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Abstract

Background and Aim :City furniture is actually a manifestation of the aesthetics and identity of a
society. Therefore, functional design, appropriate location, and proper and principled use of furniture in the
city context are very important. Although city furniture is one of the most important categories of a city, it is
not possible to equip and improve the current situation of this important thing at a time and simultaneously in
all regions of a city; therefore, a comparative comparison in this regard can be effective and help urban
managers perform better and make decisions in accordance with the priority of intervention at the level of
each region. On this basis, the present study has been developed with the aim of a comparative study of the
regions of Tabriz metropolis based on the components of city furniture.

Methodology: For this purpose, the relevant images were first obtained and the necessary pre-
processing was applied to each. Then, the images were modeled. Initially, images from the year
2023 of the Landsat 8 satellite, the OLI sensor and the TIRS sensor, and the Sebal algorithm were
used to conduct this research. ENVI software was used for geometric, atmospheric and radiometric
corrections of satellite images and also for performing calculations related to the SEBAL model,
and ArcGIS software was used for creating a database, spatial analyses, cartographic operations and
finally implementing the model.

Results and Findings: The results show that the average of the highest incoming shortwave
radiation was 769 watts per square meter in September and the lowest value was in the next month
of August with 730 watts per square meter. And the lowest value was in July with 555 watts per
square meter. The reason for this difference in radiation power in the amount of net radiation
reaching the ground in the study area is due to the difference in the angle of the sun's rays and the
number of sunny hours in different months of the year. It can be concluded that solar radiation from
the radiation threshold to 1000 watts per square meter is received, it can be concluded that solar
radiation and radiation balance in the villages of Chalus Township have the potential to provide
electricity in a suitable way.

Keywords: Radiant flux, discrete window algorithm, land surface temperature, Chalus, Landsat
images.

* Correspong Author Email: l.maleki@uma.ac.ir

Cite this article: Maleki Masoomabad,L. and Mohammadzadeh ShishehGaran,M. (2026). Estimation of radiant
flux and radiation balance in the summer months for electricity supply to villages in Chalus Township using
Landsat satellite images. Journal of Sustainable Urban & Regional Development Studies (JSURDS), 6(4),
449-459.


https://www.srds.ir/

250 5 ol G 9 U b
(ISC) gkt g

YYAY—e¥7FiLl 1FeF Gluwo) VY oo lods ¢F o lod F 0,498
Journal Hompage https://www.srds.ir/

https://www.srds.ir/article 220332.html?lang=fa

b eIl b yoi Sl y @ 3 ool (5139 il S oo 48 (Riridd (N 9 ol Ui 3597
Cuncid 510 519nbo 539l 31 oliius!

T o155 dland 00l 3000 o yo ¢ 0T pguare (Sho 4l Lkl
O‘ﬂ.‘ J.ﬁo)l 561..,..0)| YL oKiils s@L’i.ws) 33 Ml).)..‘ 9 LJ‘)D og)f )l%ot;..»I A
Q‘ﬁ\ ‘J.:.go)l 561..,..0)‘ i oKl «$5988 90955 (6 5SS (ggmiile Y

VECELYNF iy o VETNNY sl f b

oS>

sl ool B s (o) s (5les 9,51 5 dalllan 1o Gyl 90 | ok (A 45 s e i Slalllas 3BUD g 4o
@ azg bocwl Gl g sladlhie Glie 1o o) gl 50 (6551 Jol gl o addllae ;o cage (a3l (e o Oyl
ol 3l el Gan ally ey o Syl 05505 (sl aelio 23Sl Wil e 590 5 Gt (oulidlgn (slaolSiy] Cysgaze
ilge el ally (eianlS g5 g (e sles oS glalal; g lojlsale jiglas jleolitul b (e mhaw sles il B

4 S o 25 Jlael 0S50 (555 2 03Y o il i 5 0b 35T dbgpe pslas Tl jsliie (e ) Sl
saizmins 9 OLI soiomis A s o)lgole Yo YY Jlo 4 bgs o palai 51 idgh ool plosl e lol o pladl pglas g5le Jow
rize 5 slojlgnle jslal S iegol) g (6 kil (s Szl Cqz ENVI 580 55 51 s solinl Jlws 02,6801 s TIRS
2 9 S F 8,5 Slhes (Sl slaJulo wols oKL sl g AICGIS 5816 5 5l 5 Jlow Joo 4 bgyye Slawle (51,1
09,5 ool Jus (555 ool e

olo yo quperio p Sly YEA (liae a4 (639)9 obsS zon Ll oyt il a5 was o lis Job> mls Al ¢ S
Sly BB jlade b Vg2 ole 4 Jladle (0505 5 . Cenl 039 oo p Dl VTe b CewssSTole (gum s, )3 jlade (0 a8 g ol
sly Sglds ) (B0 cardllan 590 adlate ;5 (e 4 odw; Al U e )3 (il (g BT Gl Cle el 039 @0 e
Voo B il gl 5l gadgn il a8 088 am s sl Jlo Gilisee slaole 5 T el slasi 5 s 55 s
ool Ol Glaling, o (rindd (Do g Gard)s> Wb a5 C8F Al g oe S o CBL S 1) mpeye Dy

