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The Basic Steps of Land Surface Temperature
Determination Using Thermal Images of Landsat-7

Dr. Hala kabeel**
Abstract

Land Surface Temperature (LST) is one of the most important variables
measured by satellite remote sensing data, where the thermal images present a
great potential for providing information on spatial and temporal changes in
LST. Many methodologies have been developed for calculation the LST from
the space. However, estimating LST is still a complex task since the beginning
of its retrieval. This research aims to establish the basic steps for calculating
the LST from the thermal data of Landsat-7. A brief theoretical background of
the subject is reviewed to explain the concepts entre the LST and the thermal
sensor, followed by the methodological framework used to derive the LST
from the satellite data with an applied illustration on Cairo city.

Keywords: Land Surface Temperature (LST), Landsat-7, Radiometric
calibration, Atmospheric correction, Emissivity.

** Damascus University, Faculty of Arts and Humanities, Department of Geography.
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«(stepwise retrieval method) (asSall Gluall &k 1 ) il of Sy 8)al) Ay
Bl Slaglaa (458 aa sz)\)éj\ a0 Aplaayl 508l adl i Sd) Glual) 48k
simultaneous retrieval of emissivity and LST with known ) 48ma g9all
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Ll Ll o g 5y 2 xalal Laie (Land Surface Temperature) glawl
e el Aa3 il e 2805 gy o) prland a5l (goad) G
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:(Landsat handbook)
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0.0370588 (H), 0.0668235 (L) :a=(LMAX,- LMIN,)/QCALMAX
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1282.71 : (W/(m2.sr.um)) K2

www.landsathandbook.gsfc.nasa.gov : jaadl
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Year: Month: Day:
GMT Hour: Minute:
Latitude: Longitude:
+ 15 North, - is South + 18 East, - is Wost

! Use atmospheric profile for closest integer lat/long neio
Use interpolated atmospheric profile for given latflong heip

®@0

Use mid-latitude summer standard atmosphere for upper atmospheric profile heip
Use mid-latitude winter standard atmosphere for upper atmospheric profile heio

(=1 ()

Use Landsat-7 Band 6 spectral response curve
Use Landsat-5 Band 6 spectral response curve

! Output only atmospheric profile, do not calculate effective radiances

OOMm

Optional: Surface Conditions

{f you do not enter surface mode! i surface will be used.
It you do enter surface conditions, all four corditions must be entered.
Altitude (km): Pressure (mb):
Temperature (C): Relative Humidity (%):

Results will be sent to the following address:
Email:

STrTEAT
(Calculate )

Ertes ot
[ Clear Fields |

Lsal) cOlalaall Gilual Landsat gl gsall gmaail) 3140 :(2) Joall

www.atmcorr.gsfc.nasa.gov : jaaadll

(Calculation of Land gdaudl 4;5auay) 5,081 Gl 1Al §dadl) (2.2

(surface Emissivity

gty At (mid b 58 Lesale ghall Jlaall G ilaayl sl b
:(Schmugge et al., 2002) (5) Alall 0023 A )Y (e Canial)

Lsyrrace = €Logjecr + (1 — €) Lpown

3333 ) (sabey ) Lo rans (e Aalusall 5aaly 8 Limiall 2e3Y) (3805 Aty dplanal) 5,08 o seia Blaty
1 N0 o Lgad gl Lgwsis 3yal) Ay (Black Body) 25m¥) asall (e dablisall 3asly 8 Liniall 225Y)

.(Bonn and Rochon, 1992) 35! auall
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Srivastava et al., 2009 ; Stathopoulou et al., 2006 ; Li et al., 2012) emissivity
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Gloal Al 45y)la (Sobrino et al., 2004) (sialdl =3 S 3a)y Gy)a Yiss
leboa S Al NDVI Sbal) o Usall 458 sac by jsall (Ao dylaal) 354l
DA (e Adpplall o34 dgeal Srivastava er al., (2009) osialill wlay ad5 A gy
3(6) Aaladll ye dyylaal¥l 3338l NDVI G days Al A8a)
€ = 1.0094 + 0.0047 * In(NDVI )

