators in the thermal energy balance of Tehran metropolis shows that all four mentioned
indicators have a direct association with the environmental dimension. In terms of absolute values, NDWI
exhibited the highest correlation coefficient, whereas the number of parks and green spaces showed the lowest.
These levels of correlation reflect the increasing role of anthropogenic activities and their impacts on
environmental factor indicators. As a result, any change in these patterns will alter the surface heat levels, and
consequently, the intensity of the heat island and ultimately the thermal energy balance on the surface. As the
research results show, there is a decreasing moderating effect of urban greenery on the surface temperature of the
city.

Conclusion: Since urbanization and urban development are the main factors behind changes in the thermal energy
distribution of Tehran's metropolitan surfaces, the implementation of targeted policies in these areas can lead to
measurable shifts in environmental factor indicators. Ultimately, such shifts are likely to impact mobility,
behavioral, and residential patterns, thereby affecting the degree of thermal energy sustainability across various
districts of the Tehran metropolis. All the proposed strategies have been formulated to mitigate ambient and
surface temperatures and cool the urban environment.

Keywords: Surface thermal energy sustainability, environmental factor indices, BCS algorithm, Tehran
metropolis.
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