2,18 9579 B el sy erwlios SIS 4 iy

NGRS )JBLA.? suqula- ) Gla..‘u 6'.&0 6‘).7LA 0y M)Qﬂ‘ ‘GM‘JL )L..u HFY o}|5..\..15

I.maleki@uma.ac.ir Jgiumo sdioms g -

s Dy g o2l 5L 0,51 OV FF) L o y0, 5 4t ooljaere g all alaliobl poans (Sho i (pl &1 gl
Olelllas dolilnd i) g o )lonlo yyglas 3 ooliil b gl (i s (gloling, Gy omoli (lyy el (gl olo 4o
FOA-FFR (), of dilaio 5 o il dss


https://www.srds.ir/
https://www.srds.ir/article_220332.html?lang=fa
https://www.srds.ir/article_220332.html?lang=fa

P4
Cuntid (510 19nlo yglad 3 3l b gy (ylins 30 SLig 5 2 (w0l (812 il Sl oo 33 (SRl (W g il 5L 0 55T 1

alliw (s 9 doudio

gl 5 BLS iig mhe JouS cupd 4y Sl ey mhe Y 5 oo (LST)eej el sles
5 e slalide 5l e v (S0 (S o)y (satee DML (o) mhans (Slos el aily (e sla by
b o e aslllae gl ey e slos 510l oo )57 51 (g5l (0 1) (gotee A 5 w0 o0 )13 LB o o Sl
sled Sz Sl ((wbitls Glagiagh ame (cordst lagtjley (JLSas iplie Sopae (5)5leS (o
Lo Slilllas (s yped sl 5 ol (QlS Cuxdy (o2 155551 wsisls e dsp g T Candy e (e
VoV ooljaigsl 5 SaB)ogd oo coliinl S Cugh; 5 §ym —pded aiile (So5des slayuite 0y505 5 i
(Rozenstein et al, 2014

Sl et ; CobS p e Sl aey s 5 618 53 00508 Sl S 4 Lo jed e 1S
@Kz 9 65,0laS 5 et Bblis anwgi Lol Al )8 Dlss (VA7 (GLRes 5 pon ATl il
OV GhlSen 5 6 5SNogd oo (e 5 ladhaie slod ) peis Sl

Sail g ey Vil g Jad 5 (e a3 (6551 Jolss slaoe aslllas )3 (sote (LS () gl &)l
bog (e gdaw jo Lo gpSeslail IS ek 4 (VA0 e 5 soledcw] Sk g laalhie ulde o
ool a5 ol 13 Sl s Wl |) 55 cnl 0500 plnil ($3lpilelsS 5 Sityginn alox I (culidlsn slaollin]
b Sy lsie 4 azs] aiload cemi b ] 0 Md aF aiil e ot bl 4o Lo (g,uSeslail 4y ol Lais _uliilee
bl jo oled polis 5l 2T cqa (S culidlss gloolliw! 058 wolco o & (o) mlaw (slos (il 5o gl
OSan § (g5 pmi)ienl 00d Byb y dgsaS ol oo 450 3l i (83509555 asg 05yl 45 sl olSian] 23
S 50 e Jelge 5l (S alie 4 oS cl Sl Slidllas (o Sge sladdlie (n St I e haw sles (VAP
99> 5L sl oedsl (S5l 0052 03l YA coliy (s5le)ogd oo oolitul (rny (38 5 (oloosd 5 (Sojglom slavi] 2
Oz o 5 S slad )0 oanie slagtaghy O 5l b 0B gikae 3 lsle Lawgi VAYY Lo o 5 LS 08 S
5 oobdlse oyl 69, » alade BB s sbml cage (edind oS ol (nl Sl a5 285 el
OHSen 5 BNl 03)s] S57g 4 (oo woldl 5 lse oy 40 ook Sl m Ay 0ud (o) gl lal S
ol g)baie 5 Gl Kz (55,0leS lacdlad o 1) sy 5l Ll eolatul o9 Lol)) (608 sleasa (VAN
odls (B b )5 ot 9 (Jpold Slas)loposte 9 (b Slodose » JLad Comez 0o 5l w03 003 o
wlaidl o pae wuwbow aile g0l Julge blie 5l ascd o ) 6,05 50 s (LU and Weng, 2008)c.!
oanl 3 aSul s 4 ol mge Sl 6y)lS Sl S, (Siska 5l ol sl hyme 5 Sl L3, Kb
(olordgiion «Siglg)dee slads 2 oS aimme p (slod S IS Wl oo Sl b pio wleS 5095 0 4 by
(Pijanowski et al, 2002)s,35 baisS g4 9 Sz diile ol slapg il)l g 03l

Shomegn cnl slp 39290 G el LU 50 e o Glos (0 g gl Al pol> gyl Sue
5 b o aoo ol5ael sl Simad ol gl ol 5 sl 00 ooliiasl Yo YT bl glo olo o] 5l
5 b Dl 5 grb gl Caise syl 5o e ladlie Wiie 4 Sl (5l K8T 5 g S5l o0
RUIUW INCORIVR FRP- W

Gbg sles 5 (B e Gl ST g o515 0 5l e SWST A Sagh 50 (VYY) e g (sl
YYYV-AYAA Glojlgale yigar VY Sledlol (o3l 5 o b ol oy J13 cwy i 050 |y laea sl jo o)
5 ol s &y Gilises ol 1o pee) b sy b g yd 5 me) b idisy U3k wupo FETM landsat?

