MS d: https://doi.org/10.34785/J011.2022.023

Motaleate Shahri, 2023, 12 (48),99-112 http://Urbstudies.uok.ac.ir

The Effect of Climatic Conditions on Spatio-Temporal
Changes and biophysical Characteristics of cities Using
Satellite Images

Bahare sadat mousavi - Department of Geographical Information System and Remote Sensing, Faculty of
Geography, University of Tehran, Teharn, Iran.

Ata Abdollahi kakroodi' - Department of Geographical Information System and Remote Sensing, Faculty of
Geography, University of Tehran, Teharn, Iran.

Samane Arvandi - Ministry of Agriculture-Jahad, Deputy of water and soil, Karaj, Iran.

Received: 18 September 2022  Accepted: 6 January 2023

Highlights

—  Using the quantitative method of oppression analysis of tall buildings, one can judge the location of an urban tall
building.

— A quantitative study of the psychological effects of tall buildings can be a complementary method to laboratory

studies in this field.

—  Using the EFA method, the underlying characteristics of perceptual-psychological variables were grouped in terms
of quality as pleasant, depressing, green, or remarkable.

Extended abstract

Introduction

Globally, the physical growth of cities is recognized as a major threat to natural and ecological resources, with a variety
of effects including land use change, increased pollution, increased earth surface temperatures, and climate change in
both urban and non-urban areas. Planning to minimize the negative environmental effects of urban growth can be aided
by quantifying and monitoring the changes caused by urban development in the Tasseled cap of the surface. Urban
management and planning can also be derived from the quantitative and qualitative effects of climatic conditions on
the type and amount of changes in the Tasseled cap of the surface due to physical expansion of the cities. Furthermore,
weather conditions are the primary and effective factor on the type and amount of changes in the Tasseled cap properties
of the surface. Considering field measurement is a time-consuming and expensive technique, remote sensing technology
will be helpful and effective to overcome this challenge because of its large and continuous coverage, immediate access,
and availability of data at various local, regional, and global scales.

Theoretical Framework:

Urbanization leads to an increase in land surface temperature (LST). In general, at the patch scale, the more compact
the urban growth, the more easily the surface warmed. In most temperature zones, it was found that edge expansion and
infilling had significant and favorable correlations with LST. Positive correlations were found in the warm temperature
and plateau climatic zones, while negative correlations were seen in the subtropical and intermediate temperature zones,
indicating that the influence of outliers on LST had opposite effects in these regions. The findings also demonstrated
that LST was significantly influenced in diverse ways by patch area, industrial firm density, population density, and road
density. This study further verified the existence of a scale effect; moreover, the results of patch-scale research based
on the microscopic perspective were deemed to be more accurate. Overall, understanding the quantitative relationships
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between UGP and LST is helpful for assessing the complexity of urban climates and for providing a scientific basis for
planners and urban managers to optimize urban layouts, (Rao et al., 2021: 105314).

Methodology:

The physical development of cities and their impact on the surface’s Tasseled cap have been the subject of numerous
studies. This research was conducted with the aim of investigating the effect of different climatic conditions on the
changes in Tasseled cap by using remote sensing. The cities of Kashan, Bandar Anzali, and Sirjan were chosen as the
study regions for this research because of their diversity in geographical features, climatic features, and land cover. So,
between 1991 and 2021, the effects of various climatic conditions and changes in thermal temperature on these cities
were examined. For this purpose, satellite images of Landsat 5 TM sensor and Landsat 8 OLI sensor used.

Conclusion:

This study investigated the effect of climatic conditions on the spatial and temporal changes in Tasseled cap, including
LST, in three cities in Iran: Kashan, Sirjan, and Bandar Anzali. The results showed that urban expansion has led to an
increase in LST in all three cities. However, the increase in LST was more pronounced in Kashan, which has a hot and dry
climate, than in Sirjan and Bandar Anzali, which have more humid climates. This is because the reduction of vegetation
cover in urban areas reduces evaporation and transpiration, which leads to an increase in surface temperature.

The study also found that the changes in other Tasseled cap indices, such as brightness and wetness, were also affected by
climatic conditions. In the humid cities of Bandar Anzali and Sirjan, the increase in LST was accompanied by an increase
in brightness and wetness. This is because the presence of vegetation helps to reflect sunlight and retain moisture, which
helps to cool the surface. In contrast, in the hot and dry city of Kashan, the increase in LST was accompanied by a
decrease in brightness and wetness.

The findings of this study suggest that the planning and management of urban areas should take into account the
local climatic conditions. In hot and dry climates, it is important to preserve vegetation cover to help reduce surface
temperatures. In humid climates, it is important to design urban spaces in a way that maximizes the benefits of vegetation,
such as shading and moisture retention.

The study also suggests that future studies should consider the effects of climatic conditions on the changes in Tasseled
cap in different cities. This will help to improve our understanding of the relationship between urban development and
climate change.

Key words: Urban development, spatio-temporal variations, land surface temperature, and Tasseled cap properties

Citation: Sadat Mousavi, B., kakroodi, A., Arvandi, S. (2023). The Effect of Climatic Conditions on Spatio-
Temporal Changes and biophysical Characteristics of cities Using Satellite Images (Case Study: Kashan, Shirgah,
Bandar Anzali cities, Iran), Motaleate Shahri, 12(48), 99-112. https://doi.org/10.34785/J011.2022.023.112.

Copyrights:
Copyright for this article is retained by the author(s), with publication rights
granted to Motaleate Shahri. This is an open-access article distributed under the @

terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/ by/4.0), which permits unrestricted use, distribution, and repro-

duction in any medium, provided the original work is properly cited.




VY3l / WY=44 ((FA) VY s s slalllas gale 4585

e —

g5 Ao
d | https://doi.org/10.34785/1011.2022.023 =

L Syt (Sopdoms S S99 (Sloy— (50 Oilpuandls o ol Jasl s 156
Sloylanlo polias 3l soliswl

Ql).r| ‘QW ‘QW oKizsls (Ldl)p Basiasls ‘)5°j‘ e § L;‘L.ﬁbp Sl S ogjfxd‘).‘fo ngM‘o - Sgweo Ololw °)LQ-!
bl e o e ol oKl bl 5uSils g0 3| stmins 5 sl oMbl tnpas 05,5 o) Ltils (639,518 spellous ailsliac
Ol «palaS sl oylig S g Sl ciglas i cwiige g psle (555 - Guigyl diloww

Vo) (60 V&1 yonds f)ls VFo) omypeds YV :dlyyo o)

oS>

k50952 35505 () el (5o Aoz 1) el (Sopabges o155 50 (e 9 HSm Sy 2 (S50 (Seped SyinS
(5l s o Anllne 390 A5 il s o8 (55 -l 08l 5L Jr b s sl 1
bme & azgi b (g0 9y a5 3l Gl bajeed )3 Loy 300 oo (L |y (e gl slos (il i) ¢ 2l
Pl 53 (Sloy 5 (S Dl ulolinln 050 (S9p (Solise slagsl sl ddlase jo (ol Lot 5 (DLl ae
S92 () g 9 (e o8l Ll sl oAU @9l (o 392 oglie sy Sl slaeed Gl yo gl (Sopdon
Sz g5 sloa b gblio b (o5t s Jiiljon) Csloye slaa b 5llie )8 (Ghmpms (5:50leo « ol Lol 4 a2 551
S g oS azmi j3 g axdh fals e B0 g 3 Olae mhaw (oS g (el ogr gline (LSD)
il g 45 azls (o2l wig, s la L (b aallle Sy e 8 (K e e i3l e
9 Frban (s wsbye slaje yo oo plas (Saaas)s aslasl Jols ol aal (et iy ony o &
Casley g ol L ol ol ol azls 2l o 6. oyl 5 20 o Fantys oln ol
I IS bty ol €515 31 Sy (g (6l it 3 o5 syt 3 iy sl Sl o5
o813l sy o L5 4 (g sl 28l ol g LA (sl p0 o) rlas (slos 5 sl Sritinyd ¢ Kigjees
b s (2L g can el Togh, og ¥l g byo a4 (Soop . el oas Jiilan o e oass 4 e byo g oo
zols Yo B1A9Y JLo 3l g ouds gl (glos Joauwd a pomis doects jo g sl anslas (6, Seie oS b sla Jle
Cogh ol 4 e wilgs so (LS gy (ol asecs oo oo plas ]y les iolidlass G LS LST 4y bgyye
g b (Slos S a0 9 o

