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1. Thematic Mapper
2 . Emissivity
3. Thermal infrared
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4. Emitted radiation
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1. Electromagnetic spectrum
2. Radiation emitted
3. thermal emission



viA LGBy il e (slasdidy (slos aalllan iobis s sle

S0 6,_@14;1 les 5 A eslaul ;5 Mapper

&g g galio

T Sl s 5 Kke N eoled Jsdr
L asdlas 3,40  Sloj 03 9doue > adlain slaye)
osled s 3ead 55 (5 S0l cpl s e e DL
Jsdr ) gl ol yt ol o SV 55 Y
b e la 4 Glaie Ol a3 (RS
O le cdl;’-ch.»‘gi..i} Sl las y il
(ot V) St Gas 5 Jyems 0 o, aule
Sles i s o 0L 1) (6 2 Sl gl
23 50,5 awle 4y Glats Lajy, (o5 0 50 b
035 pbay ale 4 Glaie ;805 gLy,
o)l gals 5 ge el OB SBll I Ll Lol
G OVAY0) Sla 3l cilie slajy, s> NOAA
3 ot ol by ol aize (VY ) bl
e dasd Ol w4 by e e (gles GV
s Sleals Sl amslir gy ol 510 sd e ol pals
Lo i aalllas (51, NOAA ol pale o1Ka
3 Oy > s (al (el 5 oLl

5,8 5 kS de o)l pale
Sl iie Dl jois 5:SSke (V) o5led Jpdor
O 1, Yr I oV el )3 aalline 3 50

.Juh.}u.a

Gl 2 s 4 (ol ol 51 T
oS loyl ale SLedbl 5t eslaul Ly ULy

(Y by sle) Ll o

lgigy 9 9l se

590 adkie glos aallhs ki e 4y — il
A TVNY G, 5 ol 4o S S Ll gy 2
o Oole g Sy pelas SEACVYY Y
(513 (i 3 10) S G o Jyans (53 100
VSl il Cu g A o e sb e gles (S
.»T&&qub\‘ Jolsp i A ol e
4 byp O lapin OOl a2
Sy says, e )3 NOAA o)l pabs  ge 4 ta>]
33 NOAA o)l 58l e 5235 Ol ol anlllas
Slosle b 5 au Ay 5 s YV LW sl
AV Y AV Y0 AV XU AV A AA e AA YO
AV ife OYAY AA D E AA N AAYA AV

sl 039 VAV YADNY
S S 5 s aallle e -
o3l wad)lgr gl o s o)l pals (TM6)
5 ol s (61 g ol 00 a3l ATV
3 e SleSelbl p et Lasdody corlid
S 5 SLa B 3l gle )l als (sLmesls
2V X)) ol la Ko (Y NOr/ )
ER , IDRISI JLWIS (gla il s (1 2 0#/0 0



YWAY JL oY e‘)‘.a.:' AARVES ‘ubl_.__v

anlllas 5 40 3)-1;_{)3((30) L;ﬁfo;u;! sbes (V) ol Jgd

\'Al

b el | SKis gl wlo | VCm | by, b | 0,5 aule Ol Jl:-cla..ﬂ Sl | 5y 20t
Y\/e E/Y | gery £8/0 0r/0 EA/s | EVY £Y/+ | \A/YO V[ oy
Yo ATON AR go/s 0)/+ EA/s | 8470 £/ | WANY | Y] U
Y\/A AVCN EAVD £V 0+/s LAY | g4/ go/Y | WA | Y| o
Y/ £8/2 | Lt/ VY oY/ 0| LA g0\ | WEA | £
Yon AV A £0/1 oY/ ov/A | sy go/A | VA o | WY
Yoo AV AV £VA 04/t 0V/E | 14/t gv/e | VYo | | A
Yo/ EYA | EY/A £V/s EAN 00 /8 | EAE VA wAY | v e
ALVAS £Y/8 IAWES £0/ [AVE O/ £4/A LO/A | \V/eo A VY
\A/Y o8 | £/t AVAL £VA g0/t | to/ SYA WA | A | Uy
VA/E YA/ | YA £\/Y $0/Y go/e | L4/ £V/8 | VAN Ve |y
VA/s YV/E | YVIS A% £Vt LO/A | t0/8 AVCRIRVYIY S R VA 4
\\'743 YA/A YA/A 1A WA EA/Y £V/e tvA £8/Y | \V/oY \Y Ye
W/ YA/ | YA/ £V/Y £4/s EYA | YA £8/8 | WV | Y| uYe
V4/e YO VD £0/+ £4/+ EV/Y | Y $E/Y | WA | Ve | um
A/ E/Y | LY £Y/ A1 $0/A | LO/A £/ | AWVAT| Yo | vy