! Land Surface Temperature



SB35 ks P
________ e O
1FeF Gl YV (olo oylos F o)lod of 0,90

i 525550 31 o8l U o s iy slad 5 S iy (iSs 4o5T,5 cos (mnss NDVI aLS a3l
bl b Jad BB cillas ¢j90 5l Giomiw Sledlbl 5l oals 8915 s gdaw slos a5 8ls las ol .aus )5 5 5l 5
Silogire BWST ouls (6,5 03ll g oad 8 5l aw ides sles polie o aS oyl cwliilse slaolSiius! o ous
a0 Y10 slas Sl ye 50k aly) VO (Saad oo b Jlow oo ,6501 a5 oo lis ISzl 0gd cod cvalin
ol Yo, (Jed BB 2o 1ol 5 il az 0 FIY Glhe glhs Sl ¢ ol 5 5l

Sloslnl b ool jidigy 9 6, b alaly jo o) o glod cwp lsie b ddos ;0 (VWWAF) g ) S 5 g0
3Pt e 3l Slosgame yo xdaw sles aS sl lid bl g aSle ool Gl el (o 590 5l ronw sleosls
(S 85 Cel laplSe ay bgyye S5 550 0g00me 5 (b (sled (it 5 wSlioe O Sleogas g (mla Jalse
bl s 1) (2lS sy

dyze oy 59, LA Cawad ojlgale VY g Ve o lals )l glaail jleslaul L (VWAP) )], Sen g (Sl pogs (U
il Gy 20 b a0y e sl 5o Wigled Gl b gl bl il Cuss a |y e el gloo Al
Rl gl o 0,y B9, 39,5 dline | LSE ¢ alS (iligy S dnlins 9 (2L idigy jLiil Gyl oS-
Cib el s & bl Sl il el b 5t b s ) ol s 535 e 5,5 S & gy L]
dwle fyao) zehaw slod WS 0l dcwle oLy, sloles (Kl b ol oyo alal) 5l ool b 56 g9 o]
ol 00g a0 ¥ 5l maS cwlidlen slaolKiw] slaosls 5 ous

sl sl eolainl b plowy liw el 5o ey mhaw Gl pwp SBlaal b siegh 0 (WWAP) o) Sen 5 ol5dg
Gl o camlin bL3 | sl Caws @ 5lel slaools slue a5 ols lis Giogh cpl mls oBls, Iy 0,2
aile elge g lacs )5 0929 Jolo 0 5o (o g (ool Bbolis )0 oS5 5k 3,18 0929 () ham Sl g e e
155 ) 3 SoT Gl 5 ed slocgms | 53 sl o5 LS iy iy cllin] wiile 555 L ,eé ola
RO PRV EN FES E A R

L in) b 5los b o2l S8 Slpasis oy 5 5 i 5100 sy 59 VYY) (olel 535 550l 5
Gl o 698 ladaly il lo liome oyt (hg, 4o Jwo,)l i jos )0 ETM g OLI oz pglay 5l oola!
los (50 5 $50lES (Plg ar Sl yeS (LS Ghbisy b et (P15 Sasb i o) dsry (xbaw sles 5 )
ALl (6 yidas

9 Yeorr s VAAY o Jle lp ey ¥ 5 0 cavad ojlgale Sl > wib 5l eolainl L (VWAA) ) an g siug)o
Sl St Qe LI G5l 9005 a1y ey whaw los YoV Jloo sl A Cssid 0 l5ale (5] > il
Q) Cawad Glawil o8, polide ¢ S egoly ygmml S 5l oolanl b Ll ais S sy oy elaw sleo L1, L5
i 225550 b 1y omn) b oo 3,5 Lokl o (S5 2 |y 637 5 (omoit Sl s 5 oS (il 2o
>l Gl s 4 g cnl anile Jioldl gaig, Leo auz8l o Yo NV (Ve e v DAY lo Lo anolie b Ll ol oL
Rl (s 993 (nl a5 Cenl oad has pb ey 4 (55,9L8S Sl 5 09,5 Iag alS (ALS lsy ¢ SeSene
el 0090 Vo VY Lo jo Leo