98| o (S e dnwgi ¢ Sloj g (S il imban Sopden Sleogas e prdaw slod 1 Suls 0l

K 9 OSS
@ e 9 039 S0 T (e v (slod aAlor )l (Sopdsn (ole> )0 Sley 5 (S0 Sl 2 et (Sopd 35S -
sl ot el glos Lt

(L) Sazg 05 slsa b sblob (0502 5 (il jan) wsbye slsa b sblie ;5 (G (eSkn o8l Lalyb 4 a2l -
<Ogs k_JjLﬂ.uQ

a.a.kakroodi@ut.ac.ir :allie Jgtuws odings )
2 wetness
3 Land Surface Tempreture (LST)



Ol 9 Sgmge Slolu

o sles 5 6QL»A.~AJ.ULJ§JL’LN Oezen 0l lasly oles
5 hawgie Gled g (Grumnn)S o 3blis ;o hin (Stued ¢y
Rao,etal.,) 53 WM g 0,5 lg2 g ol bl yo cuie L CINON S
Sl o (Sepbem Lo Siey ©ylas el 021
Sl oy o glwJow sl cazsansle g casasle
acgozma )1 (ol plowl sl o Sl oz 3509) So (el
59 edscus slaosls g Landsat pglai wile sodwie slaools
Sl 612 1AB-Yo IV Sloj 0y90 (sl (dme owlitlyn oKiwsl
Sl 03z 5 JBIT ST o)1 5] cyaey s (sl o ool
St $LoyS oy s @Sl 3l soliul U g0 olas
28 b Ao gl (Sopden Sla Sy Crizmes 5 (el
52 gl 8l Cupo cDlupe JBlas das Jue elaly ccolys
s oaddaslo g oadarsbo (o) o (Siedsn byl sl S
OSile aS ol L ol ol denslins (500 sl )l oy
YA saisabu ey zas (slod jloabasslus sy pdans (sloo
ol oz caxlllas 850 adlaie ;o ol piog ol Kol axyo
Bloul LA o i VAAD=YOIY 5o Loy bl (608 glaws
gl Cogby 5 Sy (2lidy) Sl i m sl L
5, \Wge, V&0, ¥F (oS oausddlu g osdanslu sla yus)
g oddailu ey olidg, jo walas aS ol HLaSLSA Jaws gols
2 Syt 76 Coshy g eyl 90 4 s saisasle
Ol ) 9 et G I St pshe (Sl
e goadsosalivn b gobaw (> oy e Ola e
Slr g oref g ehe S & (Ajeel dsgerme Sl LSA (e
bl S asdllas ol ol cogs 0,0A 50, VO il degoze
S oz 2 e Semdem Sleoga> 3 Sglas sl
(sl Je sl esllle 3 o ] Jae 25 s et gl
-(Karimi Firozjaeia, etal., 2020) 3¢ (54 obaws (5> 0505
adbaie )3 (e b Lod 2 ey GiBg S5 Sl 256
s oyl ol By i o Chattogram (CMA) (g ,4-5
&y Landsat-8 OLI ¢ Landsat-5 TM ,oglas 5| olid=e oyl
KKz ol woges oolazwl alu YA 6590 G 4o ey
Sl )3 ey g sloo 3wl (sl Tlizme 0oty 5" ILIS ST
GQL.? ua.?-lw.: Aisle ‘;J)..\B}ur.n‘)b A oA oolaswl d.]ayjn
9 " oo C)L@‘ UT ol JLAJJ ugLo.: ua.‘>L..u RIRW JLo).l usLo.-
LULC azws duw sdsd5Llis a5 ouss (gl gole oglts aLis
S mile -0 gl Ll Jolas syl sl sl 51 e

SUHII

Land Use Land Cover (LULC)
Single-Channel

Split-Window

NDVI

MNDWI

NDBI

~N O o1 B W N -

dodio. )
S g adlate 52 )0 0oldl e slo adlie 5l ey rlans sLes
O S R sy e g (2lerd (o slaaild sanS
Sz mhw jo s Soid (3,08 . (Guha, etal ., 2020) <ol
sledela b (S5slsSTy (b mlio ln S s S Ol &
5 ol Sl 5 (Sogll (b3l corna) oI5 it diile (goaie
Wang,) cowl oo a>lis 5d 5 9 G-t Gblin o Sloa
saslo b glusl oo S wlnss ol - (etal., 2018:526-534.
Sl polide )0 Cuny Larze 055 atile ailing>U 5 azwly>l
e ol 3 8 ool oo Sler 5 sl fone il
S0 @ sy sk gy oo 39 oe (S0 kS S35 4

Jelse il casline jsboas . (Karimi Firozjaeia, etal., 2020) 4uS o

ST g0 Ll Ji5 g Joo  ginio slaculad wile Sl
2 el (Sden (oleB 59 S 420 Sl SBras g (oS
-(Khamchiangta & Dhakal, 2021) aues oo (yiolidl o g 39, Jsbo
S a5l (AU (Suiden ele St (b g il
oy siie S 2l gl Lo 5 (Smyaelipy an ilgi o
-(Karimi Firozjaeia, etal., 2020) &S oS (g0 iy (daioe

Pl )0 Bl Olye 5 .58 50 ol Jale lsm g ol Ll
g5 o0 S (S8l g Coppihe (lplis - ol lans (Sopedgnn
Oy 58552 ol Ll (S 5 o8 Sl JalS S50 bl
S S S 4 (rhe (Supden Sleogas ol
S0 3929 s (Sopdom (ol (Fiogslez 005 g0 Lo
S5l cosb) 5 S« lidig) e gl slod 5l aisLe
234 gl 3 ayal b ool Gloj 5 (S0 Dl Sl g 4 s
& 9,159 sl Sl s gSolil el 2 ceslin lide
@'l.x#n &SS03lasl . (Karimi Firozjaeia, etal ., 2020) Cewl Sonyué
Gy3ld ol aia g 0 ol Hlows Flel SO (IS jeb 4
9 5158 (s ey § 0355 Py JolS 4 595 5l i
g sladlaie ( Joe calises sla oo jo Waosls (yogs puyiws jo

b 50 9 drhe sl Gl ol ade s Sl oo Sl

Gl o9yl ¥
(Soidm 0ol 2 st (o i il (0aze wlallas
Pl 5 Dol (qy s alosls JLE ey )50 | e
Jelydons aslu e g ot aslos 3blis (o (rlaw (Sodon
BB (Sopd S (anndS and dw 5o b ol a5 ols las
led (55ke caslllas 0)90 Jobo 3wl 03,5 w2 |y (45
=8l 3y (9bre g S g (SN W9y (2lig) 9 e
oot 4L 3ol yrej gl (Lod (yuSilen « ol s ogdle sl
Karimi Firozjaeia, etal.,) 8 g3 ouus axslus yué 3bolio 3l sin ¥,4°C
Sl plad  Kardsd gew Sy Joo Sl oolanwl L2020
O pghaie 4 a2 )0 3 VYA 59y 2 (275 Dl plox]
YN L3 (s ek (Lo 5 (50 2 (555 e gy e
bl ;51,5 (uej gl Slos b (5)l0 gine 9 oo Snan