e uize (Slod Sl i oS0k 1(Y) o jles Jgdr
HY. H\A H\1 H\¢ H\Y H\. HA H? el
Le/v £/4 0\/A 0Y/4 o0/ £1/4 Yi/o AV s dwle
£0/A LAY oY/v 0+/Y LV/IA AL VA An VA /0 9k
¢ LV/E 0+ /A 0+/\ LV/A £4/0 YYv/0 AEVAY oy dwla
IAVA £Y/4 EA0 0+/0 0+/V L8/ Yo/A Y/ S Ch.ﬂ
Y4/v Le/A £V/¢ Eo/r YA Yo/v YY/Y Yo/ Fatlu Vo Gee
£o/0 L£v/A £V/¢ $o/e YA/Y Yo/Y YY/N Y/ S gles
YA/0 Vv Va/¢ Va/y \A/0 W/ Vorv Yo/v b e sles




VE K,k adls b slasdydy (slas andllas tely g e

5D bazty oylest 55 4T s o gdhe L g o 1SS
Sl Ol gy i 5D )Ll 5 (Oobe yuier
Loles s ded pod glaag cdzea e (Jaw 20
5>l e Ky 0,5 laanle 5l ok gy Yyl &S
uwsaﬁi.x\ag@g%@jww
U:&dﬁa,&jlwuwfw):.u:deal,:}
Sleiats Kby owe glaads 5y o ol
a3 ks L2 O glmeys 5 YUy 551~
o Saals L3l e ol Sl Slatats
P S g balys s i glaad 4o by e
)l 0k 8 5505 e AT Csl
&G}W&.MJWQL&JJPJ‘&%
Sl s bty 5l ol Al Copesl g
S E K V| R T B RS [ B LR P -t
e el ba gie 03 5 4l sbrl 3 Laa L
S Sleials j3 ale 8 D 5,8 i
05 3,05 5L g Olidsw 4 LadKla Ly aikis
£ pen LSt 53 N b i 52 53 Gras
Al b e addae 34y Jds 4 Ll e
e g Obls g, ¢l Sl
iy ol 5 cl ol 5,055 2e VoA
AV (s S) a Vrve L5 00 SR eRt Y
KIPRTIETR L PO A P N U TR g

Al o byl LSy Iy e SSE

=0 Soll urtece

- : X R
o 0 :
N " —a—Groy e
]
i 100m

ol s

=—Shadow

——N i-ﬂ-w- ;
L ——waw

[
8 X 8 8% 8 & 8 8

828, 10012/ 1000 17481738 1725.1712/ 1700 18281818 1804 1782 17.40 1728 1796
It B !
r l: ,ll fe L o 7 9 ¢ w v wu o w o

Gy, ble
_,cia.d)bjiﬁ):baalj__..sj(\‘)e)uﬂ‘,_d
29 eri JA& LY le‘é'.'.J;°.)l'L—’| wl_u‘ ] ‘3_.09 BL

axllian 5, go 4ilain

a)ydla;o_,adxla.adbaolﬂ_fﬁw‘,_.pl
Jader S & Kles 5 VU 545 Jgbo 3 anlllae
Sasmn 33510 s > das e 0L (1) e
)b’l:wt.i:..d‘,:d(.l}q-qu;}ﬂb- anllas
FOWRR RCPII o
Sl Oldals Ol ks Ay, -t

Sloesls <l is g VP oyl s poas
G a1 Lot VS B e OLES |, Jle s
S oy g Jed s B S5 G
e S ES pa b Gate (235 lad r st
i) Siol= LU GLADN Slsyas Lake
L3 4 s L sl ol 00l 0L (o))~
S e Vel 53 ol Olalals Ol
23,8 o blazal 555,050 0l