b Gl TASE oo o)l 50,8 gole sloosls 51 alllS w9, L (Zhong et al, 2016) .l Kon 5 I3
Cowd 4y (palS [ 0ad dwlre 9l RMSE .28 8 & 90 (g5lwancd loosls b Ll oo Liel Lais )57 oolaiwl LST
(YY) oaliiss] 5 g3 .ol 03gy 108,50 LST aulne o ot dwlone o oy polio audly s Lol .ol
ST 5 oy |, e ¥ lSe S8 5l b il cslaly A o) o)lyale il 5 (e csloasly plésl b o
Veolad ()9 708 (Sye slanil Jlite <ol 5l my plesl ul s S b (lnl 058 arz 5o @3] Gl ol
Ao Ul S5 g, 5l eslitl 5 (592 Slmomal Jlael b il culed 50 cdndy g0 2ygmlS by, 5l eslizal L



rer S (510 319k 2 gLad 31 0Ol b ughley (i b Sy 3 & 32 (om0l (51 Ll (S oo 9 (dirld (YW g (Sl HUi 39T 51

agi |y e ¥e le S )08 L LST o(alS Lidsy saslis ailin] J35,) LSE 5 NDVI (s ot ala, 28,8
53,5

5 Gyt Corez Ady JyuS 50 Gl Syl opim Sldlas b lis glasdllas o (Karenia, 2016) Ll
B, (aihl) Sl Bblis ,o 5,5 sloyes 4o (Ronald et al, 2017) o, Sam 5 alls, )l S 68 65,4005
6lad 5 paldsd mhaw olad (oS L Slsl8 5 (o (5l az s alal) (o) L3 @ (Geeeked) Jile 5 (595D
2b3585 o oS15 g ee) b sled eSile (s 58 5 oline bL3 1 axlllas ol s isls alowl glasillas e
ol i (UHD 508 53l 0052 b e dms o 50 linag, = e o olaial 50 1) (k) o sLiad g (Coio)
SsesSy 3,Sasy 5 osliiul b1 6,08 Sy sl Sl — S 55 o,3b (Shi et al, 2017) o Kon 5 (oL
b gy sob 4 (UHI) et 55l plim alad ol ol plis aalllas opl gl 50,8 silodue o2l )8
Jol> slo Joo 5 998 s0 et 50 05ag 4 0Ly o515 L (S5Sems (P9 13 S8 5990055 5 LUILC (slaaids
gy oo )8 G UHIL ablie 4y SS9 ad 500 >k so)5 5w (g5l 8 jslate

Jols ' y55h o w3 oS Sliei 1y 0T 53l g oll o)l Sl (Wang et al, 2018) Ko 5 Sl
o) g (slod Sl cewiitas 5 ooz Sl Lol 68 Sl ol las ldlas ol gt 8,8 )
s oo (LS |y geans slod iy 3 (5 addllas (nl o a5 59k 4 )l

g, g olgo

P gy eSS NP dga o (Sobae b liw e cnl sl o QL) (6890 aalllan lgie 4y (mlla (bw pes
Joee Sl 5 (ot (i 99 cualler (liw el 5o (alR5sS pllas gl Ll ls J8 555 sbys e adlaie
Dgd oo Jhaie Gl (iSu A Slosl> jemme S aliwg 4 (Jlods dilaie a5 (5 ek a4 el SisSiw g Sdled pllas sl
wjuﬁmhwl onJ_&l L;J‘d.fw‘ )).J‘ 6Lb 055 M)jéiops‘)m d.’oL.n ‘lee.bjm w‘ od...J‘A} 3o
» oo 1y obesl Camex IS 5l as s YA sgos Jled ise il plais] plog (e (Ko ble 4 ol 4l
w‘amo;w)oaf56f)5)5fw‘5hmw)o))5hlﬁwlw;

NuTE 010" E noTre
z N z
£ P, £
B '\’«"%l% ®
5
z =z
b b
2 =
B B
z z
5 5
= =
H H
£ £
Lzl
=T il
P o
e
Zlozs s w15 m J T
P _ P
g —E'E‘ g
£ H
NWUTE M0°10T"E neT

axjlao 990 099dx0 Al 1) JS.«::

YYangon



SB35 ks P
________ S, foy

1P F Gl YT 2lo oyl oF oylos of 0,90

0,90 S5 o Zewad (g0 laale pmolar lanl e Laal (65, 5l eolaiul o Sl g sy sl iR opl o

3 (G prnci| (pwiid Olbwsai gz ENVI G58le 5 51 a0 3 oolaal VoVY Jlo & bg e bl sl oo sl
Sbxl gz ATCGIS J18la 5 5l g Tiome 02ty Joko 4y bgype Sliwlne izl rizmen g lojlsale plal G yegol,
by o Slasloes dalol ;o .050,5 colatwl Jaw 0,5 ooly coled 4o 9 (S081,5 95,15 Sldae ( S sl Jdow cosls oSS

3,50 g dplors dalllas 590 dilais ,o > b lade g plxil ArcGIS g ENVI jl38le 5 laoxs (o 1300 02y Jow 4