Y= ((FA) VY P 5y olalllas | oo



Ol 9 Sgmge Slolu

) (588 (g ey (sl aS 0lo Lis b . 09 s 05192 LOLT

A3y25 (5 ditlaie )0 (gausyo £A,7 oli8l b anadS Jlw Yo yo
yoad a8 YooV BVAAY Lol (508 oy (668l ol 08 S
ey & YA L Yool JLus 5l a5 o 55 el (5550 (3blie
g YoVAL Yoo Ll ol s 3olis coomms ds ) i
abl) SO el axdly palS Gles Sgp bl o o 4 2LS
P s 9 9l 9529 LST 5 (50 (5eS o (2le
-(Ullah, etal.,2020:583) s uals o> B LST w3l wlgs oo
5 LS Sisn ooy s (5les Al (g b o S0 5
(s S dilaie ol slasls 0 Al (e cogh,
&l slaodls wyp b Jloa! sSlas g) 40 gonail wds
doloms YA 5 Yool 1AAY (sl JLs Lo OLI §TM ,5Lss oo
ol el g ey e sles LU cols plis mols o
O (et Sl (Sor 23U LS Adgy od Loy
9 e Soghy esi oy (JLolis (adla g (e hans (sLed
Lol g (Suislyyen (JluSas oaiyglassy Jelse 3l 5 0 hie
slaoliob (259919n sles (Aul3l Susb pals sl (a6 o8l
Jedoa by el asdl als plals a5 ggloly ole 9 )5
gl gloo (205 ) (AL idigy rnlin (2L (g Ol
-(Hashemi, etal, 2022) &)las (5,56 axllas 3)90 dilaio (yos
Job 53 5555 e 53 e haw (slos Sloy g (S (S9%enls
=S 005 gl y955505% oo 3l g gy P ST aa
ol gl ot ooliasl (6,0 prbans (sloo iS85 Lol Lelge
9 S5 Bblie )d a5 95555 50 Sy )0 i (Sl Lanee Sl
BY Sl eed (B 09— (8 Sl sl el Spoie Conazy
2550 Jelae Oloe yo - 3)l0 Lod (iobl (608 dnngi L olpo Yoo
Sogb) g 00t Jlop (LS (g (a2l (et o Sles
S (Sanad (55 (il Lo b ot 4 (glalsSie S
@ Sl polic goas Jlo Bslolol jazlo oS Jb> 0 ca5)ls
Nlg o0 G (Dl e B AlS e (Siwsn o
ool (rizmon il 00l e g e Jalge Jolus ) S5l b
bime Sl g G JalSS slagSUl g5l Jeloxs sl |y (s
(Shely e lbrosancs lole 4z slocssions o s
39 -(Zhao, etal, 2022) asals &Sl lagls g s (g0 drmgs (L)
rdsb b ey ghan sles Slasabie olulyy (indos
< 5505 a5 59) (Slod gl 2 cawgie £o29 b (gl g
Loy (5,0 a1 50 (e el (slos a8 sl ol gls
Slie; 539,57 4 0)93 ez 5l0y99 s )3 (e (Sl e )
SUHD (125550« Slej sl Sizg sl -39 e 35 e (sLod 31 1205
Ol 35y ¢ Oliansls s Ol JLdo 4 el oalo 25 Olitanns ot o
b 9 22 59y 2, SUHD (olad (sla Shg e - bonnss 595 9
o (2lod DU (koo ool osgeds (600 S adlare
GogS (ol adg> 95 4 (0 e 3blie g 0 S]e
SUHD &0 oo glis |y g8 BB olad 5e%enl a5 wsas
Sl 4o 90 b sl le a0 2o 5l oras gboye slajgets
3 S sl ygn sles oS Il o 09y puieie calises oy )lez 5o

Yol | Y= (FA) Y OVF-Y ¢ spp olalllas

o2y § o) el (sLoo b Lol ably (ol (sl NS ebas
e dnags ) pdn b pile (ol g ot gl et (2loS
UHE 1 2l sl il Jorly o ] s (ool e
atlo clis) (60 e a5 0o 5 Lid does a0 ool
askS 00 g5 BB 25 LOMA 5 (595 bl e g ks
3l et ailaie LST koo - conl aoldl Jl> 5o Jlu 5o aope
a2)3 YO AY YoIA Jlo b g oKl az)s YoV 3% Lo
50 (Sessbsn Sl s o ally el a5 il S 5L
5 el oo Jop Lol jasls as ols Las LST g aslllae
A Jloxs g s ol ode 535 o SBLST 1 ot pobo 3L
OLas LST agauzs Hlas 511 sy s 50 (g)lol (sleaslg oluss UHI
b OgeS) gy 3l eolaiwl b (lidss - (Sanjoy, etal., 2020) ols
e g aintion (slo slod 5 350 Slapiie (o alaly S
bl ol el 05 (wpp ) (s slaollnl o 4l
dog )0 pusle oz mglas sl ol e zrlans (slod (oS
Slgp slod oy s GLAS YO b Yool loj 0y90,0 (el 550
959 gl slod b ¢ sy sloolSisl ;o allis) dieS g ity
3979 &)l sre (Kot ¢ oo odiziw | Jol>NDVI g s
rgba 5l ol ey gl (slod oo b Olgs o0 9y 2l oyl
cailialo g ailigy wlisie )0 Yb cBo bl lga (sles  poolo saiziw
Tavoosi, etal,) &) cyeasd (0SS (slaiags )0 eslazwl (4ly
L i gl 6Los olio Bl 95 (6,500 s 2023
GeSIL llas el plus! oo Llubscsy, olilb
33 i 8 5kac 5 IS ot sl |y e ol slotnye
OIS (S Bblis 12535 (bl g aslllae (e oeldl lalllas
5 Slerzlo plxsl dusin 4 bgspe dib odin 4 fgazeyd
ldbl slaailels 5 50 (b sbaylel bawgs (LBl rtg
Se ok yo A s slolgals pglas | 650 b g (2ldlsr
Sl wan g aSels plas gl an ganai b Jlo
slolsle rzmen g Slexblo )lisle 86 lodsye 4 by
A5 sleo 1 Siloo b gy (0,508 g 0090 cimio g dilocaiyo
00,28 dusyonils glaylis Lo b clids 4 bogspe Gl (540 ok
5 AsbelssS slafesle prman ol aaiSly Lipmslis
7 U553 o Jsb 131y e 55l oy 00528 sl
Slod 1o (5 Ly ynd I3l axdllas . (Ameri, etal, 2020) wlazisls
S S5l oolarwl b cyaz Ol s (BLS gy 9 (e el
ol plol” i A sy 35 i LS
Ol e aiate i 5° ol S s 5 1 allns
Sloylgale ymglas sl oslacwl L (Yo)A-VAAY) 4nndS ds dus yo (e
3290 Sl panis 5l oo eolatl polas . al jSyexe Landsat

Slbos 0y Toal s ETM axdyinn (9050 jlopaids (TM)

Urban heat island (UHI)

Normalized Difference Built-up Index (NDBI)
remote sensing (RS)

geographic information system (GIS)

LULC

g b~ W N



Ol 9 Sgmge Slolu

=% Samd 9 955 9 (Senno NDBL (Srad oy cdidgy Suse
5 2hl Sl S5 (s e - 2128l (ke (S Lo
i3 g tnio sl ol ol aS sls HLES LST L of L)
S5 b (GgSme Bblio izman W LST (29 JB i
oSy wa mhuw sles alS el Vb g lawgie  SlessLo
JLLST sazblhannss 3bling ool y2aS ST oSTpze slagl
asols pals (ool o Sisdas (G- T S Gl
ologlas lp oz 5o Kzl joi - (Azhdari, etal ., 2018:853)
0195 230 (e el (Slod i (ized 5 (e S Wy
Landsat _glejauz slojlsale polas . ay0,5 Clsusl S¥sb Sl
AR08 slo Jlo y8 o b oyl 5o sowleawsas TM/ETM
Tl lod 9 ey e Sl (S3lusdites (g Yool 19485
RS I8 9 Ol J3pomile Gog) 5l oolazwl b (LST) (s
39 s &y Szl yoeds a5 ols L gols o eolaal 5>
Jeod s @ i LST oyl cdly (S asdllas o590 Jobo
Jeos b s yeen oS ool las astllas ol .09y LULC o5
Sl 9 sty 55 Sl shio Sl b i reey (2LS it
59 Slpeis . (Wang, etal., 2018:526) sl Lasye Joee oo g
on YN B Veeo 090 (b o 02 sl UHI S LST (sloosoay
LULC @lyess ey ;0 LLST Sloy lyuss g 56 mujei g b
AnBdS AR 50 jan b oS ol Hlad gl aue F o g dgpees