S dzan b sb slaoVs Koyl —

sita b 4y (15358 Lokt 5 (L) Loz



WA Jl (Y oyled v dl blo %3

AL ww,u.*uw

A ey W Ty
% S s S AR LT

M&NA"’?" £l

wi "-!':l. [ R Y AU L SR PN ANS A, IR A

DN

vj_)b.’-.bbDN Q‘J.::a: J:é}ﬁ:\” o_)L«...iJ_)__}—-A:
4 g el s 5 B0 4 b S s 5

O Obly Kk 3,2 o

S AT ol psd fgy e Sl

3L KaS ) dsb > Oyl 4y Ol s
A sl (Sl Ol yss (8) o)lad g bl e
Shelas o gles a0 LI, andlas 540 puiie
ol s o O 1y i1k asdllan 5550 (5o uize
Sles 4 Glaze Ly oy 28 &S s e OLAS |G
oy amle O)le) phaw 4y bogra bos oy 2ty o 1n
A 3dmes (0) jlacs  ypuad il (aaile
wle @ b oo ds dw ok los (K0l Sl ot
St T b 355 V0 Jyb 3y asle o
Syt Sl Ll g0y gead ol dnd o0 OLLS
dols )3 Jawgie 5oy SO b 5o Syl 4

ALY i cel

3 ol oty Ol s Lo yame —0
ades e QLS Ty Aol U gy B b 4 o 8
Olyen dazl 5o ald S 5o @ oSG bt Jls Ol s
e Sl 4 Gl (6 2SSOl Slalals
Ol g pn o dsd gy red 55 Y s 3 30
WS 3pd gm0l oy 3 Kibys b K aS sl
Ly ol Olaials 45 coud OF adins 0L
il g o adl e S b g5 Sl S |

jugjba-ab_.:...:solﬁ_g:.x_;,)—c
b Rl S W) 38 oy 4 ot Jled
33 5 &S o cpds (Vooyled b)) das e LSS
Ojer (1 b bl Jone) V s 13,3 4l
93 ot o YU Sl 5l lials
FS Kigy 48 5,5 (5 S amt o Ol o faazme
B R R C e e
ol 55 O 4 o8 S Ol S g,y nen
Al e

Sl DS Ly (pl S ol a5 S5
ol 9 Aol e o S35 AN Colu 4 by e
e Gl Gl 5 Ol e g L e
SRENPRP - I P PRRUH B P VP TY W AR R P
A3l b go DS Ghils Ll gza Ly, ol b
et Sl K Ol oS S Uy, 4 S s

W PRI R W X\ I



e e Ka,L adl e (slaoe iy (glas antllan tolu s 4o

ol st Sl sy 5 s et
S 1 o 5 A 5l ey I
Culs w5 el 42 amtls ) (SLresls
o 48 Y el asb Oyl =5 )
32500 plate |y ddlaie 3 5l (sl D15 e
Sl Gobas olge Lo Ml [ Ks  SHle 4o
5 il e o gale s Olaj 53 Laosls il
3 Sl g Sb mhans glos Ol i Sl
(2 ) o Sbt mhas 4 oS G 65,51 L
i Sl Sy S EBL l ey S o 5L
o S dlal g S8 5 e slos Cumds Spo 4
hedn g 5 A Sllusib b glas DUl
&Jiﬁ)ﬂ@p%ﬁdjbbdﬁula
Do g eSS S gl Ol s

05 0,0 dle Oyl a5 ¥ ojled J gl
Ly acadlae 55,10 54 0 50 5, il see Slelw
Wy b ol @L“J ool s 0 LGS
Glyp s et b by o)l
48 ol g B AL e Ve 5T slacsLe
Ol 03 10 Csles 3 Los (5 ,So 51! pis J=3s
S de csle e S 4y ol (s 0 L
Ven g cela s ldas Iy 45
Sy sb a0 il e 0,8 Glaasls oy a8

‘,.Asl}fd:}bo.-); 0 )'iui.qué.jidxla...Lg\n

55
s0 . \ ——Mart
~— -

48 S \g - ~—Groysand

40 1 /‘ -u-uunhi
';‘i 35 i—o—un
¥o ) == Shadew !
A >
3 - : i
D T e L

20 / —

15

1 L’ “20

HS H8 H10 H12 H14 H16 H1o

Gl el

b)_,AJ:xIAA(_QlAJL,_K;L_AQ‘J:_:ﬁ—i o)\.o._.:ﬂ)—aa:

Lf’\J'-‘-" le.bob‘.) Jv\.w‘ﬁoj}) Yo ".ﬂ)‘-’:&'ﬁ)} asllae

/;Z\

Y /A

S i -
Y4

»
! ot Groy sar
—
e
»