RIS B W
Ra=( ]'(l)Rg' T RL. | l‘!’.‘n)RL
model FO9
Surface | [ Incoming ] ( Outgoing I § Incoming
albedo shortwave longwave longwave
o Re RL- RL
s (saal | B B | oot b b | st ke e
T — ~ - ‘ v 4 . >y
/‘ \\‘
- ~ ,/‘ N\
Albedo-top of / ( ouca
SaPe / temperature
Usoa - % T
Surface ” S
{ Shad) 1Y gya emissivities p e il i st
» T g expd e, [ e
7 N pry- S gohoadoud
Reflectivity ©
P I
&l >
\ / NDVI "
t SAVI
'a N LAI
Spectral
radiance s Sl
L)‘ \:7 aLf
e ot
o5 Jo o ©)laald N Jeua
o) E.b.w ‘SLoé C‘ f’b.w‘

Sl 55 3 Sy ol s oy 20 g 5SS (i 550 1 e s ool (s st
S Bd 058l e (T 51 ool 02,5501 Gl 51 (e el sloo (9051 s @y j5lite @y 55 3ok
S5k slojlsale S Jsb )0 5oz wiled 9y5e 50 B8 SleMbl 4y o, (nl Al @ azgi bl g9
@il plxnil 5l asy aiS o eolittul jgucis wiz 5l e e Hlal Gl Sbsk )0 00T b ay cnl e
S50 09933e )3 (e gl (Slod drulie jolaie (o2l )5 DlpesS 5 (LS ) At glial 5 abg e
Ol ye o solaiul Vewwad odizmiw A Wb g A Cewad sdizun ()l Ve wil L) e (o 0l pladl adllae

A b e e oo gl Feul jslite 4 5 i i 4 oo 4y g bl e oolitul 5,50 NDVI (aslis al> o

Uy slod 3,591 »
pll 1o &Bly ;o 0sd b uiboly 4 Sl 8 esle slaesls Wb lal Slidy, gles awlxs sl
Slororar cwl p3¥ (olidg, b 4 uiboly bas IS B WSe sl ool 51 w9 guml IS



rer S (510 319k 2 gLad 31 0Ol b ughley (i b Sy 3 & 32 (om0l (51 Ll (S oo 9 (dirld (YW g (Sl HUi 39T 51

e Slos 4 ek illy oS sl O TAA by sole)ssd Joas (oa8ly slos 4 (alidg) slos g ploxil (5 el

L olese |y ol ail gboosls o solaiul ol e slos 4y b 0l polae Jows (gl SO dlaly 5l ol

Jge® 5l eslitul b aS 0,5 had (olidy) sled & (Saris o b jlslie bl )0 99290 (51> Sl jl ool
AT LSen 5 (229,098 00 dlons 5

T=K2/Ln (K1/LA+1)-272.15 (V) akal,

ol e 2 0lgale iy, sleo =T
Loolie ;o 35290 (51> Wil g0 2 6l Gl ol = K2- K1
YU o> Sowis =LA

\ . 5wt e 4 1
Oo ) b Ll casls o 5 5
O g 50 5Ll Sl o5l wil e 55959 5 25 el Sl Aculne (sl &S eyl ) oS (SO
LS 5 olS glp V o] 5yl ol 5 8 camsad s lsmle ) il g5 4o 4o alflas &ygo d jhe ol o
.(Jensen, 2005)as acwlxs 53 Jge,8 5l colaiul
LSE= (Es - (Y) abay,
FVC) + Ev*FVC
3 c.‘a...u Sesl B = LSE

b )l slaail gl S 5 ol el = Es-v

PLS gy S 3591 2

Sl 035 el 3l 0)lgan (BLS iudsy 295 e o0litl (a3ls el | g I BLS (g il S psliate
loaslp 5l )l 50 &5 sl la el 50 52 2 S LS by 09d oo (rbaw glod (palS el &S
heb yaie 50 5| s yed oS 5 Jols FVC 05150 gl Syt 5,805, S w00 0,8 (g 5 ©T g G jlacme
& Vgore yaic 30 ol 5l inke olss ol o LS gy 5 c3d S s 90 ol 5l im0
s O g0 4 Ly bﬁl,p‘ ooty égl.be )‘ 0)9\).3 ‘u;’b""’ ‘_gLa:L;ﬁfo)"\.\.S‘ Jolis a8 S o0 ‘))5‘)'.’ Galw sl ,go
apd ool SMA) il gl (silotings (b9 Jolow 5 05 <o 4 adly o551 055 00 gl 5l sl
by g 5l G 5o paie 90 (200,80 51 S0 S0 sl SMA lailiul 5l eslital b el e (aLS sy
gds g 00litul 5 Jga b 5l ale Gl 0yl sl el Gz eliio yo oSy 5 olS

Fvc= (NDVI-NDVIs) / (V) akl,
(NDVIV-NDVIs)
U‘:’L“" cL:f )‘ owy d.'ol.m = NDVIv

!Land Surface Emissivity



SB35 ks P
-------- A FOF
VEeF i FY by oslads oF ojlod & 0,9
(LST)Single Channel gy b ooy zbaw (slod (o2 ks dumlxo
Sl Bds gy ol pae SRy wBbos e i sled y5lp 50 Sge g BB slahy, Alex I et ,6SIl ol
S sl oyl ks Glojlgale S G92 rled 3590 50 @8> SleMbl o2 )5Sl (pl &5 (ul & azgi b il o 592
AT O 5 (o829)3)098 o0 dnlons ) Joo 3 5 a5 S oo ooliiial ()12 5 (Aub iz jgmniw 90 5ILST
(SW)LST= TByg+Cy (TB1o-TBy) C2 (TByo-TB1)2+Co+ (Co+CAW) (Cs+CoW) A (146) () alas,
mean LSE =¢
LSE difference - Ae

(5'»')|):> sl =TB
Sl la Juls <C

9> )0 39> g0 u—| S lade =W

N(SW) 520 6y ais 355!