2O LST &ilyusS o sadeivn il 45 0093 423 B oy sl
o SKile a0 1,41 Lawgin jg-b 4y ol S5 glos ]
Sl dz s F U Y 40 wuaz ladess ol adlh il
oy AL it )3 i LLST s 33,5 ad |, LST il
z=bo o)ls cote adasly oo 4L ddlaie Cawg b g )l wsSae
Oy S0 3lolie ;5 g 00 52 0o UHIT a5 ol )Lt
g Sl (6,500 (34825 50 . (Jalan & Sharma, 2014) cewl azsl
LYoV B VAL ke osb b STl es Jlo o5 0590 slolsals
zhel 09 Fslecanad (TM) sboosizmiw slaosls 5l osliwu]
g slod g Jloy (olS gy Jolis sl pasls e 0t
L 53551 s Bl e ST s o
3 ol gl elaly o agwslbxe® g (Sl adey (uils)ly
Sl (S5 D> 023z Gl sl uslat 1oy
b (g b sy el (slod Syt o BLI) g (oo
oo wias ooy ololid Shl e (Sl 2l 9 (e
Cpdy (FoSms Lo (5,05 45,5 (i olos sloasds
23 G941 S arsl )3 (gaio slas )l g wilosges iy
0l oo gblie ol jo Les iolidl Eacl gyl gt SO ailate
VAO Lol aS sl las STl oles slagSl Sley oliite s
Y, ¥oga S 3o Jlos 9 3 (510 0et S ddaie jo YoV I
03958l 8l Kl axy s FAL FY oleo p)lpz aits colus 3 dsyo
Iy pled o cpins oasols adlais jo )l (sbaeSl g ol
b g gordd 8L gy a5 (51000 A g 90 dilaie jo . el ails
g2 Sl 5l g patie Gefime lagp)lS sl was ST

5 Urban Thermal Field Variance Index (UTFVI)

(5 Hebds ol aujes o Kl azys F U ol Kl asys =Y
s 3 Lal 5398 59 59 sboye sl g ol shls (sl SUHD
OB 3 -8l 2l i Cep b g o i
SUHD (559 4x8l dawgs 3 a5 iblie a5 ols les gobs
i 5o olidze . (Zhao, etal., 2020: 8965) auxals (g 5cans
9 00) b (S Lo 2 (12350 530 oS el (s 40 (55500
599 oly 3 o gl Laszsloyy 4y, Yobe bl lase
(Yoo¥ sl yo Landsat 7 (ETM+) asd e 5230 Syl pands
slaosls b olyas Yo\ Jyol ;o Landsat 8 OLI g YeoA gl
sleoslo b o lel .o 00lawl LST aslllas (glp cwlisslgn
50 2L Grsgy Luhdl o sloul oyl 0950 (cwlislse
SO LST La)ls ),..,L LST ,5 45 o odliwe Environs g Potiskum
Sle e sl 3515 )5S Juds 4 sees gblee
Sl plas ) sl Gl s gble po Les (RS o)l
Ot 901l a0 Yol Yo ILST (guisail (bo udS oyl ol
B Yool Jlo 5l 1) rdgy cod mrlans ralS o Xl a s Fo 5
Yold g Yooh Jlo ;o <oy 4 50 LST olde cassly olas Yeld
~ S50 sl g3l aslllas . (Ahmed Hassan, etal ., 2012) o oaalie
Loy 0535 56 (2 U s 05k sl e oS S
a3 RE-KVS g.,&).».\a LY Tﬂ\\"5 Yooo 6‘L®JL~¢ O 6‘4.4&:.;@
(s Sy Sladlo 5 (Sed Ay ilisie Sy slagys
o5 ams s slapially 052 lailie Sl slasdl Jsbo 5 Ll
3l aegozme iy Jols wsd S L8 bl 9)9e aslllas (0l o
s sloo 55l oy le a5 590 5l Glomiw wdge (Suey Y gaze
A sl (gyg050 T8y g B oS iy Ao ¢ (e
eSS 5l ool b . aiogs” JuwsSl ()95 3ok 5" (sio) oammansS]|
obis gl (awme slodaly (gupp lr Sy s gy Sl
Ol i 4 05k 95U g sU o e anmle bl ol
g Sglize Sloj g Sl Sla Sy b Lol cilod S a2 ] (02
b 39w edgs 5l 8L et Lol drwgs baes
3 &3losi 5 G5ll Judo 4 Baee (5555 )0 (g0 Gy o]
3l e sipgs 5o (Wang, etal., 2018: 765) o4u axlllas 0)30 Jobo
caskad 1515) (Seledrge slapine g ke 5 b o asls
(lad 4 py Cod 9 Sl Cons ool 1S5 ¢S (ST
LSTL (5 395890 (Smo (i Sl ) 50 55
Sl 3550 & i) 1wl g Jate (slayaiie .o oolitul
loyuito a5 ols las zols cocs 4w jles zels 7 b g ol
oal> (ST5 g LSI &S Jl> ;0 . GG)ls LST L (698 s (S

1 PTC
2 ET

3 NPP
4 AOD

W32 (FA) VY A F-Y e sy wlallins | Vo Y



Ol 9 Sgmge Slolu

w100 528 b O (Stasad (s 9 ) s slod i
a3l as)s Vo, 0 5l ying (600 ooy a5 old Hlas il o
&S J o o5 aalgs Jlaal Vofos Yo¥o sla Jlu jol) jois (5550
Oy S b g 28 aanls 12l ol blis g 5 (slacs;
a2 S8 o 13 s 5las b o bl 5 ) S
Slaasl o a8 ols Hlas 50 Ktaed Gga)S) (B3l amls -l
Zhang,) 3,15 3929 (5)l gre (Kot (sj gl slod 9 (05
ol coann ploul Wb aiiiiy owyp 4 4¢3 b (etal, 2023

s plesily 90 51 o jlosliwl b mlaw  Sopdgn Slogas

o9 Y

axdlao 590 ddikaio . ¥

sl blo o5 Gelaly 25 (ol o axlllas 350 3ble
0Ll e (bl (ol o QL) sy g 9 (sl i)y
bys 4 Soop Jdo o Jyhas cslawle S go5 als Lo
b s S L s S gy ol s oSt g
YoV 1LY Lo yo )l g ooled Olpii g glate souddl Lyl
A0 lo jogus) 3525 5113 (cmiy 2 )90 Lyt (2 2

Ol Bl el Glgial Gl yo HLalS b o 5810 ¢ o LislSyo-n
o1 el Sty ol 5 Sy SlinsS 059 WS i
Gblie 05 ) ol Bhbl gblie oy Jiglie slg s of Glojan
@ S SlwssS slor g (Brd g Jled 45w 50 spsS
02 5 OVTY (oldbiz Jobo 50 e ool o)l JL3 o (o 5
ol 00 @8lg by melans 5l glas)l e AAY L YY/04 Ll
DAYl (6)lae3 b Lol ol gl a0 OLAT o (o)
Syl Gletol Glawl Cumez ¥/Y S50 «umaz 545 YA 5
S YAY g ke cuie olals g JS g yol> 500050
el

cal oy &8ly WS el yo 5 35 sloye U=l po il o
VA (oo g 4B PV 9 420 YV Jsboyo ol (2Lliier wlass
s bl slalyo a5l ol £l ol oo 28lg aiBo £Y g a o
YV gl o B (sl jass b e (SO5L Oliee sal 20 YA
Jbe dob 5o (b e (opnian -l oo ()15 55 e s
Sldle (s ogb) Olie - ol 0 9 550008 Slaolo 4 Lgye
AVl oo (1:Klo 9 asyd YA LAY 90> )0 Lawgio job &
Ol 3Sp0 0l ey el Bzl azys VA/F il
Obyed a0 g3l a5 el plasle liw! Ho Jloss 055815
Ored e (ol 3,1 o) e @il e 4 Jlout 5l 055319
Ol o o o 5l 9 ()l Gl 40 By oo
P OY/AA Y2/ Sldlas o g Job b ol oyl oy b
ROWIPRWFY-1Y il slab,s b 3l 5y YYA glis)|

G s oolo. ¥, ¥

3 s sleools degass 4 ol jalaie 4 dalllas ol 5o
J.cLM: ‘olfﬁi} 9 (;)J‘)M ‘ULM:K aSL‘”fér*’ 6‘0)‘5.&.&)35[.43 9

\o¥ | Y= (FA) Y VP ¢ spps olalllas

oot 3blis ol 5Vl L slales oz sl aS ol 35 ol S
Olye 053l (LS itign 3529 Julo 40 i 9, Loz ablaie )3 . oo
sl 42805 B3 5yl slod oyl 5 0391 o5 Sy el e
035 9 Sl g Jlotv wyeS s o s slaarsl> s
oololrcslonss g)lg wygod (Gl iz S slaprale
Sgg e s g slaasls )0 (UTFVI) LasLs sl Jol> gl
Lol sl oS- o il loms (slod Cpmiog (5l olir oS