H H H10 H12 Hi4 Hie L1} H2

ohysy sl
05910 s 5:Ske Dl s Ky, (0) ojled py pa
e o3l Ll s s e 5 0,5 Aole (0L
e
B0 S e OAS £ S 5 3 e 8y
ol 4 Wl e 45 JBl e Sosbize 0)le
5 i g gn s S aalllan 3,5 et s
byl 5 g 3 Llg e el sles ULy
Sl o dad Cawd 4oy (hdo SLeMbl (o

s Ol ,uis oS das e OLAS (0) ojlaii sy

W\SCJBJ‘ g?'-ﬂ)é OJ‘AJJ}AMOJwJ;L}J



WAL Jlo oY oled VAl Ol Al

Sl a5l sk vkl oyl VT GY Slel
oty sl pa slas ol i 156 5 asty
ghe Ll b glasdidy (los 4 Sl (6 208
Lgy el gl 4 dom g5 b il s dle 5 SLst
il 53 wdly olgd adevs 4y by e Les O S
S 35y 0 Sl opl plucdil o &) Sl ,L
23 S LKL Glesl s by Sl g 5 Ol s

.,L.Jl; J:”-‘.‘:" Llods C;“’ ‘_SJSC,W.?‘ ks

1 —— s
) - H10

] ~#¥-H16
-3 H20

“c
REKELS LS

12 3 456 7 8 9101112131415

(b)) sanc
60

55
w o

—H8
a5 ——H10
40 A ——-H18
35
30

Sl Ay

Y.
e e ] et

25
12 3 4567 8 9 101112131415

(a) gery sand g\},,a\&\.—'
A CJLGL.«): QJ'F 4> 55 Q‘J::‘:(-\) ojla..fa J._a.‘,_....a:

(b) ‘}J‘,w_’(a) o‘,;ks\.hd,.ié‘ﬂ\" J\-\c\'

S paSaaais

JoKis sy 5 oyl glos Candy 5l Sledib

e ) Sl Jeolo gl ol oy ey
bos (e eS 5 opd 5 Oobe 4 by e L o iy
il e T gh 4 gy
Q)Latslﬁ:ASJA:L;oQLf,j(o)o)wﬂfaj
3 dyemn o5 les Sl il e N el U
Bl gls V& sl 51 gy s ABln 0,5 ot
Ll SoSadar SRl Jyame 3 gles 5 I
Paere b gl dar 0N Csla a5k
Py B sl 5 Dol gles Sl iy
olsale g OLe3) AN sl 53 0ol 5 0
e 8 das e 0L g s BB O (]
VE BT Gl s 3h 3 o 5 Oobe Ik
Ol 03 05 (pd 5 Ghas o (J5 WSl e ASIA-
s s OLES (615 gme SM ol 5L
Ll am s Ol s (V) )l 5 pad
5o Glaot G Yo 51T A Slebu o
Syt ol IS L5 4,8 Ams 0 0L (S yone
Yoo b olele by Ol uis Jy cul LS
2 6ok Suls ea b Jyame 50,0 o sl
or Sl S Lb polex s e s p0 sbadas
AL e Sl Gy Slado 4 § g e ol At
Sl 53 5SSk 4 by pe (sl e 4lis
Syl A s e B O G, Ol o

_,.so}l_,A_g.J_a:u_»Ql_:.Jl)JLs-éa_w}b_a



W BP{TYE STY PR e ety (les axdllae toly (s g

Lo abe bl Ol 45 558 0 ol 208 e
S s 4 eslsale e alid 3 5,01 Gbla Sl
IS s obe b 5 3y S8 Ko
sl SRalS 1 (oyoll 5 b)) bylsu sla oKy

ol by

S ol i b 5| s e

el Ol g5 o8y a3 Cslan Colem Uy
By p e S glae Sl alew gudy 9 Sl 0l
e L Geds ol el Jle Coles L oS o8
S 0 Oan alad 1 3505 1y S5 JWS 0353
doml podige ST 035 4 (5058 Gblia Sliis
B IS ln Sla)lS bl syl
b 5 SO e 5o gl Sl S e
6 Ol a3 Sl e S o3l dled o (651 Sl
J',_Jr)")? Sloyl galaglaosls sl 3 L=t 55 fods
St g orlen BT Ol 5l 8 e Sila,8
S Sl b g 0o oS b 4

