[ Downloaded from jgit.kntu.ac.ir on 2026-05-21 ]

[ DOR: 20.1001.1.20089635.1400.9.3.4.5 ]

[ DOI: 10.52547/jgit.9.3.39]

&?&b#idz:@u’ﬂgy;

- _//J . . 5 A 100 jub pguw 6 losh ogs Jlw
Vol.9, No.3, Autemn 2021

T P Ya —oV
LA,

T ) 9J-l oJlao
DOR: 20.1001.1.20089635.1400.9.3.4.5

$lF S Je ) (yaro 009 4 yhas  sblw g e - G Ol sy oLl

# s> oL LS “‘5,.'?) S|

Ol oils o 23 glroaSiiils s ( S Sledbl g (6 )ls Al cwaige 0aSiily ()90 5l romiw (5,558 (geziils - )
Ol oRails (g8 (slmoaSiidls oy« Sle Sledbl g (518 padds cwaige 0aSisls JLobiwl =Y

VEe QY sallie Gl do )b VPV F allie CL o

LRV

009 S 4y 4z b e jlas (5 Jeome (Sin JI5 VL oS5 g Lo Gl 5l AU kil g (am T (Sl polae o
b 5o Jh Cunae Cux nlple s vz S (Sl Gl ) 5l SA6 bk (S i) ol sy sl
e ke ay ddlate WSt pele gz b (nl ) Ba g addllas (sloygs Djgar |y Gblie (nl )0 S Jae il oS 165
Sl glolis pols aslllas (o il o s (om0 )0 o olis )| g (o )l Olpss 51 s as col Sase osgaow 5l ola isu
Ot e sxbs ol Sl 5 e (gloylgnle glaosls leslizel L YoYe b Yert Lo 5l gl Sin Jlj e 45 5,
3 et ol eios ol 5 el oad plol il je Jlad 45 ¢ S 6,8l gloosls 5l oolitul L ¥+ Y+ b Y-NF gla Lo
sleail) casad slaosls wil g0 ouss Jlo i ezl 3l oolawl b cans by Lxil jo S Jléy slaasy oS15 oS aalllas 5,50 009000
355) p Cewsadd slaosls 5 SEB abasly 5l oolatul b (LST) (e pebaw (slod iz o (s + )0 & 25 ailiwlos 5 (SWIR2 4 SWIRL
5 6,y i I35 51 oolicial b s 085 cpess i las (6l gl Sy meieds cgzr Jlo 35 o (gl LST ailiwl o pyolie .o
it 3,8 gl e odgazme ooliS,) Slpris 5 (oasd, oolif)) Jos ilaio ) Jiiin olgale Ye¥e o YoVF Lo ol

gt o SIS slaml tely 5 B30, o Camasd (] lge dpsl 55 5 el Cady oo il 8§ 9> Cannin

\J-'-u-w cewdsd [LST aw" ).’49 ‘&M.:JLC) : L‘bcj\s Qs

*

Ol ol (ol s oBiasls (8 slvoaSladls sy o e Dledlbl g (5518 paidi cwaige 0SS )93l o g (5 kel 593 09,5 t0aiiS aSlSe odiin g
SYASVVFOYY :yals
Email: rshahosseini@ut.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1400.9.3.4.5
http://dx.doi.org/10.52547/jgit.9.3.39
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.3.4.5
http://jgit.kntu.ac.ir/article-1-826-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-21 ]

[ DOR: 20.1001.1.20089635.1400.9.3.4.5 ]

[ DOI: 10.52547/jgit.9.3.39]

(S 5 Aol (g5, 5 Jebolal >
S Jle; s Qb plesl jo (F g 35 pledel
wilw las Sbul p o adly,s .ol ool oad
O 55 ol il lo 95 5 Siads ol e
Lol sl 00,8 S JLE5 51 18,05 1 1, bl
000 i JLEj 059> 5o Lo 5905 j0 a5 (IS
el S JLe 5 5L slaan¥ @ bg e 098 0
55 i 5 Sl [lesl oole o Kiw
Ombe 9 Vb 5505 Jlg 4l pogdle o)lo 1) gl 5l
Slesd Gl lpb ol G 5 S 6
0515 e an o ye sl idn ;o lojgs (pled
3 Sl B ol ie alllan 5 S Jloy 4Y YL

ol 23Y yaes 03gazs IS
3glos i calo sl osliial Ly (lioee 1 s )k
Py ) i &S glaysiS )0 o jlgale (slaosls
SLeSiSS (5 et S JLE5 (559
S W AY M asles 515 Saw Jlé) &y paneis
soliiul b Saw e s3amiisT Jas ol [VF
A58 aes Wiz 6l slojlaale 5 oler slrosls
350 el glm VA9 e ol oald ploxl
) 5 plulid S S92 g0 ()l nglad
2 e s e S JLE lacs gt
sloosls 5,,,LS (VAAY) L)l [V0] ol eolasl i
¥ asl) "SWIR)6L S zse Jsb 50,3 Haole slausly
s g lols gl | O] slaosls (V 50
O s il aile (ame 535 sl S
SLSen 5 Smmys [VF]5,5 GsS Ko JLé
SITULST) ey o sl gl ySeisl (gly (Y44 0)
Vol oY W) TTIR) S, jes8 ogole slanil

Lf')‘? u’“"l_' 9 ub)l; ).'2.09.1.)‘) 6L¢oo|o (\f 9 A

' Short Wave Infrared
¥ Land Surface Temperature
" Thermal Infrared
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¥ Moderate Resolution Imaging Spectroradiometer

A Synthetic Aperture Radar
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' Advanced Spaceborne Thermal Emission and
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" Near Infrared

¥ Enhanced Thematic Mapper Plus
¥ Radiative Transfer Equation

® SplitWindow Algorithm

* Single Channel Algorithm
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' Operational Land Imager
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Abstract

In coal mines, fires and explosions due to temperature rising and high coal density are the most likely hazards.
Due to the looseness of the coal-bearing terrestrial layers, there are also risks of collapsing extraction tunnels.
Therefore, in order to manage the risk in coal mines, the risk model in these areas should be studied
periodically. The purpose of this study is to comprehensively study the changes in the region in order to
introduce those parts of the mine zone that are in danger due to the surface and altitude thermal changes. In
the present study, the identification of thermal changes in Gano coal mine from 2000 to 2020 using Landsat
satellite data and surface elevation changes of the mine from 2014 to 2020 using Sentinell radar data in the
northwest of Damghan is done. In this study, first, the parts of the study area where the density of coal seams
is high, is determined using the normalized index of two Landsat data bands (SWIR1 and SWIR2 bands) and
the experimental threshold of 0.06. The surface temperature (LST) was also estimated by using the Planck
relationship and Landsat data. LST threshold values were estimated for both years in order to detect fire-
hazardous pixels. By using radar interferometry and the images of 2014 and 2020 Sentinell satellite of the
region, the digital elevation model and altitude changes of the mine area were extracted. The maximum

subsidence was about 9 cm, which had fallen and caused casualties during the field visit.
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