By ¥ adhaie oigar Les oo 9 (AL it b slaglse 5o
L lddons - (Halabian, etal, 2021:122) el 0395 o5 silyow Curing
e R PSP PNOVE SHOWERN S NEPURRTE SIS
b 4SS5 cailon 5 a Lo ()b cons Jlops (LS g
23 () b (Slos Dl s & e a9 aS) assie
NS e gyl Ll cygagl 51 oolizasl L (YaYe b5 Yoot (cla JLu
as ol las mmls Lo oy ccanye aslo b olied ¢y o
gy ¢ Joad pled )3 (650 o515 e el (slos 2SLie
A 69laS ey 9 00t )5 Sl ez ey 9 a8 S 3l
dsa sles aS ols las Jole aseis ol . cunls  SousSis
2 MG I Jelse 00 Jlog 2L iy pasLa 5 jhund
GSeny (At gl Wdg () e sled (ol s
Jbep (2L v (e glen slos  piSemyy a0l plis
Slwles yulolys . (Zhang,etal ,2022:2) o)lo |y come (o yition odls
ailis owlbilgn sloollonl slaools ¢ ddm )0 ous plol
sl soosls | Jol> zoli b guos (Sl 4 axlllas 390
Sengiw ool (5 Soslasl slales duslie L0554y 590
oo drnslims el clalos b atlais 55l oylsmle 35 L lepo
b o9 95750 (o Sloren laosls (o 9 85 550 g
s 2l s blakl Jdsa peas o slales a5 oglis
axsls glasys YY) sl oass (gpSeslail slales b )l
gl ¢ ey it (6,05 s alasly o)y - (Hajiloo, etal ,2014)
B YooY 0995 (Sloy 5 Sl Dl SlaSyome 9 (e gl sLod
FB s oy90 (il b ey plas (slos a5 ols las YeYe
53 JXz slizloig & (BLS Gidigy s 9 03,5 kS s
ot S i (olol alasl sl asdly 2alS ey 0y olas
Ol o oanline (e el sles g gLl e Steisy (5008
S0 i jlews (e s Sles g W] (e bty >
NS ity Shas (rizmen 5 layiiie o alall) 08 Gl
a8 liad a3 51l ansls ylg ol Jsb ,0 IS Jo
a5k & ey g Slod 5 E] ey b )5 o 4l
B Y5 @ ke Loy (e G (505 092 glize 4rss b5
ol sl dbe 53 e ) (o) gelans (Sl Sliss S 5 asys ¥
e s 51 2 el il g sy (62015 Lind 355 00
aaly.asbagie s azgianslo oS iblie olulis )0 Wil o
53 Ol b absie ey 65 Sl G oas enaline
Sl (65 dnngi sl liabol sl (60 ity sl sl
emas 4SSl eolatwl b ddsw ,o . (Elijah, etal, 2022) $lowS
SOt & S il dine wipel g Joke SLlogil- e9rae


https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%AC%D9%86%D9%88%D8%A8
https://fa.wikipedia.org/wiki/%D8%B4%D8%B1%D9%82

Ol 9 Sgmge Slolu

35°0'0"N
L
|
I

WOI’IIN
[‘

B o525 4|
L

B e

Bl s T

| Er

L i

25°0'0°N
s

axdlan 3)90 oy (LBl CaumBgo Noyloid 2o

(Sl 5L, 42815 Sy 2y o e Jalye st a5 29
5 00 oolazwl B )l slaasl ¢ v sles ololis
5 5105 Sl o s el shice 55 oSl sloadly
Wb 5o Cawadd o)lsale TM ouiziws (slaosls Logud oo 48,515 4y
OLI /odizsw glodls g A 3L ;0 ETM" sduzuiw slaosls o#

3y 50,8 ooliswl 590 Wash ,0TIRS

OLIszriw A Cowddd g TM ouizuiw O Cawdd (sloylgale yuglas
Yoazeie YL swlis ey oyl Cules g 31 e YoY 12133 6590 5
(https:/ /landsat.usgs.gov /landsat-data -access) i a5 g Sglilo

Ooylas Jgar)
S alge 5 ey it ol & a5 L gl ol oy
slopl (Aog 9 o wlolaxd] Jro peal D3gzaly Olias 2
ol gpglas wi (2isSy CEF Oypo S92 il ol

Yo¥1 91441 slo Jlw ;o USGS ol 31 ool cawd s camsinid yagluai coleSbl :Voyloss Jgi

No Date Satellite Sensor
1 Aug 1991 Landsat 5 ™
2 Aug 1991 Landsat 5 ™
3 Aug 1991 Landsat 5 ™
4 Aug 2021 Landsat 8 OLI
5 Aug 2021 Landsat 8 OLI
6 Aug 2021 Landsat 8 OLI

655 Sl sl (BShes g deinyg> 58 K o s
2T sel ) 8le 5 5l eolamnl b ol cplle aigs so azd)F las yo
Bt 5 b (olals lajed & by pgal i 5l S5
Bl o 3 eiliol) & s o) 5099 (sla Jl 5
(59980 Jo 35 Voslous Hlo g Jlosl laail colod ;o (5 dunas]

Ao o olas ) §adss

3 Tasseled Cap

Wools byloy . ¥, Y

3 G 99 5l o sooylgale )l 5l Jol slaosls
Slorzeas dlo o ol 45 Wgd o0 presal (Ol 2l Sesl al>
Slalhs cal> o ol )0 050 g0 anlis (Bilon oo Glgre b
g oo 2ol gl ( Soyzagadly g (wain

il ol ¥ b yal s lysenl g sl 51 L3 ol s
92 Azl jshase ol sl 098 pll slojlgale pglas )0 col>

1 (USGS)
2 ENVI

AY=94 (FA) WY OFY s pa lalllas | \o ¥


https://landsat.usgs.gov/landsat-data-access

Ol 9 Sgmge Slolu

8 5 1008 ST § (oo T 0 Oy 53 (el Lt 5l
o slaale wolai 3 oaliwt b
(3t s 6ol e LS (5l yg (59 390 dafllian)

A 4
Landsat 588
199182021 > Deta sat Su— DEM
1
oty b sty L ' i
M i Tassed cap dwlso
S yhundil gurni ] ;
\4 i =

NDVI osls dusloxo ! il 19

L A Brightness
)
: Bl )1 (098 Joko Tldiul *

P e 5 3 awalono R
apah i Greenness
(J-ﬁﬂm 1 1

v ! ¥
. . i gk
Nt! "'r'h‘:)‘ Gm “h E Wetness
P ' :
v ! ;
1 1
LST A‘milm ; E
‘ ]
Hsmemmansd y IOl !
(s

1

i

\ 4

o Slaad 35 4 (onlB sl p31 (w0
5 ol ey S

GRS (0gheio Joo Y0y Lovitylo god

3l sl Jalge s elas (slod dlons (sl RTE 57 ogSias
55255, ol S gl i 5l i e
Wiy g0 4y a5 50 o 5 (G iadin (Bl 5 (555) ey
AU ST ) 5l (o) e slod dlons (sl B (il 5o
ly oy e (sloo duwslone ol ¥ g Yoylows yuglas oy ool
Sloo pmyiian cols (lzd ¥ ¥ oylaus juglai gl ases o Lis
F7 lade 4 YoV 9190 sl Jlu jo i as il yai jo ey s
Yoylots Jguo 5l ol zolts fizman ol ol sl a0 YA
o 09 Y270V plu LST 5l fols 850 183 L o ol oyl
ol gy el (Slod 2l Sl les a5 ol YO/ Y lade 4y Yo
VAN Jl 33 s & (o) e (s Los (i OLOE o0
eS5le 123 L jo - el 0 Kl a0 07 5 FY jlaie 4 YoV g
aS el $£/90 Jlade a5 YoVY Jlo jo g Fo/ VA plyy LST 3l Lol
Oy e eizres ol () gl sles (A3l SibLes
e 4 YoV 9120 sl Jluo yo i o o8 5o sy el (gloo
SIBLSTl ol (1:85Le 142) Jlo yo - el o Kl a0 YV 5 Y
oo ol S3bles a8 cend YV/AY lado a5 YoV JLus,5 913/ TF
Oy e anllan 390 (SLajeds (5 )3 oS (o - ol (s el
B g Ll slaypis yo . ol (F7/%0) LislS yoo ;o LST 1 lio

