3
*
" —
$e

;d“
3o
\»

sl GIS

WY e ool ojlod oo lex JLo ORI GIS 5 598 51 Gromiw
Vol.4, No.4, Winter 2013 Iranian Remote Sensing & GIS

00-1A

b b 6205 9 (ol g G- (Sloj Ol it
TM&ETM+ sucomuws gbrosls 3l salaiwl b

Yoo Yoo, \
Q)Bé)b S ¢ ol jgile a55|o . *éwl Sgena

gy g oSS e psle saSisls ¢ylolid 1.
ssb pillpal axles o olKiils )90 5 o (5 358 (semeiils Y
S5 o8l ¢ ol (SLdl i (655 (gl ¥

WAONNE callae (5 pdy fo)b VYA FIYA allae <)o o)

R

1 Eenl s (50 slonlS 5 S Lty j3 oo (sloardls 5 L 135 30 Oliee 5 Gl sla )5 )0 ales slagSl
L oS 050 ol o> 5 5 (535 p0 bl (e Led S5 51 (laosslis slml czse e (sme (Slonms 55 i 5 Syt slaclad
S5 5 Glos Syis aille g5 ol 5| Be 3,5 il 5 Sl 5 i |y il Gl cslelsale gl 3l oslizl
§ A o jolaieds (slabals (o g Vb slas s Slap e i g Sloleale nslal )b 5l et st (Sl slagSl
8 ol 5l e e S @b b ETM# oioeins LANDSAT o,lgale 3ol 31 oolitasl ¢ 3aioes e,y ansl 650 gyl ks
S5 Gladlds ad Gizen 5 10 S)> @¥l gl jslitens TM oz 7 ik 5 #ETM suizees 1236 )3 (High Gain)
oty B (SB Rl ohaw ols (las ey cnl )0 @ls celesg dLa ¥ Sloj o3k 5o 51t et )8 St b ln
Bblos ;500 5l G (S %0 009,38 5 03,88 ol (slod 525 64 slo S )0 9 3o Ty Les (liee (i b il alS
Gtz S L b Ghlie s 5 1 ls Gllail 6 s Sl 5 0390l BBl b ales (sladile i py el (G55
] 6t S 31lS s g s € )S (el ol iy 31 S ol 030 30 (@S Dy 45 il 4L i Gokaze LS

ETM+ 5 TM osioiws « &), puliz copny zhaw sloo (ol o8

SANYVFAVEAY (ol i auped olS2ils )t 9o e oSty 1l 45 r00iiS ailSe ooty si *
Email: ma_ahmadi@sbu.ac.ir/Website:http://www.ahmadimclimate.com



Ol g (g Sgoxo

.(Fallah Shamsi et al., 2009) o.il of on

30 erio sl Jld g i S0l e gl
Slasiie )3 (gawy Sledd @ omie )i slo et
S5 00t 3T 4l 5551 o e (S50
wbdlen sl ol )l plw g Lo Ol poss oo
.\_st_a él_‘>u‘ |) ‘_;).Q‘_u L;)LA)? 03> 9 09_.»6»:
coliod e ol 5l Gas (Ranjbar et al., 2005)
L blie oles slacsgles o5l ST 5 lagSl
A lod AlE g jslatedy )] 4l g 5l 0
S SuSS jleolaiwl b 5, 05 oSy Sl g

3 ol 4z gs Sy50 () e (Slos drloxs
slail lo @ buyl o casl a8 5 )18 o Siagh
90 0% ol i ey 5o i slaiagh
O (5,5L8 ¢ o lrosls jleolatul b s
Sglaie Laodiznw 5 LacSuST (6,55 4 g 400 5
ASTER oxizuiw polas jl oolawl bas Y-+ f Jlo
ol 6o plee alaily 050 4 ailejuiz oo
A0 5 (Sesde—n sla Sh o9 5 G
OSes 5 Ky Ky sy G el | s Blos
G053 slasKins] 5,5 LYY Jle yo
055 3| G ST 5 9 (AWS) | ulislen
A S e g e e by e bl
3l 13 aslllas 3)50 1) oz g y0 92055

o232 U1 ey an (Ve 0) ol Sen 5 5o,
5 oo el g lse o5 (55) (S0t 9 2besS
g 0 (Yoo Q) Jludl aslo ol e e S
oboly Ol b (Sl enir Sl g () p
30 Al gl o a4 lies oS! 4w slasasls
oli;....\.)‘ L) u—| MLOA 9 u‘)@r’ }‘->L‘ B QLT]QA 9 JLo.w
(V) o8 g gy e By 7S

