Downloaded from geographical-space.iau-ahar.ac.ir at 10:12 IRST on Friday November 28th 2025

9

AY (5o ylas P 9eu 9y Jloo RE-UREN s, ] Al",i ol&inly
OV-Ve Giladin AFHY juby 2Ll i Lad cale (gdalalind

DOI:10.52547/GeoSpa.22.3.51

Yosl; s Je®
¥ 639,55 adlas Wlellas

— om0 ) Thaw o 235 b ' (5105 oI Cadlad Bla )l i gl 49 3 S’ Ao (10> (o g 9
Yool solwd Y7 0 m ¥ 385 €69 590 anfline

Yeva/eY/Ye LJ;J""J""’GJU A CVARVARI Z@lﬂ))é{)u

oS>

3l b 5 Sl el w1 oob sl ol dle o 8 cnl b U 0 fage 5 S e 35
Sl ey pl s S S 8l JLJJ{UW‘JQTII‘) Qljiﬂ:.ajji. olgen la Ol S s
ot Gl sl e Sl 4 a5 el s OF Ll s (sl eslsabe sl 5l eslinad L ol ol ala
JJJJJLAMMK LSLGE‘O/JJMJQJ?H}QLQW‘ Wy (Sl 0 S 8.1.,‘ ‘d"‘j)) C‘};‘} QL&)}Q&A &:;J
J‘ obw‘bgf&jmé)\ﬁ w)fmdl.ajﬂ u.;‘)) g:,..»‘J\.:.QA)L:.m; A.SJJJL.IG.JJA le.ﬁc.’\i.l.lj'l.@.v
M;wlﬁa J‘.’." )}.}a.»_»ASgw\ ol 4.:.>\>J.3V_.L}M§Y~~Y‘ f.nL.») A\l 4\.&)) BL. MODIS jASTER ﬂjtﬂj
(sl &l B8 oy o wlels 53 e 5 IS 5 Singel-channel o, 331 51 eslina b caddane 5l > Ll
QLU'LAg&b&h;;bj\u@\l{.uj);ﬁlw.M@bud)}j@j‘)?éau&iéljgjij)
e‘)‘jﬁlﬂﬁ}uLsQ_L\:SJJGJ)‘ﬁﬁ‘@.ﬁU))Cjﬁjg.}j}jﬂéu)}bdv\}f63‘)0&@&4Jﬁyb—

345 15 (e o ;> MODIS 5 ASTER

(J s ks )01 5 (0,5 (08 o315 (Ll i 0aSCiils GIS 5 453 51 S o5 5
E-mail: a.hosingholizade@ut.ac.ir
Ol Ol O oKl Ll 0aSiSls GIS 5 55s 5l i 05,5 -
E-mail: a.a.kakroodi@ut.ac.ir


http://geographical-space.iau-ahar.ac.ir/article-1-3594-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 10:12 IRST on Friday November 28th 2025

VEOY 3als A o slac (p ges gy Jlou ((alidl yra sLdd cals (sdolilad oy

PPNV

and et Singhcl ab LA ¢l 5) dats ( SO 55 Dlmin il O > 5 s jltle e 4 e
Bindietal.,, )l o3 4 (55l b s b bt 5 me s il Ol 31 a5 5k @l., 2019,Gill et al.,2017
OF J1 5 aS 5,138 o 3L 0T cmnb 5 e oK 80 5 (gl &l 1 5 o5 4 WOl e ps85 (2011
0 o ((Fanetal., 2019)s,51 » L« m rlie 03 L gl Soles 5 el sl el uy a8
A 5 0as S Cel b ooles pul wals s (ST gl adee Loyl g g3 e ( Son 4 a5 L sl