@b oz 6l 5 Wil (oo 905l i )0 (o) (P Slod Al (63,5 Sla b, 5l 130 0y ()
om0y el slod 85150 50 e slasbg, Alazsl ok sl (nl g oo eolil wijls ()l Wil G I iy oS
oS 05 g0 418 Ll )0 55 (T ylye Wil (55 5l (6 el 0alS el ol Sl 55 0k )sSl nl o ] e lasa
SIS Bas w20 )65l pl moe (Sig 5l el 10,65 1 ae) mlaw slos Al (sl (6 e 88 3l b gy ple 4 Cos
it

"(SEBAL)ghams (551 (3355 iz 595!
Wb el 2 VA3A Lo o oLKen 5 peilitnl Lavgs 45 0 (yatesss a5 (SEBAL) (e o (55,30 oo Joke
O pilal)sslod oo )51 (s sloosls Jolao L1 (ol (305 5 ool Ol (Said 5 225 i,

o9 glaidl
S50 2olal 89y » O ke Slkes aalllas 5550 allaie pslal and 5l ey SRk (nl o SUSL polie Sk
Sl cdebyst G 5 dgly Dol U cpnoj gl 4 ssmsy 5 LD @5 Asmle gz e 8,5 5 oolicl
55 zon Ll Loty (eSiles 45 0B o Lk ol glis s dalimes dalllas o 50 dilats ;5 Yo YY wiansadd pslas

| OOsJ).A.AL.MA oLo)b eﬁr.a))u‘g A ulj.mmY'YY' JLM:)Q $°9)9

! Split-window
2 syrfaceBalance Energy
% Bastiaanssen



1Y)
Cuncd (510 M50lo 9L 31 03Ut ) gty (slia s Sl & 32 (om0l 51 il S o 3 Sadrid YWt g (Sl 4L 9347 2

51°4'0"E 54°12°0"E 54°20°0"E 51°28°0"E
= =
= =
F ] [ =
b5 b
= =
= =
= =
= S
= 5
L,
g T e el s
= =
& YNT .
= 0 esite leges samamn g
=
& oils Glhapgs clalloas )
B 199/700 - 280/970
I 280/970 - 320/988
[ 320/988 - 409/815
= [ 1409/815 - 490/678 =
:-; [ 1490/678 - 586/354 | &
é [ 586/354 - 660/403 é
0 = & 1z 1= Sa [ 560/403 -7 30/009
™ ™ | Kilometers
51°4'0"E 54542°0"E 54°20°0"E 51°28'0"E

o G393 TFT Jlao ConagST olo (s b5 595 - S

CwsST ol yo Lalls ol anie olold ainis les cald Lo fad pl jo a4 aes oo plad ¥ JSs Sledibs

0390 5t0 ;0 CawigS | oo ;0 Crizmad ol 08y LAl il IS e o Oly VAA-YAA o Jlade o ieS il oo

Ol e 50 Cl aseiin S 5l a5 a5eles ol ool 2l o @l ol o i mo e e g Dl £ VY
A8 o Al A 55 Lod VL sl ele (] 3 3 a5 35 m 5 Jlad Cnnd sl

51°4'0"E 51*12"0"E 51*200"E 51°280"E

= =
= P
3 B
3 3
= =
= =
21 B
= =

Laczad,

yraliwda olls ods

L S

= ~ . =
:;- | e T i =] =;.
=1 T I
=

= N 300/259 - 3521434

I 352/434- ABDISAT

[ 4831547 -538/1617

[ 1538/617 - 590/689

[] 590/689 - 641/769
£ ! [ 641/769 - 7ooiess | | £
=1 - [ 700/858 -T69/96T =
Z|l420 4 8 12 18 g
= . =

P ™ e Kilo M tE TS

51°4'0"E 51°120"E 51°200"E 51°28"0"E

Jlow (9 b ol Jlo @l ol 29598 -F S



SB35 ks P
________ S, Yoy
1P F Gl YT 2lo oyl oF oylos of 0,90

Iy Gy i il 38l L3 sl ole s all> il g (miirid ()lg5 ol olo jo wms oo ylis TS Sledibsl
Eyo g e Dlg Voo SVE 00gasme 5o yueliw ol o alls ol aie8 duo o plin A4S piored B oo LS
5eSlen Ll o by @l Gl museyie p Dlg Yo e YOY o0gaze ;0 il o yiaS olo () 50 uisren ]
e AU G 358 Los Y sl it sl plas 55 uglly iyt 5 Sl pateie JSA 5l oS
Sl o8, YOV-Ye v 08 18 slo ole 4y Cond 3 pieid g5 cp S jo S S Gl ()l gel cpl cde ol
asb oo 2L