1. Indianapolis
2. Automatic Weather Stations

doddio —)
g5 am ez L ot slos slagSl ik 5 el
3ol s Slej o3l 53 gl gy 5 0T 608
Colr 0 Wlg o oS Sl (pladlsie o 5 Lol
2ol sleasil 50,5 18 ol Jlegh S
sl sl slanl )5 4 g s oz Blewe >
ST S N PP U [ WG| NP
Sl gbes slaasl,s

odbodz and e S5l led Gl ) Lo
ydss sileyS &5yl A o a5 slge Alsgay
b sleo .(Jalalzadeh et al., 2008) 5, 5" oy 25
ol polie oS B 5 glasled lsieds cyme
Miryaghoobzadeh and ) cwlsa 9 ol csbii
O—ed—sasls 5l S .(Ghanbarpur,2009
sl 5 iale)S oagay dgr g O i sl JSC
Lely g Gl ;5 (y iy ain] yois
3 o g slod 5 lsa los ployen (Al38l
Streutker, ) 55,5 o ol ol Sliwg, bl
5 Jlio 55,k et la S 0z 36 (2002
ol i ulsB U sla hoss 9 2= SlelsS e
ol a5 oany ol ojlasl g 3B S .ol
3 el b g (e (FUBlen Lo S
Kaviani. ) .ol Oglae alizuw glo Ko ¢ ool
5 Slss b e, 5 Gl b e 45 42001
e Gl iy ply e oo 65950 Sl o3
Sloanny b (o8 o Sondg )0 ol s a8
Arkhi ) sl Slie slale; 1o o slodnlie 3 b
s yoloms glom (slos 055 g oo (et al., 2011
5 easS o ablol 1 Gl CosS s e 45 e
SAd s 50 2lep s ol e S i ete
Olac Gy conlin e Laylyd ogd 50 45 ol
a8 s 5l ablie olwlis o)l cowal 55
505 51 3y Ll 53 L 30,5 Ll
agys SBras die) )3 (5 e b Wiy e il e
= 35y slemdan ol adlhe e Los a5 - (55

Ol GIS 5 590 51 Gliaiew
WA liened ® ol solad alen Sl

oF



TM&ETM+ odicriow slaodls 31 oolisw! b s seid ) 9 (5130 (el G0 Gilo) Wl s

Gl ;o Ve e Jlo ;o o 58 g 00liogias ye
590 50 598 5l Ltomies sloosls (65 54 lgie b
Olzby3l je )9 ssul ojg > (Lol mhaw sles
ol s sles (et Slats; (v n & (26
Il sl 5l oolaiwl Ly o j50 (slmosls
D9y Coo sy s 9 ETMF sdionin slaosls
sloosls (uluwly mhaw slos s 1o colaiul 8 )50
Wy Slaslics polbe 4 Cams w90
Ly e 2550 ey Lo dnlons li5 o)
O A aS ols las s el 5l ol gl
sl Sl Slasline 5 Slowlxs sleo

sl 5l eslaal b (Y2 V) ol 5 (550
L ETM+ ssiomiw pgas Qin et al glo, >S5
D5 ooty ololy 85 35 ol (siloosly
5 sl 5n o Sin sLnd g (5 ol gt
b sles dsllas 4y e oo Jlasel (goie JonS
Sl ST ay i 0SSl Slsel el (e
5ol aolie b iliiue sblie i sl
Olee b gladlae o (Y1) o), Lse 5 350, .o
aigel) slo,lemle olas 3l eolarwl LU LST acss ays
oniziow pgbas 5l St b Gloal 0 (63,50
(NOR) Emissivity Normalization g, ¢ ETM+
(REF) Refetence Chanel Emissivity 5 Method
o=l gleaisly wo S agd | Slsal 0l (Sl ands
2555 slaby, (o 45 0s o) 5l (S e
8L yedaie an wilgs oo 0 lacsls LS 5 5o
Sy b Sil> opiz Pl o sl ool
2,8 18 eolarul

Jeolse 55 gy po (Vo)) liSen 5 o le
aold 5 Conex (CO) (pS9nSlgige (3N s 2,15
sleools 5loas adei 1> 0,52 sles e ],
Ll zlsenl b 5 g 08,5 o)y ETMA oiouiw
L el (51> 2l sles Oliee b b ey o

1. Advanced Very High Resolution Radiometer

At @l Slhsi s (ale)F 0 pix (e b slallin
oo g et o 1y Las Gl eg Sl ol
ol = NS 3l Jalse aizmen 5 (608 Cona
53,8 oy 2 L8 e Les Gl 8l g Sl
oy Sl (Yoo A) o, LSen 5 paie (g yaras
)9 S5 Y955 Dlyds Wy 2 1) e 51>
au (Ve A) hlsen g ooy s asols )13 o)y
5 S slaosls 5l Jol> o glos anslin
;3 AVHRR oaixi o NOAA o lsal s pygla s
SISl Ul glaadl g wisle, ose olwsk
v sbes jloaslawsody glaosls o o cxe alay
5 ol gsle ol 055y e sloosls g o,lsals |
los Jae aigs o L (glallie o (Ve +9) o) San
5,158l 5, clmools 3l ooliul b bl _oxlaws
S LS4y Ly o ine; loosls s AVHRR NOAA
5V ) J AVHRR siizis yyga 3 o33lg
bl glgie an ey oKl A swliilgn slaosls
el Silsyl il Al xbaws (glos ko o iS
S L (V) 681 ainS ol |y ol by
Syg 1y Ol 2= s @5 (695 TM ssimins |
Sl 3 g
dliie @y glallie o (V2 +7) ol eon 5 ol ssle
;0 ETM+ § TM saizeiw slaaily Sledbl slgizs
b bl ) ol et 5 Shle el
5 el 0Bl G S 4 adlane 5 LA
Sl 9 a8 5N o alal, (V22 V) S
2 Gt adlaie )5 ey b 6 L Les
5 =l sleosls jleslaul Ly 5o s ) Jls
el 5 eyt 950 o) ETM 5 TM __olSia
£33 oo 555 Byl 3 (S b s 5 sy 3
OhLSen 5 LSt .ol 009 o slod 9 (6,18
Slsls o ctomghy 40 55 (Yoo 2) o)l g (Y- 9)
b ol et Sl 2liz 9 L2 Gdsr 9 )
Y e o lgale ETMA oo ol 3l ooliol L