.(Kii and Doi., 2020)3 3 o Ldle (gl 558 SO (golaml anw s Al 3 JolS Cis 5

o s Olgzr st )y bl 1 SG ailie ol ol Wlea= U1 5t 435 a8 51 s Ol el
5w P Ol A s 35 ol (Kobayashi et al., 2018)uwl o BUs| ol 3 (g3l sls 435 oVl oS 555
Slmino ol San &S > 5l 26 0lpl 53 Jleb S8 S e .l ol am 3L o 55 b sslge edn 5o
S (G 5S8 Sldo (] Son) aul i i Ly SO0 s bl ool Lyl 5 a0
Barbarin ) il o ijls [5S aa  SuSC oS abshitel 5 e e gla S 5 sy sla 4s sas
5 bwlsl =l 31 Slmis S = 51 WS 5 Olge w0 oS Lwlysl = o e Slmins o Kes (and Jakson, 1999
00 53 jo (Jeo Vo o B F 5 s a2l g - Jled e Ol G 3 sl e ald Lulsl o0
(Walker and Jackson, 2002)s,—8 o« <oype (B3 dsb o W 5o gede b0 25 5 35 dsb ax s
Ol 1S &5 a8 )ls S Canily cnl » GPS (sla (S o3Il by oal ony Slallae o St
«s «(Vernant et al., 2004) sl Il 5 e LYY sou> 3.5 Jsb as 5 0F j Lulysl 5 oye amio 5o
Vs o 55 SKls gl il 5l SOl ol Ol O s (gadaze sla W5 035l sz Csl
oy 4 Vo (Son LY UYTUTCTIMe)  Jows s 40 0N Csle 53 435l ool YooY ulies
S ol ol o3 Oloslos 31 Jool oMbl ol .(YaManaka,2003) s sy ¢ 55 52 Ola S Ol oy g 3
(Y=3208137 5 X =627701) UTM Sluassie b g (35 o yor o3 5dmmn 13 03 Jomes ol 058 (USGST)
O SIbl Gbla 5 oy g 4 Sladl 5L b ol ol 5 ol ool 3 e o 31 20 kS V0 Gos s
Soss il sla = oly samier JUL |y OF Kiass s ojlus ol (Nakamura et al., 2005).:
033 333 3l Shaww Sl eslital Al dor cpl s Com 5550 e sl S SO a0 ske atle flate e

sl

¥ United States Geological Survey (https://earthquake.usgs.gov)


http://geographical-space.iau-ahar.ac.ir/article-1-3594-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 10:12 IRST on Friday November 28th 2025

or Do ko (3auk 5 Ly Jua 10 Caallad Lo f a5 glihe s s S e 55 o 3

& 0lg oo o OF 5168 Wyls a3l A 5 3 il 5 Cunde 55 1 egr G5B a3 Sl Sl e g5l
sl iass 045G (Singh et al., 2006)s S o Ll bs O jetes 2l 5 JuS St gla ol alr do,
O SUS sla ol Sl eslinal bl 0T 53 a8 ol 4 S )5 553 51 o Sl oslinad L 315 55 2 s0L5
5 UK em w Oly e b Wl cpl e Sl atls 5 5 e el gls w0l 5 S bl o
Lol o e il o 5 ey e SOl o wtush) 53 R mhae (S0l (350 ol wl
53 a8 s sl s i (Tronin, 2010; Hossingholizade et al., 2021)s s o Ll JM);T Ol 3
Sl sl osls (rils stz lsa 5 Of Jaul s eslinal (bl 55 358 SB35 Lss 3l e
S o sla oals iy a a eslitad Gl el 1S 5 5 el e tes D au s oS 68
oAy w5 ol sl iass 0sSU (Suresh and Yarrakula, 2018)s 35 o il Lyl i 5 548
oslzisl L Talebian et al (2004) :5 S o )Lil 5505 ol & Oy o0 O dher 5l &S sl a5 S el 555 51 e
@l s e adlae 53 s Bolse AL JSO ok 5 e o b ) 4 BnViSEL sl )
Sl 3 pl ) oer e Y4 S s ls G 5l pam 3 ol b Ol sl OLES e
53 SenS b ol e Sl ssde 3 5 S Sl oS S 53 SeS Ol (b e
2 el sdalie LB ks 4 2)ls 13 o JuS S a5 oy ! dlay) iy o st (JuS el
35 sy adles S gla Ko 225 4 INSAR 5 ASAR (sl esls 3,505 w2 s Xia 2005 JLo
L« Zhenhong et al (2009) .. estizel OF 31 o JLSG G &35 51 Lia ole G (gl (e o303 31 s o o)
o adlae 53 INSAR e (6 sla 0313 (6 peadl prmadl 4 PWVY ol s i O Sl Jae Sl ealinad
oslizul ool Bl Oy adlae &S ol (gl mmal g 4ils NIR 5 MERIS (la o3l 1 La O saestls
Jie i lzel oS 55 sad slgniny adlain (50l Ll 5 5l 1) APS® (g jiad] el Jke iean L O 05 S
etal ) .cuils | galgig dde gl /Y Sle Glasil 5 /A Saeed oo 5l S= PWV 5 APS Lo
o bl Ol syl ot 1) 305 G 4w ol wl> Oluws Envisat gl osls 51 eslizad L Funning (2009
al 51 s 5 S a1y S amin 553 55 5 Zandse Pixel offset 2y, 5 e 210 5 S
Conlal e dslos ) sites ol S dlons gl SL, ol 2,55 4 Monto-Carlo et (2006)
Gl g aii oKas) YY LLslS (g esls 5 Envisat s esls .S 5 L 5 Motagh et al (2006)..55 yoi o3lizl
g odd Sl p ) 9iS (gols p add bl L s 5 1 e 5as £ oS o adle @ s 5 (Bench Mark)