Py

REFERENCES

£l ol dde Jley LT ol 5 5 odins
ok DBl (gl (Solrn Ul 5 e LD
45 5l Ol asdllas opl ol AL s 5 SOl
Sl e adyl Slelu 5 b glaas oo gl
eamen A3l e ol o)l gles 3l 2iy gb
TM o)l gable g alimd 5 Oley )3 45 oty e 53
6> NOAA ol 4abe 4 5 (A/F Colu 530>)
ol 3 e a gl 1sh 5 Opls canle mla
Sloyl gale Sledbl Cossl g5 53 5 s 5> gl
Ol eeis Lg Lo game 5,8 55 5 e 2aly
30,5 wpr 4o bl Sl Gl Slaiads
S JCPCIus W [ IR VPSR I J e 3
s Usalym 5558 aalllae &5 33,8 e sleiy
G g Slacwle glaas adlis )5 koo
cnra,S adlaia ol 5,08 ot LakSl )L
ailain o (glos anlllan (1 A3 n Caand
o glaeshs 3l aS a2 g LaKhs L,
RN L T

ouldiiyl 3,90 &l:o

Ol o8l oLl (St S5 AYVY L 62, sl Y

ﬂudbb@%dhdﬁ)).&» W3 AYAN c‘).(»Sf‘ﬂLv E‘,‘)fdlﬁ}lﬂ cggu.u cotg: CS_)—LG Y

AQ—AO u.p c\ o_)l.a...fa N J..L’- ‘QLL:J A.LM CMJ«J o_)‘).b\.c L;J‘J"’. .Lvla LgLAoJ'J )l oblilw‘ L; CJ_}S QL;L::



WAV Jlo oF ojlad ¥t 0Ll VA

. Alavi Panah, S. K., 2002. Database approach for soil salinity mapping and generalization from
Remotely sensed data and Geographic Information System. FIG 2002 XXII International
Congress, April 19-26, 2002, Washington D. C., U. S. A.

. Alavi Panah, S. K., H. Ahmadi, F. Barzegar and Nasser Mashhadi, 2001. Study of wind erosion
forms and their surface temperature based on remotely sensed data. Proceedings on Promotion of
suitable new technology, Tehran, Islamic Repablic of Iran, 12-14 Nov.

. Drake, N. A., 1995. Refelectance spectra of evoporative minerals (400-2500nm): applications for
remote sensing, International Journal of Remote Sensing, 1995, Vol. 16, No. 14, 2555-2571.

. Krinsley, D. H., 1970. A geomorphological and paleoclimatological study of the playas of Iran.
USGS final scientific report, contract, PROCP 70-800, US air force cambridge research.

. Norman, J. M., Divakarla, M., and Goel, S., 1995. Algorithms for extracting information from
remote thermal — IR observations of the earth surface. Remote sensing environment, 51: 157-
168.



Biaban, Vol.7, No.2, 2002

A Study of Surface Temperature in Yardang Margin of
Lut Desert Based Upon Field Measurements and Landsat
Satellite Thermal Data

S. K. ALAVI PANAH
Assistant Professor, Faculty of Geography, Uiversity of Tehran
Received Dec., 17, 2002

ABSTRACT

Lut Desert as one of the most important and rare features has attracted
much attension from the view point of its high surface temperature. Due to
harsh climatic conditions of Lut Desert, not much information about air and
surface temperature in Yardang is available. To study the surface temperature
in Lut Desert, a good underestanding of Desert conditions can be usefull.
Therefore in this study, it was attempted to study air and surface temprature in
the three features of marl, grey sand as well as normal sand in '8 time intervals
from 6.0 AM to 8.0 PM for a duration of 15 days. Obtained results have
revealed the differences in surface temperatures during the day. The obtained
results also showed the importance of thermal sensor selection in view point of
satellite overpass time. From the obtained results it was also concluded that the
thermal radiation increases from west to east and from north west to south east.
The peaks and valleys of the thermal band curve indicate the ridges and
furrows, sand dunes and shaddows of ridges. Further research is necessary for
more detailed information. The results show that there are differences between
the recorded temperatures from 6.0 AM to 8.0 AM and from 4.0 PM to 8.0 PM.
Therefore it may be concluded that for thermal image interpretation, the time
of satellite overpass is very important to be considered. Further researches are
necessary for preparing thermal map based upon field studies in which thermal
properties of materials are put into consideration.

Key words: Surface temperature, Lut Desert, Thermal bands, Temperature
variation, Landsat satellite data.