'“U‘))S [Cadbd

Ol GIS 5 590 51 Gliaiew
WY liued ® ol ool alen Sl

oV



Ol g (g Sgoxo

3 g ] ITWE
N
_é “'@»E
L E
H 1
M
i [
:J
[
o L}
i
i
B 4
ey L}
it 08 et |
I W et - ——— T

pgtlae aoei 4 liws jslaneds allie (ol o
comlio gloools (g ylaez 25250 LSS o )0y
JL3o g go 00ls b aslsl jo a5 Se5UsS J>1se
s—olidlen oS! oled slaosls Cansd 50
Al azd § il bl cwbilen flesle 51l
5 ETM+ oaizi s LANDSAT o lsal_o gl
gl jebate 40 (V) Jgoz TM eaimins gl
SbS sleasd s e 5 b (Sl N
ey oile 50 3led e )l Slsd GRL sl
L 5l (ogos adlaie pglad i) IS 4y alle V¥
REETPCREWERS Ta o LRSS IRy
@ ol 1,8 i g sk slass ailazd 5018 WRS
el FAYA 9 2YNE Lo

High ) #-Y ool 5l (=)l 4 zl sl gl
odiotiw pols yo e £ SS& o a8 L (Gain
odizw 00,5 agd TM ssizuiw £ wib g ETM+
bl g peas glaosls Juass Sl ETM+
oo 0L A S (Sl e B el B S pe b
S8 laae ETM saizeiw 51 7 00l a5 ojlw o0
) zsb 5l ool JouS (Lo )3) g g b (2l
(Shakiba et al., 2009) &S & S o;ll

1. Row
2. Path

Silbwdos am sz S )T, ) 5l eslinul
Jolse el b ot e ol sl Sl
404 ol Lo suslewwsa s assls,, ;953
oo VT ol e alllae 0,5 o sl ol )b loe
05 Uy al38 1, 6 s S S Tsign
Sl g ooljasgsT o)l il =l eles
» sl Rl ol @l aegh 0 (V0 V)
oolaiwl ASTER odizeiws pslas 3l o i bl
TES 2,65 L ()45 (55 ddlain JounS o0
ol T ooims liss gt slaasl .00 ,5 ags
A slabeza ;3 555 wlie )38 3T e

R Lsoﬁ)lf 9 Hodguw

a9, 9 olge -¥

axdlao 5590 adlaio —V-Y

BY lidlyir Jsb 5o b il 350 51y
5420 Y aldlia (2)e 5 6y9l> 4B YT a0
0o b s (ol sl 85 13 Lok a30 Y
0399 Jsbo ploly s a5l 0 100 - el
o aVlu Sl LYYV JHYA0Y Jl )bl
a0 VA Sl ¥l (Sl 5 o oo YTV
L ¥4 Jlo @ ko pos 52,51 by 0l ilos
23y b 3l i 4o 6w VOFAFAY ixex
3o ST ogS e by S Sl 5l el ol
5 plin ez <ol cpms csloosS & Jlad oo
il 5l had slaslBog, .l ouls dgame 25SLL
(pbael ) Stz albog; @ a5 WS (oo jpee 02
o ol L 5 gl Jad )0 loii 5 Col By e
et 60> wgiz 50 &Bly ol les azlyo 4 09, (0
CH (S B 0 S Olye & et 00
aslllas 5,90 ddlaie Cosdge o)l Slol,8 Coanl ]
el 0als ools L Y IS o

Il GIS 5 50 51 Giaiu
WA leasd ® asles olad® sl s



TM&ETM+ odicriow slaodls 31 oolisw! b s seid ) 9 (5130 (el G0 Gilo) Wl s

w9 4o ool edlaiwl TM & ETM+ sudmiow LANDSAT (slojlgale polai .\ Jgo

oMz £gi A gL, o o g F gl e clblop Fu b o,
ETM+ 1 PY-Y VYAQIYIY Yo BIP1N . \
™ VPTove VYEOIB ) VAAS/) /Y Y
™ VPTore \YEFIF/ VAAV/S/Y - ¥
™ VPYore VAR YoV VN0 ¥
(V) akl, 2lod lglds (i 5 Jrazd sl YU pglas

O ol gl 4l wiyesl Jloel oo Y IS8
e e sl slo)lsale ngas )|

sz | by, sles BT alal, ol yo oS
Jolre Jsl gl 8 <l Ky (5S>
o BK, ‘(Wm_zsrqurn_]) o FEF[ A
L g (2olS e o VWYAYIVY Jolas a9 (ygummsl S
| (Wm_zsr_1pm_1) SUESUR N o] IR
o el 5lod 9" gl (gen JuanS Amslono (o
o | Gl 2 00 SOl Gl o s
0dols (S b)) (g oS (il sloo jo ol
@lby) @bes haws sl oo jlade 99 o0
bos L el (6590 gl iz slos 4