ROWIPTRA R L IRCISONOS P EWIP I PR £ A 1AL CA P W

2 Plank Function

ol | Y= ((FA) WY AP s olalllas

PR
st Pl 2 Lt (S5 i b 550 Slallae
556 (pp Sas b asdlhae ol aslosls )3 (cy 9)50 |, rlans
3loolanwl b cpey o (slos @l o calises sodBl Lnl
GO 9 IS e 3l o pglaie (s - planil 90 5l i
sleslarnl U7 (Sorden Sluosas § (e g sles Laosls

el cewsds 53l ile s

LST dualxa . )
)| osls Cb.?u.w‘ (5‘)" ‘s)y QSLQ‘L*-J)S ‘)_:5[,4.: uq)‘é)q L)"“”")‘ o
dowloo jlaads 050 oo plxil ey dan Slod dlons dlos
5> sl sl oS ieslaulla g )Xl pgas jloslacwl LLST
C.‘a...u los drule sl ‘A}Y Jolee cccnl (590 Lgm..’a.\o
el gzl Jolts wigs Jlasl (aslys 2 50 Db o5 (o)
Wb Sowas s gles acwle (Sl w0l uiboly aulxe
ORPEES 9 Gt - () i (Slod e 9 (51>
L s s (5lod Apmlina (sl ol JIo 13 oy
oSl 5l ) le Wads o ooliwl slolsale pglas 51 oolizu!
SO gl oy S iy ol e 0 oSl S ST

1 Mono Window




e

0 oS gl \ A
w High : 56.1012 : L 5 w High : 38.8665

. Low :22.2817

3754000 3756000 3758000 3760000 3762000 3764000 3766000

0 075 15

RAY s O g bl |

-l |

)

w High : 47.7615 | ! b M Ny EHigh : 46.6678

Low: 27.9342 | Low : 21.0619

3754000 3756000 3758000 3

129 Jluw « LilS 4o «(LST) (o0 b (Lo dunrlono : Yoy louis yguas

MY-28 (FA) VY OV FY gy oolalllao | ‘09



Ol 9 Sgmge Slolu

Y+¥19199) sl Jlw j0 Cawadd jugliai jl ooy Sl (S yiolyb ol a1 Yoy louis Jguo

oL ol Sl e oLl e Byt
A Jle Yoy Jlw 2y Jle Yoy Jlw a4 Jle Yov) Jlo
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
LST Y&,0V Y, 00 Yo,vf \pidd ¥o, YA Y,0f £5,20A Y,0v \q,7f Y,foA| YV,AY Y0\
NDVI o,0Y o,Yo o, YY o, Y o, \Y 0,08 AL AR 0,89 o/\oY’ AL A
Brightness o \Y o V¥ oYY o,V o, OF oY o, $0 o/ \e) o, ¥V o Y o, ¥ Y
Greenness o, \Y AN AN o,\\ 0,0V o,0f o0V 0,0 o, YY % AN 0,00
Wetness 0,0V o,0Y o \A AN o,0A o,0f 0,00 0,0V 0,0V o,0f o, \Y 0,08
Yo¥19 1381 s JLw 30 « Cewadd yagliai 3l oo zlysuiw! (s piolyb olpuni : Vo ylois Jguo>
sl ol s s e ol s
a3y Jlo Yor) Jlo M Jle AR AN™ 1 Jle Yov) Jlos
Max Min Max Min Max Min Max Min Max Min Max Min
LST \ididse Y\, o8 YA, A$ YY,YA fV,v¢ YY,AY YA YV, fY ¥4,04 A A Yv,va YY,A4
NDVI 0,F0 -0, Y'Y 0,AY -\ 0,85 —o,0Y o,AA -o,¥o o, A o,\o o, AF -0, Y'Y
Brightness \,0) o,00Y \YY o 00) \,2¥ ° YAY ° Y,YY 0,0) \,of 0,0)
Greenness o, 0N —o 00\ AR o,0) 0,0 —o,0f o, ff -, Y# o, YV —o,0A 0,00 —o,0Y
Wetness 0,00 -o,Y4 0,0V —0,4A 0,\% —o,0Y o, \§ -0, % AN —o, Y 0,0V —o,AY

9 o/ WV ladie 4 YoV) 9 VAN sle Jlu o cospa Jplawn 5o
S 5l ol (nS5le 1Y Lo 5o pioras Ll o/ YY
ol yo el o/ F0 jladie a5 YoVY Lo ;0 5 0/0Y il ylalSie
o/ YV 5l YoV )23 (slo Lo )0 oias o Soas o .5 e 0
sl b Socas s ol cams oo olis mls . cwl /Y
59 el azals ganhilasgy Il a5 o sloses ;o b
duwlzee YWY jladio YoV Jlo jo  Sauid o ol opption olols
sioldl WSgy el V/EF e 4y a5 1) Lo 4 o a5 0
el ails

oL Voylouds Jgazr g Foylods g ;3 525 (S 0 Lsye s
YoV 5120 slo Jloo jo cudias Jyliass 0 Sojuw ko cols
ol 5 S3La 1331 Lo 33 Crpizman - cal o/ WY g 0/)Y i 4
309 0/0Y lade 4 YoV Jlw jo g 0/0V ol lalps Sijw 5l
2l YeYV 908Y slo Lo 50 oy s« (Sigpa (1S0keo 55 o5
Ol asllae 590 yois dos 2 j0 0l lias gl sl e /YO g o/ YV
cewslaals caals wg, b sle Jle ;o (Kopew

ol Yolods Jgazr 9 Foylods g )3 osh) 5l Jol ol
s bl ol sl L b s 5 sl il ol
Lo s3 g o/ VA g /0¥ Jlade a Yo¥) 5 130 sla JLis ;o ooy 5
VoYY Jlo yo g o/eA plp lalyps Cogb) 5l Jol> 550w 1290
Sladlo ;o iy o cugh) (uSSlke s 05t o g /00 lie &
Wetness ool aig) Soblas aS 059 0/1Y g /oY ylys YoV 6134)
ol 0By pp 0

sboo b slo Jlo b« il om0 ols plas als S jsba
b8l (Sanasss g coshy g axsls el 420 S (e wlaw
58 ] 43I 5y ot S Sipans Oliee 5 4l
oS Cugy g (S ( Sacis o YoV 1A L 5l 50 o Lals”
sy o - el Al ol a0 & ey prbas (glos g ails
gl sLed 425 5 Coghy (S ( Sty ol L o
ol a8l zoli8l a0 A yas)

oV | Y= ((FA) WY AP (5 e olalllas

Tasseled Cap oL dulxo . ¥, ¥

Cogo & 45 93 5l (a3 gaasS il sbeasls sl (S
Tasseled _azLs «s)ls oS Landsat slo,lgale glas sl ol
skl (55 p ol uolis sl eolazwl b asla ol jo . cwl Cap
S9 oo pplyd ilisee slaadlie drwle Sl ( law SUL
T I8 o)l ol eay S ol (sl Ll 3l Sopp oS
gl (ol Glaitgy gilolia Ol (asls ool 51 Jol>
229055 oahd o> ]y (LS ity 5 S Oll pel ey
Oarpdes 098 oo ooliiwl (605 Wy il sladisy
oy b ol sl gy gilulas (azls ol slaoy)S
S S5l e s Slo s 9 S el
gS3leloz (et 6 )l aslllan g (glulazr ol S s ol g
ol g (s sl b