51°4'0"E 51°12°0"E 51°20°0"E 51°28'0"E
£ =
2 S
21 =
i >
3 2
E =
= =
2 | 3
= -
= 2

Lazed,

¥z ela =l =.ds

LS i T
£ =
= = il Glt ey clmls o, =
= =
N | m— T i ] o
= 2

B 341427 - 390/119

[ 39201119 - 408/589

[] 408/589 - 426/219

[ 1426i219 - 2431010
=z [ ] 443/010- 462/319 =
E ) 5
= i [] 462/319 - 491/702 e
N 10 15 20 [ 4917702 - 555506 | |

Kilometers

51°4"0"E 511 2"0"E 51°20"0"E 51°28'0"E

Jlew (03, b Y92 Jlw (@l Gl 598 -7 S

o3gaze ;o ool jo alld b m el cp s (ol g oxiald GleT (Ve ole o wls e ol £ S Sledll
5 opyas 4 ol ed Cilize slaciand 13 wglle liw el o el atiie UKD 1 45 aigSilan el ond il o
il o Al s 555 s 15 ol ol 510

Lol 9 (515 42

5 Sralin 53 Slse L ptes 51 (S Oloj S35 5 O St 02 5 (B LD 5 (Bl Gl a5l AL
59 od ol Dt (g U o jolaie 4 pad (ol )3 gl (nl o S (s 4 a8l o0 (I8 Sl
4 al> o gl po gl (ol 5o sskite res 4 0l pladl eglly Gl ek slaling; gl yo patie Jloj ok S
JPles 3 15 ) 4 polad gumaiil ay pladl b V7 loj o5k G 0 Sl ool 5 ganaib sl
Ol a5 w20 oo lid Jols mls ol Zlzill g bbasss ArcGIS10.5 lidle 5,0 4 o eCognition

CA‘B YA L)‘)"'AA" GAOLA )L.\.{LA uJ)A-QSB)—uOL'.A.M) ols L) (!:’J.A).uo).:u‘a Y4 u‘)m44<505)3 ol.:ss Toe J"’b g).i)w



Conddd (51051l y39bai 3 0oLt b gty (yluw yo SWLwig 5 § 33 ool 51 3 Ll (S oo 48 (R Wy g (il L6 35T 9
fov

ol asgly ol 5l LaU cadlas 8)5e adlaie (o pw) A ol allB U Jlade jo Oglas Cunl 00y mojeye g
wilaie ;8 (b g il 4T C8,F Al lgh e Coles Ho el Jlo calises slaols jo (SLT Slels slaws g aud o5
@ a5 SSlges sldghe wilioo s 1) ond o3 SSWgets slag,b bl ln p3Y deily (owp 9550 Jlo o
ook sl lr ¥ Jesils (o) 3550 Jlo ool Gls el slalivg; 9 wglly Ol g )0 Gundyo> Wb &
6‘)10 oolaul 9 kS)L"" o).:_">:> 9 L'J...uj) 035 oolazul 6‘); o~ ‘5>\JL J...M.JLU 9 Ml)ksﬁ ‘)‘0 ‘) 6;.\.......1)5? s.i.jl...]jg.d 6[@
Kreith (1962) gordan(1960) ale> ;| (s Lo liioxs o b oasdlas ol 5l ol mls abl oo oYU Jeily
;1 a5 (Rezaei Moghaddam (1394 4 (Wali Zadeh Kamran (1389 Muzathik (2014) «(Y--A) 52 5 Almhab

Syl Ciillas cailazd 5o ps (guud o5 ol Oldlas [0 Jlaw o )68l 5 490 51 iomiw glaosls

S Ol

o293 $ Jgol 5l 9

enlgp] dom sl 8590 090 nl g Wlooges Cule) oole gy cnl Ll g el o 1, (B ol G dinnss
OB S g9 &5 Lo

Alie ol G At 0l 550 cdlome (s 5l oo 00ls edgi JSb 4 asl (bl 5l 2 Piae i o Baivn 55 o L
ol

&8Lw 2,

2l @8lie (o)l allde (pl G s g Lol Ly

Sl o>

el Jbo Colos 236 Lol allie

Sl 5wl
oS oo NSl ol () 1y Lo 393 ks b allie g yiiigs cilises Jolye 4o a5 LS S |

References

Ahmadi, M., Ashurlu, D., and Narangi Fard, M., 2012, Temporal-spatial changes of thermal
and applied patterns of Shiraz city using TM and ETM measuring data. Remote
sensing and GIS of Iran, 4(4): 55_68.

Akbari, E., Ebrahimi, M., Fiezizadeh, B., and Nezhadsoleimani, H., 2016, Evaluating Land
Surface Temperature related to the Land use Change Detection by Satellite Image
(Case study: Taleghan Basin). Geography and Environmental Planning, 26(4): 151-
170.