1. High Gain
2. Brightness Temperature
3. Surface emissivity

OUA‘ 9 ..\_Sk,‘_..ql.’..o R ) ‘5)@_.» (_gl.ao.\g...\,l ul.».a
Namdari, ) o5l oo o2l,3 1, (508 ol 50 ;U1
Sy5—e plas 9l A DsS egiy (il 50 (2009
Jlw p,5 Jad 0 cadldl canlio byl jo ool
28,5 s
o) 2o pgad dnd Jo o
I e s sles oo (sl o Jlac] o550
sl ol ool gules VO SS j0 gl
el il dmstoxo (i
oy L oz ol YL 0,0 b (5l s
Jros (rhaw sles 4 i A JuSy 4 JuSty
W)
ool il bl 4 (098 ) o byl bas
(1) akayl,
Lk =|:(Lmax _Lmin )]/(Qcalmax _Qcalmin)x
QCal]+L,;,
(Qcal,,, =255)—(QCal,;, =°)
QCal;, = DN
DN )0? J‘—’L’ lem®n «_s“"Ja u‘*)l’ Lmax 9 Lmin
=) JQ[ 20 <
WSSy 2 ap, el (Wm™?St 'um ™)
Headerfile ;| Bias 4 Gain ,la_____4. Lmin+Bias

o> YOO g 42 Spa

w‘ W) C‘).')L..w‘ ))5La.s

b9 sbed dwlo (0

alaly ol g gl 4 b il ly o
e sbos @y (aeb b polie foos sl SO
20 eolaw! (BT) oL....M

Ol GIS 5 590 51 Gliaiew
WY liued ® ol ool alen Sl

04



OlyKod g (g Sg0x0

P ;¢ (6/62x107j.sec)
e ol e bk (2/998x 1P m / sec)
ool il saieln S 8 4 (1/38x107% j/K)
A eolS ax o jlasly sess deosls haus jglated
18 pdy plol (0) aaily b ugeandis 4 50
(©) abail,

CELSIUS = KELVIN -273/15

ol oy (ALl 4w ysNl Jlesl ol ¥ S8
B iy

o g @l Y
b e (Gl ) p g and -N-Y

= 0ad Jlasl sl 68l 4 axgi b e ol o

gl Sl el (5l Sleogaz polal g,
L (sl ngal omaiil G (F JS0) 00,5
Sloles oline Slpdl g (Jlgl2 @ je (oo 4 a2 g
Sl AR W 4 Sl gl sanaid
B J55) 03,5 4td e has

i

slolsale pgal dbwsay oadodds ()l pgas B JSS
3l s ETM+ otiomiw Cawad

aS Sl gled (V) adolas 5l oowlcasoas b,
g Job 5o podee (uilosl) adss sl ol e
5 sl pm sloisy 10fs (11/5pm) psles
Lo el ooy iy 2 y0 (o5 5 Joha o slod
S fen Jlaie a5 gy g SI a5 58
G 5 9B by doyd 4 g b g w)lo (e
Aoy Hlaie (FY (Ve e Q) an g LoSKl) Wigd oo
39 055 oo dpwloes NDVI 5l oolanl b LS iy,
S8 eoliwl 0,50 NDVI (5,135 asbiw] ¢ g, opf
2S5

A baoye JuSy 0550 (pl o1+ /Y>NDVI .
LT ol o (g0 e $ e ¢ St S
Cwdd (Sl Wb gl S sbdigad lasbuls
el +/AYA

NDVI 5,y sl L S :+/O<NDVI ¥
Shaie 5 Jol5 palS by b gblie #1051 55 )5
00 03] oS +[AAD (g a8 (5l ol i)
sl

e Sy 55 sl o /Y NDVI< -/8 ¥

Lol (S
NDVI aculxe (&

Cr92 9 5=, 95k 93 JINDVI alore sl ¥
2LS O arls L wos 5 eolewl ooy
ol iog Olue s (F) adoles 5loas Loxige
Ciigy oad gy asld dulre gy ool Jles!
4o (V) JS—% ;0 ERDAS l53le 5 fas jo oalS

el ol yo ioles

NDVI = NIR —R (¥) ala),

NIR +R
dmlxe 5 (S pslal meal 1 0BG o
(F) adayl) 5l oolainl b oy pdaw sboo (sine o
Ts :T—b ) ‘da_'b
[1 + (%}Lne]
b bl il sl gy e S b A

Y i IG :Uh‘az%,(ﬂ/ﬂm)