1(3) JS Lgala sy A8V clshadlly Aplacal 5yl lual Al Ayl Jics
prdll Jysat amy g l) jaa) Ciaty geal) Gallaall 8 GulaV) af Clus o
Lalal) splea) D las plasinly (7) Aabed) Gadai o8 Yl Lo e and Y daaall

G clladl (e
Ly *d?
Psar = Esyn* SInEL
23
adiall A plaall (ulSadV) a8 ipgar
W/(m2.sr.um) delaly) saaldl jpidl pe puddl gl e WdY): 22
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caaaall ikl Jladd) 3 sedl) o i) dad assie :Eguy'

Gl daley Lo ) Alamill 3yl 320 a5y 8 Qe ¢ L) Ayl Gapa isinEL
(388 Al Ayl

ity paaly) Galladll = (Reflectance) (ulSai¥) ard o alsic¥) Jlad) 3
<Als 5Y ¢(Radiance) gl2Y) dad o Gy A8l Al Glaa (4 Cojl jea)
Chander ef al. (2009) siald)l [Lal WS ¢ slall o Unall dundly ST Sliad  Jaxsws
Agsal) Ol jisi Jla & il 8 gl QulSai) adl 55a prnaa s lal
S (Bl @hall Jaal Jla 8 L) Cupjl) jeal) ity jea) callaally 2alal
:(8) Aleall e Cplladll US 3 (2 V)l die ulSa) e Joans

__ PSAT “PATM
Psurrace = T

)|
o gl die al&aN) i purpacE
ol G ) Gul&a ipgar
gl O LulSat) tpamy
NEPENI RS ELEEI RS
olladl) 8 Gl Sa) ae i (9) Ahabad) 58 NDVI dipf 5wl o
:(NIR=Band4) eV ciaiy «(R=Band3) sy
NDV] = R PR
PNIR+pR
Spall A Sl eUarll 3gas e alily S0 NDVI pil 40a Glie guay @
it Epadl 3 gy LS (3) ytad) plaa) 5,50 a8 (e Leblis Lo Ly
Liu & Zhang: 2011; Yonghong Hu & Gensuo Jia: 2010; Srivastava ) & sasalls
NDVI aéy Gliiall 038 dgaa HUA) 3latyg (er al: 2009; Sobrino et al: 2005
asd aia in lally ol oba 38T Ciny GUIA ) 5ally alal) (55Ul (55t
Aylaa¥) 3l all Abled jsa Lo dian B ey Bysea IS daulie dpa

4- .. .
Esun: Mean solar exo-atmospheric irradiance
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NDVI s alasialy 4 )0a) 5,080 4 i ¢ (3) Jsaad)

] o Tl el il 5 Uil it
(e) Aulaua¥) S0 o8 NDVI adl " NDVI aé i
0.92-0.97 NDVI < 0.2 s ot s e
¢ = 1.0094 + 0.0047 = log(NDVI) | 0.5 <NDVI< 0.2 IENERT
0.96 - 0.99 NDVI > 0.5 R

O sumsally dusidall Gl 8 35 Lo e 13lie) Gl asansl (go 1 jaadl)

Busa ) Al

NDVI alaiialy

il 522l NDVI af Ciiasi
B seall A4 5

il dgaa Gl g
s _pall Ledll Cous NDVI
Sl

py Bpaal) il ay
& sl Emissivity
EQ.6 Gk skl

5 g e Jganll
Gl s Emissivity
ol

Emissivity |_‘

ﬁv\y@nékybw
G Al jaal) cady

NDVI clwa g

- ~
7 ~
( Rsurrace € Rsar
~ Eq.8 _-

S NDVI alaiiaddy &) 5,080 qluead ALl &3 phal) cijgha :(3) Jil

5- Liu & Zhang: 2011; Yonghong Hu & Gensuo Jia: 2010.
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Calculation of Land Surface) gl 3y iapalws (3
(Temperature
sl Ly sl Jalsall (e dnin iy g8 cp i) i o Jyomall 2ny
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