Alavi Panah, K., 2009, Thermal Remote Sensing and its Application in Earth Sciences.
Second Edition, Tehran, University of Tehran Press.

Amini Bazyani, S., Zare Abyaneh, H., and Akbari, M., 2014, Estimation of Surface
Temperature and Cropping Intensity in Hamedan Province Using Remote Sensing
Data. Physical Geography Research Quarterly, 46(3): 333-348.

Asghari, S., and Emami, H., 2019, Monitoring the earth surface temperature and relationship
land use with surface temperature using of OLI and TIRS Image. Researches in
Geographical Sciences, 19(53): 195-215.



SB35 ks P
________ S, YOA
1FeF Gl YV (olo oylos F o)lod of 0,90

Ashraf, B., Faridbhosseini, A., and Mianabadi, A., 2012, The Investigation of Mashhad’s
Heat Island Using Satellite Images and Applying Fractal Theory. GEOGRAPHY
AND ENVIRONMENTAL HAZARDS, 1(1): 35-48.

Darvishi, S., rashidpour, M., and soleimani, K., 2019, Analysis of Land Use Role in the
Formation of Thermal Islets of Marivan Township Using Landsat Satellite Images.
Geography and Development Iranian Journal, 17(54): 143-162.

Darvishi, S., Soleimani, K., and Rashidpour, M., 2019, Impact of vegetation indices and
urban surface characteristics on land surface temperature changes (Case study:
Sanandaj city). Journal of RS and GIS for Natural Resources, 10(1): 17-35.

Faizizadeh, B., and Hilali, H., 2010. Comparison of base pixel, object-oriented and effective
parameters in land use coverage classification in West Azarbaijan Province.
Geographical Research Journal, 71: 73_84.

Farhanj, F., and Akhoondzadeh, M., 2017, Fusion of _8 Thermal Infrared and Visible Bands
with Multi-Resolution Analysis Contour let Methods. International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences, 77-81.

Kakeh Mami, A., Ghorbani, A., Kayvan Behjoo, F., and Mirzaei Mosivand, A., 2017,
Comparison of visual and digital interpretation methods of land use/cover mapping in
Ardabil province. Journal of RS and GIS for Natural Resources, 8(3): 121-134.

Karenia, C.NS.G., 2016, spatial Geotechnologies and Gis tools for urban planners applied to
the Analysis of urban heat island case caracas citevenezuela. 9 th International
Conference on Urban Climate jointly with 12 th symposium on the urban
Environment, 1-5.

Kaviani, A., Sohrabi, T., and Daneshkar Araste, P., 2013, Estimation of land surface
temperature using NDVI in MODIS and Landsat ETM+ imageries. Journal of
Agricultural Meteorology, 1(1): 14-25.

Lu, D., and Weng, Q., 2008, A survey of image classification methods and techniques for
improving classification performance.

Moradi, M., Salahi, B., and Masoodian, S., 2016, Analysis of land surface temperature
gradient of Iran using MODIS Terra and Aqua data. Physical Geography Research
Quarterly, 48(4): 517-532.

Pijanowski, B.C., Brown, D.G., Shellito, B.A., and Manik, G.A., 2002, Using neural
networks and GIS to forecast land use change; A Land Transformation Model.
Computers Environment and Urban Systems, 26: 553-575.

Ronald, C., Estoque, M., and Yuji, M., 2017, Effects of landscape Composition and pattern
on land surface temperature An urban heat island study in the megacities of
Southeast Asia. National Library of Medicine, 15(577): 349-359.

Rozensten, O., Qin, Z., Derimian, Y., and Karnieli, A., 2014, Derivation of land surface
temperature for landsat — 8 TIRS using a split window algorithm. Sensor, 4(14):
5768-5780.

Shi, Y., Katzschner, L., Ng, E., 2017, Modelling the fine- scale spatiotemporal pattern of
urban heat island effect using land use regression approach in a megacity. Science of
the Total Environment, 618(15): 891-904.

Valizadeh Kamran, K., Gholamnia, K., Eynali, G., and Moosavi, M., 2017, Estimation land
surface temperature and extract heat islands using split window algorithm and
multivariate regression analysis (Case Study of Zanjan). Research and urban planning,
8(30), 35-50.

Wang, Y., Ch, B., Hu, s.w., Myint, Ch., feng, Ch., Chow, W.T.L., and Passy, P.F., 2018,
Patterns of land change and their potential impacts on land surface temperature
change in Yangon Myanmar. Science of the Total Environment, 643: 738-750.



Conddd (51051l y39bai 3 0oLt b gty (yluw yo SWLwig 5 § 33 ool 51 3 Ll (S oo 48 (R Wy g (il L6 35T 9
fo4

Zhong, X., Huo, X., Ren, C., Labed, J., and Li, Z, L., 2016, Retrieving Land surface
temperature from hyperspectral thermal infrared data using a multi-channel method.
Sensors, 15(16): 671-687.