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

[



TM&ETM+ odioriow aodls 31 oolisw! bl jis s (655 9 (5130 el G0 - Glo) ol s

P
- - — I PR
00 el - — F-B1 s
§ — e «@x
w =
; _\_\_‘_‘_\_\-_\_‘_\_\— H
0. 1 St bt
Lt iz G
c . - . o B e
)_,L‘ 3 @LS g ¢S e w A L;"-:J’ 6L°A"L“‘" Y Liw s g
e shaail s =
. e o
i R . . . .. |t _” |
SleMb] oS @ ordad slodiges ciy a3l e .
—

sloalic s sye0 Slib 5leg )5 0 slo Sy
u_wLu u‘)_..n 9 J._:é)f 4.._.»[.790 od— L)—‘ A“rp_.,‘_b
Ol e g Lol S3eSs 5 Ked 5 adiges
RV oA I S ‘_gl.bd.’j..o., 5 Lefi PNTYONS

Y JS)

Lg‘oﬂy’t:b Ras )l a\.\mt‘).x,..J LS'{LAJ L,;M:\.E..Ja asa .0 JS...:
3w s ETMA ediziw Cawad

5 oot )L gl sanaib sla by, ubul
aslllas 5,50 ailaie JSODATA g, a4 oniics s
pead ganaib £ SS90 )T eend WS A 4y
Ao oo plid eais oylas gy |, Ve o f Jlu jo

(AL Gibe b o De (B b e
Sl sl g, G—ib Sl nla s (SeSe—s
Ot s sl Ly oad ol ganail
s s Ly o )15 sl 'l
Cdypdn plosl pLS Gicbe 5 b g e N
(A JS)

3y s ETMA+ odizeians

s e
FeBiP St

.
g
w R

Jloesl S5 a4y b sloailis a gy 5l e 7 K
9y 2 sanaib Sllee suilen o i a5l '
Of aome a5 wd plil ik slaile 5 gl ol
Sledbl (85 L o b cewl A S ea050 4ils
aS ol SaT aslFaw slag o,l8 5l oselcwwsa e s

CoilaSs g i cde 4 SB g piuldsis polan
Cawddd o)lsale ygar oaiio,la sonaid i f s

1. Supervised Classification Sl eh ETMA odizmins

2. Unsupervised Classification
3. Maximum Likelihood

4. Training Area

5. Spectral Signature

Ol GIS 5 590 ) G
WA Glese)y ™ aslgn sslad ® aslen Jl

4!



OlyKod g (g Sg0x0

O S 6L et (Sl sl 0 S
aS o)l gl cdallad glagl 55,05 L ol
L b dib (n 5imb om Soalea 5l (Sl 05>
S ) lp cnl g ol S de )8
ol oz el Gy, i (Slapldl Gl
(= 75 30) SRS oo Jlugil o )3 odes
S8l )3 b 2bo)S o nir (el gt o oo
)l 8 i ailaie )3 el S e ST yke 5 03gm
GFna (0,5 il pliz) gle)S dil> o o g
33,5 o0 oaaline (¢) Elzalt o> 5 L adkaie )
e Oliem ogae (e S slaail> Koo
oz 45 5,5 o L] IS g 3lene aibly 03gae
1 ol esbome bl ) it (Sogll 5 S35 oYL
5 il oads (555, ok QUL 08 (o0 4253
bLis ;S0 5l wslite (L5 7 J&igJex bl
St g Sz oS5 b ple)S Lol o)ls g 0ed
Mg g o5 Bble o ohgn b el slaplbls
Ol g Sl Salen ot 5L Jlod jo Sles 55
@be)S b g b s slagSl Ll 51 (LaS 595
3l oimsdn SaS alBog) s (izred )l (55000
@boS opsz oloml el ol o 4 O e g
00 (oo (655 yo 00,8 AL L duolin o) auuls
i ailaie 10 g g els Jlad adllgiio b a5 o
S5l dalol
@lbeS el SO o aw ailaie 3 odle a
(55 SLboes) &S5 (oo 6 2)5 » Gebate
2 Syt losS Ol 1 09581 5 )95 0wz @
Slals b awslie ;0 (gomw de 5,50 slaaisls
aibaie ool 50 4SLIgS 05 b oo sdalin ol (55>
g Lo Lol p ebaie (olojw SzsS sladins
2S5 Sl Jlo 5o nl 095 o0 iz 4 55 e
s el leie 5o Ol (655,18 Jods 4 i ailaie
a pl Gl Cums GRS eizren 5 00
Ghie le)S 0pir b plo 5 B8 les (s 0ed
5 S ailBog, 5 (bl by b oo S

oS Jo o els inle S il isansy s 65,
25U Ghls sy g s e 4 LS s
5 2l ok (RIBIL Lo ol pls el Saus S
a5y BLS Libe GBIl g b se GialEl S
do)d g e Colus (IS jeb 4 g oo a8
5 RS Gibey 6L A gaazme (oo b
ool ools igled Ve 9% Lo Sl 1o b g (54

100

90 |

80
3 70
3 e airr=iz
a‘: 50 L TrE
F
_}___ S b g PO

20

10 t

0 o EEZENN] i - -

Sl A e

9 ).,L s ‘SLLDG){)[S L_,’JNLOO olib coluws )1354..5 A JS.»:
S e )0 2LS Gidigy 5 (5 b