S pneSl JoloTasseledCap oS iudgs jaxli slo g,
d Sy aauly 4 oS sies coghy 5 (S (Saris)o
ezed 5 S slaciois (pilye e (Lol <ol
O 5l osliswl b 48" Sipew 0535 o o0l8 (5,08 (sloodgae
g 0515 (2Ll (AL g e pansal g edalias oS!
bas T eushy 5 ol asli 5 958 o puure cilises (lsi 50 AL
Fo)lod pgai 098 o ol Cush) (olubid Ol Gl sl oslazu
Ao oo olas ]y Tasseled Cap oL duwlos gl

sobas sl oads ghsial Glayiall s 525 ¥ g Yo)lads Jglao
(085 5 Gl Jshaw) aslllas 390 sl s 0 bgaye v
oaslas Jglas ol aies oo olas VoY) g 139) slo L 501,
S gy 008 Jlags L ol ona Sl oSl
Tasseled ja>Ls 5l Jol> slo 29,5zl <o) haw sboo
it Cogh) § (Sopens o Sonido JolaCap

SRS (5 S5ke Yoylads Jgazr g Fojlad mgaizlis a4y axgil

1 Brightness
2 Greeenness
3 Wetness



Ol 9 Sgmge Slolu

Shirgah 1991 Kashan 2021 Kashan 1991 Azzali 2021 Azzali 1991

Shirgah 2021

Brightness Greenness

3p40m o500

== PR R &
PLCIRELH 7 i High : D.583855

S Low : 00031623 3 Lawr ; 0,00836088

=T g i 5 O ; =1
1z v e i W' 00381622

S Low ; 0.0011776 ' +. S Law : DO119602 i 5 s Low ; -0.983467

Sy
pHigh: 525712

3754000 ~2756000°* 37500 * TEC00N IPRIAN © F6000 < TN

Graum
-
o

(==
ytish ;0184374

igh: 227882
Low: 00187024 |

SLow: 00210818 : A e = SLow: 082821 8

ToY19129) Lo Sl 33 axdlas 3590 (L yoed 53 (Sidgm Lo S529 9 (o) (SN0 Doyl Ao s Foylonds yrguas

NY-44 (FA) WY Y (e olalllas | \oA



Ol 9 Sgmge Slolu

15 b oy ol ) (G5myanliy 5 cansl ol SibLes a5 azsl
Olmaeliy g Olwde g 2wl wolie b 54t o (oolBl Ll 4
cadlaie po (o8l Lulps (olol 2o e lad (ALl (izeen
b comal sl Gt e (Gl Lules sg 9 S sl
5 o8l Lol ‘csﬂ Oldlas ;o 098 (oo Slgaiins - el Hloy95
1o 5l s e 3] 520 o e o

g 48 S a3 s Calises

Vo4 |\w—°\°\‘<m) Y VY (6 g lalllas

G5 A0
007 Sl crge (5o adlate 53 LU 5 g o A
‘51,)5,1551 sleoSlos 5o o &5 45 i Sloww Hlisla o
el a1 olyan 4 ]y gty Jasee kS il g oas ol 5o
$55r0 M 3 Gl ol (riSyese Olgie 4 (50 ailaie
PRSP RV VY (:;ojﬁ Oz (Siled (o I 3l ]
Sy ) g0 (SIS laanld plalanl s SLee 5l b oy
Syt Pl 0 ey 9 (e Sl 2 (545 (S5 S
s slos iolsdl 4 yoie 5 0395 136550 LST alox 5l czxbans
L e rhanw g pianedl (slod ol ol ooy (b sla o (b
312 (e (S Rl 0000 550B) (068 128 gl 0 S
sl (o pan (5 Lons i Lo ooﬁfuwwlwébojﬂa@
Tl &5 (yeb & ol a8 S LS (33500 gl (0l )3 &S
gy (b sl Jlo (b aslllas 390 0 w2 55 alol>
aS ol lid Lo g yo b sy - a2 o0 Hlas |y sy rdas (Lo
Sladhaie o b balis g Oldlas lae 4 a3 b (600 0
Sy 9 (S0 Sl bl (ol 2 05 o0 9 (SFglie s oSl
Sglaste oo SBeil sl Gls jo zhaw (Supden (oles 5o
o e 5 slasonn ol Lyt 52l glis ol 45 s
192 b 3blie )d (S uSlos ¢ (o8l Ly 4y azgi b o]
(Lol S5 5 0.5 sl b 3blin b (o508 5 il 4120 cosbye
G5 5 s Olas b (LS rdigy (ol L ogs glins
b (il (S g LoS Az ;o g axdly alS (e
¥g) Gieb sl Jlo (b asllae 350 58 s p2 )0 (Soges Ol
zols ool (et (S onay o o wilgs oo aS ansls csalS
S osbe layen o ol plas Jawisys wsls 3l Jol>
canl 5 (2yloe 3l (2 85 (Sunidyd Olias ol g (il o
o5 Cogby g Ol Lazls 1 Jols ol . cal ansls L2ohdl wsg,
(sl sl il s ol sl 9 el sl o b
(SIS )8 ¢ S 1oL Sy gbas. conlaznls gaolislasg,
4Bl o8l ol 9 OLal (slajee ) (e haw (sLos g g,
gy les oaian i by g oo aldl il sy (on ks a0 g
Oiign 0d el oy 39 L g Lo 4 (oo el oas il
359 8 25815 iz RIS il sla Lo b 5 oS
2 VeV 5183Y Lo 31 5 o0 rbans slos s &y yoeie dzegts
azys . aed oo olas |y Les ralidlass G L LST 4y bgs e
a0 9 ol gl Sl 4y 2 Wl g0 ALS Sidbgy el
9@l il Sl (o Saa b aslllae (ol 098 o slos (205
Gy ) (U s (Sopbom (2l 50 Sl p gl (Slge
Slalas 4y cons aslllas ol pled g conl oals plosil (g4
Sliogas ol oglize ealdl L b oyl (LS
5% 63855 (ol yd aslllas )50 (Slojets o (ol & a2 5 L rizeen
UhynS oS ols Lt alols gl ailass S 15 cglize sla sl
sl (b aalllas 0,90 slases 51 plasye )0 lajged (S
Sglate il prlas  Supden Olusgad gles yo (Yo LAY 2ol



Ol 9 Sgmge Slolu

e Hashemi, Z., Soodaei zadeh, H., Mokhtari, MH.
(2022). Investigation of the Relationship between

Refrences:
e Ahmed Hassan, A., Sudhir Kumar, S., Mukesh,

K., Mustapha Saleh, M., Rimuka, D., (Bloodless)
Deepak, L. (2020). Impact of urbanization and
land cover change on urban climate: Case study of
Nigeria, Urban Climate 32, https://doi.org/10.1016/j.
uclim.2020.100600.

Ameri, P., Pourdeihimi. Sh., Mashayekh Faridani, Sm.
(2021). The Effects of Urban Geometrical Properties
on Land Surface Temperature; the Case of the Tehran
Metropolitan Area, Soffeh, Volume 31, Issue 1,
Pages 59-77, https://doi.org/10.52547/s0feh.31.3.59,
[in Persian].

Azhdari, A., Soltani, A., Alidadi, M. (2018). Urban
Morphology and Landscape Structure Effect on
Land Surface Temperature: Evidence from Shiraz,
a Semi-arid City, Sustainable Cities and Society, 41,
853-864, ISSN 2210-6707, https://doi.org/10.1016/j.
5€s.2018.06.034, [in Persian].

Elijah A, Njoku., David E, Tenenbaum. (2022).
Quantitative assessment of the relationship between
land use/land cover (LULC), Topographic Elevation
and Land Surface Temperature (LST) in lorin,
Nigeria, Remote Sensing Applications: Society
and Environment (27), https://doi.org/10.1016/].
rsase.2022.100780.

Guha, S., & Govil, H. (2020). An assessment on the
relationship between land surface temperature and
normalized difference vegetation index, Environment.
Journal of Development and Sustainability, 23, 1944-
1963, https://doi.org/10.1007/s42452-020-03458-8.

Hajiloo, M., Almodaresi, SA., Sarkargar Ardakani,
A. (2014). Monitoring the Surface Temperature of
the Earth and Investigating the Relationship Between
Land Use and Surface Temperature Using ETM and
OLI sensors (case study Qom province), The first
conference on the use of advanced spatial models
(Remote Sensing and GIS) in Land Management,
Islamic Azad University Yazd Branch [in Persian].

Halabian, a., Parvin, N., Naghibzade, R. (2021).
Analysis of the spatial and temporal variations in
the thermal patterns of the Arak City in Iran using
satellite image processing, (30): 122-139, https://doi.
0rg/10.22131/sepehr.2021.247885, [in Persian].