4- precipitable water-vapor
5- Atmospheric Phase Screen
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Due to the internal structure and different movements of the tectonic plates, the earth is prone
to various natural disasters. Since its creation, it has been exposed to many dangers and
disasters. The occurrence of such disasters, especially earthquakes, leaves harmful effects on
the settlements and their nature, as a result of which sometimes the infrastructures are
destroyed and cause damage on a large scale. In some cases, due to the magnitude, location,
regional conditions, density, etc., the scope of these damages slows down and sometimes
completely stops the economic development process of a country.

The Iranian Plateau is a part of the Alpine-Himalayan seismic belt. This region is considered
one of the most earthquake-prone regions in the world, where many earthquakes occur every
year. These earthquakes are sometimes without destruction and in some cases with a lot of
destruction. In general, active tectonics in Iran are caused by the convergent movement of the
Arabian and Eurasian plates. Active tectonic areas with such conditions (convergence of
tectonic plates) have complex sets of reverse and strike-slip faults that interact with each
other. The convergence of the Arab-Eurasian plates, which is known as a combination of the
movements of the African-Eurasian and Arab-Eurasian plates, has a north-south direction in
the east of Iran. The latest studies based on GPS measurements indicate the fact that the rate
of convergence between the two Arab and Eurasian plates at 52 degrees east longitude is
about 22 mm per year, which has caused many earthquakes in the plateau of Iran. One of the
devastating earthquakes is the Bam earthquake on December 26, 2003. This earthquake
occurred at 5:26:26 local time (UTCTime 1:26:26), with a magnitude of 5.6 on the Richter
scale, in Bam city, Kerman province. According to the information obtained from the United
States Geological Survey (USGS), the epicenter of this earthquake was in the southeastern
area of Bam city with UTM coordinates (X = 627701 and Y = 3208137) at a depth of 10 km
from the surface of the earth. This earthquake caused catastrophic human damage to the city
of Bam and its surrounding areas. These damages have inclined researchers to look for
different technology-oriented solutions, so one of the discussed technologies in these years
has been the use of remote sensing.

Considering that the technology for accurately predicting the place and time of earthquakes
has not yet been invented, it is very useful to review the information and analysis of past
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earthquakes in order to better understand the phenomena related to earthquakes. In this
research, the thermal investigation of the Bam fault area was investigated using ASTER and
MODIS images during the earthquake of December 26, 2003 on the Bam fault. In order to
have a better view of the thermal conditions of the region, using the Singel-channel algorithm
and coding in the Google Earth Engine web system, the thermal trend was calculated for six
months before and after the earthquake. Also, this process was controlled by using the hourly
data of the Meteorological Organization near the location of the studied area, in order to get a
better view of the thermal condition of the area. The results showed that, contrary to existing
beliefs, the occurrence of an earthquake did not have any detectable thermal effects on the
surface of the earth with ASTER and MODIS satellite images.

Keywords: thermal remote sensing, Google Earth Engine, ASTER, MODIS, Bam fault
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