100

a0 — e

80
1 70+
’ 60 n"?.\f
-?: S0 —+— E"“Y-ff
- g
1
3 30 @¥a-¥1

20
10

ek e

]

alfas cag,l5 abes Slih i ol Jlogei Ve S

b e 50 (BLS Gibg 9 s g b

&l 2l e -Y-Y
loodgazme s b (ples uiainh |
AR s (Sl all g9 g a5l oled
Oialed 4 50 )8 K5, 4 O JSi 0 45 o
= Gl Gdnie Sld 0l Sl plie diledl e
A= Oyl pl g (SB Eble 5 ol535)8 0390
Oizmed g Wl GoSae e 65 b (bl el &S
sloosgizme o Grlaie ((F9Suw) 58 Bblis )
lsl8 L std 35 0 6 oS1 e 5 005,823l
o azy bogled j5ls g o bl po pie

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

7Y



TM&ETM+ sudzxiow sodld 3l oolaswl b o3l s w6393 9 51> e S0 — Sloy Ol puds

Gebite bl pas sLagly 35505 b osugts 5,05
YT oles aab b Ko byl 09,5 S o]
3o a5l s 4y o5 il a0 YV
sl 03,5 sl |, Il Al el b lely
L (=dby il sl o 4 aibe adils )
Gimier shls Baes a5 cuul oae] 335 yiaS 1513
3o ae el ol Glaseis s g (50 aLS
Syl aalol p b adlhte Coaway g3l G, b
Sl ool cely bos p alS iy oYL (5,105,850
YL oles glaasl bt g0 <8l g2y e )0 &S
DBl 4 a1 092y adilaie ;5 (6 8L 4 (3laie
L ol 5 st ool 5L Sl 51 S g
g5 se (g 5ol (Sod el cuballpad slagl
Lol Olsiss a5 el o & ()l il Ll
S wlBsg, )35 uizmer 0 ye p Ahib (50
) splbete ple S byhas ble Koo wile 4
s i |y ol Gl oo b9y 42 48 005l S5
olom! el il ddlaie o 50 0 pb LS|l 0g>g
eLbaiols 45 gl ol b sl 0y oS s
W08 ol o5 jebles il 63Vl sled (Jlots
adinb alwgan codJltl ol Gliee 0 it
AS Sl oy g S YV ol 4 VY12 Sleo
D58 oy, |y ddlaie S Colus 5l s 0 Y- /09
it (58 7y lyie ay i ailans
S o Jlod an (@b & G 49) oS
S50 (Salen wilis dilaio pl jo 4ilgs Laylyi
slors 5 Sl iz 0058l dszan ;o nbs s
s Salis lap il 5 5Ll oS o
SR 318 e (590 pSTe SBb Ly (cwgmne
IS @les s (GSae <3l o8y LS
2 b mliEdeul st sl 0o
aied b lagl 5 caball b slagly Il ol
e 5555 Slls s 3blis wpdleds sl 2l
Rz 4SS WS e o 28 o Sl
syl sS L GLaLS Ll 3,

aslhie S 1 09 oo cdrline Jxio oSS
A 0,8 o st ol dels i dalaie jo
3lace YO 5w e o, 5 ol a0 F--YA
Ol Eg—omme 10 0,5 o gy |y adhaie Colis
bl sl adlaie cpl o 0,5 sbhails colun a5 cus
30 90 adlaie 4o .l i o (w4 dhio) jgle
WS L LI S 08,5 SO b i dalaie & jgloe
o=l e )0 0,55 oo i 4 Sl ashais ) S
olj\)s).é 9 GALIQA (_gl_huljél.v S9—=>9 J.:JJ LY aalaio
HesS Eble b slagme) Gl g cusiiws agd
sladil> 5g >4 u‘?—‘s“u—*’“-““““"-“’*" JrEiingy
5 63l S LS Gt ) Gehte 95w
Ol 4o o Sl Judo w |y ledllcalo dalais
2,5 oanlie dalis cpl o SeSs <8l g bk
= il Gadate ole S badas gy adhais o
Ok S92y Gwizmen by (WL Cle @ ool
o oo 0 o Gl g dihie Jlod o (25
o..\.pﬁ L;’.L")f GLQO):-J ol el °"\'15‘J=f. O yg0
Sldail Sl S sl iz pl aad ol oo (S
a5 5 (aS) pidS aloes (ST 8l b el
S>oS dalaie s o)l ez dalaie 230 0 lesw
@ S (LS by yidn (ST b 4 cox gL
Ll o & ddhie 0 0l 568 kS bl Ko
S ails o adhie ol 15wl Koo (glaieS a4
‘(05);l_m) ULQJ)j) J).Q,w Le‘.uﬁw‘ oals U"L‘w‘
2t el ol 4 oblglhale gliwg, 5 «zally
Gl 5l aS SeSs S8l y0 > 00 5 oo Jels |
Condax o Foo VY Sles aals buly s sleo
wbly glesasb s, 5 Hl bl S oo
5 Gy bl ) gelae Ll i gl)ls S adlais
S5 s yasie GLagls sy g ol (g0 2L,
Iy Lo oasS boss yuds ddlate ol jo cuiallad
Gl L ashis gyl 6ol o)ls ongep osma