Land Surface Temperature with Vegetation and
Surface Moisture in the Land Use of Zahak Area of
Sistan Plain Using Landsat Satellite Images, https://
doi.org/10.52547/gisj.14.1.21 [in Persian].

Jalan, S., Sharma, K. (2014). Spatio-Temporal
Assessment of Land Use/ Land Cover Dynamics and
Urban Heat Island of Jaipur City Using Satellite Data,
The International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences,
XL-8, ISPRS Technical Commission VIII Symposium,
Hyderabad, India, pp 767-772.

Karimi Firozjaeia, M., Fathololoumib, S., Kiavarza,
M., Jokar Arsanjanic, J., Alavipanaha, SK. (2020).
Modelling surface heat island intensity according to
differences of biophysical characteristics: A case study
of Amol city, Iran, Ecological Indicators, Volume 109,
105816, ISSN 1470-160X, https://doi.org/10.1016/].
ecolind.2019.105816.

Khamchiangta, D., Dhakal, S. (2021). Future urban
expansion and local climate zone changes in relation
to land surface temperature: Case of Bangkok
Metropolitan ~ Administration, Thailand, Urban
Climate, 37, 100835, ISSN 2212-0955, https://doi.
0rg/10.1016/j.uclim.2021.100835

Rao.Y, Jingyi. D, Deyi. D., Qingsong. H. (2021). Effect
of urban growth pattern on land surface temperature in
China: A multi-scale landscape analysis of 338 cities”
Land Use Policy, 103, 105314, ISSN 0264-8377,
https://doi.org/10.1016/j.landusepol.2021.105314.

Shatarian, M., Heidari Sorshjani, R., Falahati, F. (2020).
Evaluation of Quality of Life Indexes with Approach
Healthy City (Case study: Worn Tissue of Kashan
City). Journal of Urban Social Geography, 7(1), 65-
80, https://doi.org/10.22103/JUSG.2020.2005, [in
Persian].

Roy, S., Panditb, S., Akter Eva, E., Bagmard, Md.,
Sh H., Papiac, M., Banikf, L., Dube, T., Rahmanh. F.,
Razii. MA. (2020). Examining the nexus between land
surface temperature and urban growth in Chattogram
Metropolitan Area of Bangladesh using long term
Landsat series data, 32,100593, ISSN 2212-0955,
https://doi.org/10.1016/j.uclim.2020.100593.

WY=48 C(FADYY VY e syt lalliaa | VY0


https://doi.org/10.1016/j.uclim.2020.100600
https://doi.org/10.1016/j.uclim.2020.100600
https://soffeh.sbu.ac.ir/article_101513_e11a4b79a03a079a5f0b94c3a3959a4d.pdf?lang=en
https://soffeh.sbu.ac.ir/article_101513_e11a4b79a03a079a5f0b94c3a3959a4d.pdf?lang=en
https://soffeh.sbu.ac.ir/article_101513_e11a4b79a03a079a5f0b94c3a3959a4d.pdf?lang=en
https://doi.org/10.52547/sofeh.31.3.59
https://doi.org/10.1016/j.scs.2018.06.034
https://doi.org/10.1016/j.scs.2018.06.034
https://doi.org/10.1016/j.rsase.2022.100780
https://doi.org/10.1016/j.rsase.2022.100780
https://doi.org/10.1007/s42452-020-03458-8
https://doi.org/10.22131/sepehr.2021.247885 
https://doi.org/10.22131/sepehr.2021.247885 
https://doi.org/10.52547/gisj.14.1.21
https://doi.org/10.52547/gisj.14.1.21
https://doi.org/10.1016/j.ecolind.2019.105816
https://doi.org/10.1016/j.ecolind.2019.105816
https://doi.org/10.1016/j.uclim.2021.100835
https://doi.org/10.1016/j.uclim.2021.100835
https://doi.org/10.1016/j.landusepol.2021.105314
https://doi.org/10.22103/JUSG.2020.2005
https://doi.org/10.1016/j.uclim.2020.100593

Ol 9 Sgmge Slolu

Tavoosi, M., Vafakhah, M., Moosavi, V. (2023).
Estimation of Maximum and Minimum Daily Air
Temperature Using Modis Surface Temperature
Products, https://doi.org/10.52547/gisj.14.4.53, [in
Persian].

Ullah, M., Li, J., Wadood, B. (2020). Analysis of
Urban Expansion and its Impacts on Land Surface
Temperature and Vegetation Using RS and GIS, A
Case Study in Xi’an City, China. Earth Syst Environ 4,
583-597, https://doi.org/10.1007/s41748-020-00166-
6.

Wang, S., Qifang, Ma., Haiyong, D., Hanwei, L.
(2018). Detection of urban expansion and land surface
temperature change using multi-temporal landsat
images, Resources, Conservation and Recycling,
Volume 128, pp 526-534, ISSN 0921-3449, https://
doi.org/10.1016/j.resconrec.2016.05.011.

Wang, C., Soe, W M., Fan, P., Stuhlmacher, M., Yang,
J. (2018). The impact of urban expansion on the
regional environment in Myanmar: a case study of
two capital cities” Landscape Ecol: Springer Science
Business Media B. V., part of Springer Nature, 33: 765-
782, https://doi.org/10.1007/s10980-018-0632-1.

Zhao, Y., Wu, Q., Wei, P, Zhao, H., Zhang, X., Pang, C.
(2022). Explore the Mitigation Mechanism of Urban
Thermal Environment by Integrating Geographic
Detector and Standard Deviation Ellipse (SDE).
Remote Sens. 14, 3411, https://doi.org/10.3390/
rs14143411.

Zhao, J., Le, Y., Yidi, X., Xuecao, L., Yuyu, Z., Dailiang,
P., Han, L., Xiaomeng, H., Zheng, Z., Dong, W., Chao,
R., Peng, G. (2020). Exploring difference in land
surface temperature between the city centres and urban
expansion areas of China’s major cities, International
Journal of Remote Sensing, 41:23, 8965-8985, https://
doi.org/10.1080/01431161.2020.1797216.

Zhang, M., Al Kafy, A., Xiao, P, Han, S., Zou, Sh.,
Saha, M., Zhang, Ch., Tan, Sh. (2023). Impact of
urban expansion on land surface temperature and
carbon emissions using machine learning algorithms
in Wuhan, China, Urban Climate 47, https://doi.
0rg/10.1016/j.uclim.2022.101347.

Zhang, X., Kasimu, A., Liang, H., Wei, B., Aizizi,
Y. (2022). Spatial and Temporal Variation of Land

M0 v-a0 P WY VY st lallas

Surface Temperature and Its Spatially Heterogeneous
Response in the Urban Agglomeration on the Northern
Slopes of the Tianshan Mountains, Northwest China.
IntJ Environ Res Public Health. 2022 11;19(20):13067,
https://doi.org/10.3390/ijerph192013067.


https://doi.org/10.52547/gisj.14.4.53
https://doi.org/10.1007/s41748-020-00166-6
https://doi.org/10.1007/s41748-020-00166-6
https://doi.org/10.1016/j.resconrec.2016.05.011.
https://doi.org/10.1016/j.resconrec.2016.05.011.
https://doi.org/10.1007/s10980-018-0632-1
https://doi.org/10.3390/rs14143411
https://doi.org/10.3390/rs14143411
https://doi.org/10.1080/01431161.2020.1797216
https://doi.org/10.1080/01431161.2020.1797216
https://doi.org/10.1016/j.uclim.2022.101347
https://doi.org/10.1016/j.uclim.2022.101347
https://doi.org/10.3390/ijerph192013067

Ol 9 Sgmge Slolu

:a)lie a él:>)l 09>

(Sdonr S T 9 slej e lrsi  coddl Ll ;SO F oY) ilos il allellae « 539,51 alllae slobioo)lgo S gmge
https:// 99-112 «(48) 12 « g 4. colallas «( Jylyo colSimse o LoIS (5lnygets snlllae g digos) sleglgle sagleas sl olial b (g
.doi.org/10.34785/J011.2022.023.112

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted to Motaleate Shahri. This is an open-access article distributed under the @ ®

terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/ by/4.0), which permits unrestricted use, distribution, and repro-

duction in any medium, provided the original work is properly cited.

Y= ((FA) VY AP (5 e olalllas | \\Y