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

7Y



OlyKod g (g Sg0x0

0599 Jo=b 30 (575 Ol pudi Wigy il -¥-Y
axjllo o 90

Sl Sl lie (3l K0T 5 Laioay
2 Pl Gidis 9 b g o Al Gl )5
pobas JJalu YE 0,90 b jld (64— 0gue
20,5 ookl cawad o)lsale TM g ETM+ soizuiw
sboge,b 4 Vb sloosiziw 5l pgai ¥ jghiie (o
YWAUSTIYY g YWAQ/YIY - AYFE/F/A8 AYFO/AN N
RVRUELY]

Bt ot b il
g

0395 (b 3l e 53 (Sl Dl Jloged JSB AT JSA
YYAL JINYSE L

Js_)'9) L» ).:L 6)).)[5 ol ‘S:Ln) 0,99 U"" ‘5'0 BN as

Sy G S O S 5 005 ol e o3

el als gloasy ;s

S aomis -F
L i )LS Gkl fzres 5l 4 azgi b
Olsme an |y Laasl ool los e )], 0 sla IS
)5 4] pSan

S IL et whaw )3 39290 )= nl )
el plojls ol (Siales (alS idey 62015
Yooy Jhw jo ollen 5 Xingping oiwsh ) L

alFas bl s ooga o) i s o -Y
Olpsr Iy odee (s &)l ail Lo (65l0 0
aliee blis gl ol sl als a5 0,5 Slubis
Sy oo 0l il a0 Yo b 0l

Lo, 5 Ly ol 5okl Lo S (gladils Y
hole Glsie 4 g iyl (550 034l 3blis 5 (S35

S o9 Oy 4 plio (G geizme 4 ls o
3,5 o)Ll 50 dalaie o oo )8
a0 Fo-YA Sloo Olib coluse i S 50
S5 ol Canmag (st 990,25 59 3,5
YF18 ales aib an o colace o maS (0)
5900, YYIVY e ds oS 5 a0 aS )l 3l a0
Jolss 1) gble S colun 51 Y Jgo o ,0 VIV
3 el aab 7 SIS 4 alfa gblic 00,5
el 0als ooly yioles VY S

140
5 120
! 100
) ‘
1 60
1,
s 0
Y20

(1]

38-40 34-37 16-33 41-49
e aile

S g Al gble oles dids g Coluw Hloges VY JSCS

et e alF blis colus 5 glos Sk Y Jsos

(ho32) (s sask) (31,8 5l)
VO-- \
VYYD INIALRS YYy-\# A\
YOIVY AAIAY YV-v¥ Y
YY/IYY \YY/Y- fe-YA ¥
YAV IARAR fa-1) 0
Voo YAY/A4 I ol
%
32
3 - EFLY\
'4 u et
320 o
16 ¥ -1 Sl
:* 17 . ‘ grr-1*
3 g Ld | e
o] [LH i E ilh il
il gadhie  aaibe  Jesalie  puadbos o cdbafh oo weiku

A58 gblis s glos Slib colue Jloges VY UKo

S e s)lo e

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

7



TM&ETM+ odioriow aodls 31 oolisw! bl jis s (655 9 (5130 el G0 - Glo) ol s

P A

Afshar, M., 2009, Heat Island study and

understanding of Tehran, J. of Sepehr, 71:
56-62.

Akbari, H., 2000, Study of Thermal
Distribution Pattern Using TM Thermal
Data in Tehran City, M.Sc. Thesis, Tarbiat

Modears University.

Akhondzadeh, M. and Serajian, M.R., 2007,
Using Terra-ASTER Satellite Images
Show Urban Heat Islands, Excellence in
Surveying Engineering Conference natural

disaster and natural disaster, Tehran.

Alavipanah, S.K. Ehsani, A.H. Matinfar. H.R.
Rafiemam, A. Amiri, R., 2006, Comparison
of TM and ETM + Sensors Content bands
in Urban and Desert Environments of
Iran, Physical Geography Research, 56:
47-64.

Alavipanah, S.K. Serajian, M.R. Khodai, K.,
2009, Land
Modeling Using NOAA-AVHRR Thermal
Data, Physical Geography Research, 67:
1-11.

Alitabrizi, M. Ghobadi, F., 2009, Heat Island
and Temperature Change Tehran City,
the 3 rd Conference & Exhibition on

Surface  Temperature

Environmental Engineering, Tehran.

Amiri, R., Alimohamadi, A., and Alavipanah,
S.K., 2007, Study of Spatio Temporal
Variation of Temperature in Relation to
Land Use/cover Using TM and ETM+
Data in Tabriz, J.
Studies, 43: 107-120.

of Environmental

L a8l () i o e (6 il S 53 ciclns
Syl &lay (Ranjbar et al., 2005) g.axs I

ool gty Eel 5o 50 jEs gylio ¥
iy g Bl Lo ) iyl | 3l
ol g Ranjbar slaasl L g4-s90 ol LS
Coe g dnmlie Gl oo 5 AN ,0 (V- 0)
1o 518 )l g s e |y o

(S10iS Sy o G5 bl b sl -0
S oo Wl 5t et ()l o8l o

O gy Sl )l bl JS 0 -7
g Sl 0,5 il am 0 Fo-YA s Slos 4t
YY1 oles als an by o Coluw 0 5SS
A0

b sles & a5y <l pSsS Y
aS 05 b o slaile )l aib fael sg>ga sl
L g =t gl Sy Lo gt 4 Lo e
adlaio 10 bowe a5 Conl (6 p4d (e slojlugcsle
&l hE s

YY-1F oles als ol ides )5 ;0 -A
YY-YF olos aels a0 i i 4y ol e yus 6005
Sylaly Slelyd i FA-FY

o aaclas Jole lote aong,d o8l -9
S e Jos R (535 0 00game 43 608 GRle)S
Olis 1y (6 b 005w ¥ sl cogams VS
.J.QOGA

S e oogms 3 2L a2k N F S

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

70



OlyKod g (g Sg0x0

Arkhi, S. Niazi, Y. Adibnezhad, M., 2011,
Changes in Vegetation Monitoring Using
Remote Sensing Techniques in the Ilam

and

Dam Basin, J. of Geography

Development Iranian, 24: 121-136.

Baharlo, I. Namdari, S. Shakiba, A.R., 2011,
of Land Use
Monoxide Contaminants Generated from
Data ETM+ on Surface Heat Islands,

Impact and Carbon

National Conference and exhibition on

Geomatics.

Bakhtiare, M. Rangzan, K. Saberi, S. Fattahi, M.,
2011,
Application in the Study of Land Surface

Ahvaz,

Conference and exhibition on Geomatics.

Thermal Remote Sensing

Temperature  of National

Dengsheng, Lu. Qihao, Weng, 2006, Spectral
Mixture Analysis of ASTER Images for
Examining the Relationship Between

Urban Thermal Features and Biophysical

Descriptors in Indianapolis, Indiana,

USA. Remote Sensing of Environment, 104:

157-167.

Fallah Shamsi, S.R. Majnooni, A. Nazemalsadat,
S.M., 2009, An investigation on the Effects
of Allocating Land to Green Space on
Urban Heat Island (UHI) of Shiraz, Using
Remote Sensing and GIS Techniques,

Research projects, Shiraz University.

Ghazanfari Moghadam, M.S. Naseri moghadam,
M. Mirzaii, E., 2008, Mashhad Heat Island
Investigate the Effects of on Precipitation
Trends, the 2 rd Conference & Exhibition

on Environmental Engineering, Tehran.

Jalalzade, Z. Torabi, M. Dalaki, A., 2008, The
Comparison of Sea Surface Temperature
by Satellite and Field Data of South
Caspian, Physical Geography Research, 65:
110-121.

Kaviani, M.R., 2001, Microclimatology, Samt,

Tehran.

Miryaghoobzadeh, M.H., and Ghanbarpur, M.R.,
2009, Using Remote Sensing Data to
Estimate Land Surface Temperature
(Case Vardin East
Azerbaijan), Journal of Range, 4: 723-734.

study Basin,

Namdari, S., 2009, Extraction of Heat Islands
in Urban Areas Using Satellite Images
(Case Study of Tehran), M.Sc. Thesis,
Shahid Beheshti University.

Ramezani, B., Dokhtmohammad, M., 2010, The
Recognition of Urban Heat Island in
Rasht city, Research and Urban Planning, 1:
49-64.

Rangzan, K., Firozi, M.A., Taghizadeh, A.,
Mahdizadeh, R., 2011, Retrieving of LST
by using Satellite Image; Case Study

Ahvaz city, National Conference and
exhibition on Geomatics.
Ranjbarsaadatabadi, A., Aliakbari Bidokhti,

A.A., Sadeghi hosseni, A.R., 2005, Heat
Island and of Urbanization Effects on
Local Weather and Climate Metropolis
Tehran Data based on the Mehrabad and
Varamin, Journal of Environmental Studies

39: 59-68.

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl

44



TM&ETM+ sudzxiow sodld 3l oolaswl b o3l s w6393 9 51> e S0 — Sloy Ol puds

Roth, M., Oke, T.R., & Emery, W.J., 1989, Streutker, D.R., 2002, A Remote Sensing Study
Satellite Derived Urban Heat Islands of Urban Heat Island of Houston, TX. Int.
from Three Coastal Cities and the J. Remote Sensing, 23: 2595- 2608.
Utilisation of Such Data in Urban
Climatology, International Journal of Xingping, Wen., Xiaofeng, Yang., Guangdao,
Remote Sensing, 10: 1699-1720. Hu., 2011, Relationship between Land

Cover Ratio and Urban Heat Island from

Shakiba, A.R., Zeaiean firozabadi, P., Ashorlo, Remote Sensing and Automatic Weather
D., Namdari, S., 2009, Analysis of the Stations Data, J. Indian Soc Remote Sens,
Relationship between Land Use and 39 (2): 193-201.

Cover, and Heat Islands in Tehran, Using
Data ETM+, Iranian Journal of Remote
Sencing & GIS, 1:39-56.

Shamsipur, AA., Alavipanah, S K.,
Mohammadi, H., 2010, Efficiency of
Satellite = NOAA-AVHRR  Vegetation
Indices and Thermal Analysis of Drought
in Kashan, Iranian Journal of Range and
Desert Research, 3: 245-265.

Ol GIS 5 59 51 Gliahew
WA lieed ® e solad® alen Sl
4%



