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Abstract
Introduction

Land use change reporting over time is necessary to assess and monitor the state of natural and agricultural
resources. Knowing about the change of use is necessary to identify the priorities of public investment in the
management of natural resources and to evaluate its effectiveness. The purpose of land change investigation is
land use management. Among the management cases, we can mention the evaluation of the effect of economic
activities and development on the environment. In such cases, these organized reports are the best sources of
decision-making. Land use management can ensure that resources are used efficiently and people's future
resources are preserved. This process is the main component of a development plan. Timely and accurate
detection of land use changes is the basis for a better understanding of the relationships and interactions between
humans and natural phenomena, and as a result, provides better management and more appropriate use of natural
resources. Satellite images as a type of remote sensing data are well used in the field of natural sciences for
quantitative and qualitative measurement of land cover changes. The construction of the Houzian dam in 2015
and also the expansion of mines and construction in the natural resources of Aligudarz city in Lorestan province
and also the lack of accurate statistics on the amount of land cover/use changes in the region make such research
necessary. In the present study, land use changes in Aligudarz city were investigated during nine years for the
years 2012 and 2014 with the help of multi-spectral satellite images and the artificial neural network. In the
structure of the artificial neural network, numerous nodes work together in parallel with the purpose of
processing. Each node is a data structure. This data structure is placed in a communication network with each
other and the network is taught by humans.

Materials and Methods

In this study, several key steps were used to prepare and identify LULC changes in Aligudarz city, which include
data pre-processing, image processing and classification implementation as well as validation. The required
images were selected among the available images in such a way that they have minimum cloud cover and
maximum greenness in the plants and trees in the area, and the date of the images are related to the same month.
This study uses land use change detection in the east of Aligudarz county using Landsat 8 OLI and TIRS images.
The spatial resolution of these images was improved to 15 m using the fusion technique and panchromatic band.
At first, preliminary pre-processing including radiometric, atmospheric, and geometric corrections were done on
the raw data. The geometric correction was done with the RMS square root error of 0.22 pixels. Radiometric and
atmospheric corrections were done in ENVI 5.3 software using Radiometric Calibration and Quick Atmospheric
Correction tools. The artificial neural network method was used to prepare land use maps for 2013 and 2021.
The neural network structure used in this research is a three-layer perceptron neural network, which includes
seven input neurons (number of satellite image bands), eleven intermediate neurons, and six output neurons
(number of land cover map classes). The classification accuracy was evaluated quantitatively by comparing the
LULC classes obtained from the training phase with the data obtained from the testing phase. The classification
accuracy was evaluated quantitatively by comparing the LULC classes obtained from the training phase with the
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data obtained from the testing phase. In this study, the points taken from the ground surface and Google Earth
Pro 7.3.4.8642, using the error matrix and the Confusion Matrix Using Ground Truth ROIs tool were used.
Detection of changes between two classified maps was done with Change Detection Statistics and Workflow
Change Image and Spear Change Detection tools.

Results and Discussion

The results of this study showed that the artificial neural network has an acceptable performance in investigating
land use changes and, The Kappa coefficient for 2013 and 2021 was 0.83 and 0.71%, respectively. Due to the
construction of Houzian Dam in 2016, water areas have witnessed an increase of 1.34%. Also, the construction
of the dam has led to an increase in the area under irrigated cultivation, so the area under cultivation in 2021
experienced an increase of 5.53% compared to 2013. In addition, the construction of the dam has caused the
highlands to decrease by 4.30 %. Because the water of the dam has been used to irrigate the highlands where
there was not enough water to irrigate them before the construction of the dam. The area of mines has increased
by 0.23% during the studied period. The area of uncovered regions has decreased by 1.74% compared to 2013.
Also, the area of habitation regions has decreased by 1.06% to 18.18 square kilometers in 2021.

Conclusion

The survey of the land use map of Aligudarz showed that the heights and water areas have the largest and
smallest areas, respectively. The results of this study showed that in the years after the construction of Houzian
dam compared to before its construction. The total area of water and total vegetation has increased. Since the
construction of a dam in an area has short-term and long-term effects, it should be noted that the increase in
vegetation and the cultivated area is considered a short-term effect. Therefore, it is necessary to investigate the
impact of creating this water structure in the region's ecosystem in the long term by forecasting models. In the
investigation of mines, the appearance of water areas indicates an increase in the depth of excavation. Since this
city is an important center for stone production, the absence of a specialized regulatory body on the number of
harvests and the impact of mining on the environment is felt in this region. Another part of the increase in water
areas is due to the existence of errors in the classification of land use in the artificial neural network. In using the
results of this research, it is important to mention that these results were obtained for the area of the dam and the
increase in vegetation caused by the construction of the dam cannot be generalized to the entire basin.

Keywords: Aligudarz County, Change Detection, Houzian Dam, Kappa Coefficient, Validation

Article Type: Research Article

*Corresponding Author, E-mail: h.ahmadpari@gmail.com

Citation: Dehghani, T., Ahmadpari, H., & Amini, A. (2023). Assessment of land use changes using multispectral satellite
images and artificial neural network. Water and Soil Management and Modeling, 3(2), 18-35.

DOI: 10.22098/mmws.2022.11279.1114

DOR: 20.1001.1.27832546.1402.3.2.2.6

Received: 07 August 2022, Received in revised form: 24 August 2022, Accepted: 24 August 2022, Published online: 24

August 2022
Water and Soil Management and Modeling, Year 2023, Vol. 3, No. 2, pp. 18-35
BY NC

Publisher: University of Mohaghegh Ardabili © Author(s)



https://doi.org/10.22098/mmws.2022.11279.1114

%% SE 90T oy g Gilwdne

I

YYAF-Yo£ : K9 w01 bLs

Euas (pas &b g (b s gojlgale yuglad jl edlitul b (Lol () Sy b))
¥ el las T g paen] din O Slind dieps

Ol 40l 5 <0 25 oSl 5558 (559id g (onine 8IS (LT 5 oolal i 09)F (58> sty

Ol <0l 8 <0l 85 oSl (ol gl SIS (2S5 9 ()l (roine 095 ayl (oIS 4z gl T

Objgel lios lojls (s S il (b @lie 5 59l (Bjgel 5 Sl S50 (g lojl 5 SB cblis Slidos (s ol

Olxl @i @y 9
slojlgale polas SaSa VFer g ATV (o dlos &5 o 8)95 4 (b 295l liwopped (2l )l Sy byl gy cnl J) Saa
b ol ol S0 S5 5,15 5 o3l OLI Bizrir A Cantt) (lolsmlo yr5lss j1 gty ] 5 sl e gican pmas ASud 5 iubodin
o Oy ras BSeD Sy gl cnl )3 odlitul 350 (as A5 HlELe LBl 29y e VO 4 Sitlog Sk b 5 (5eed ST 5l ealitl
M) (295 095 URD 9 She 98 VY dusloylgale pga (slanl S pln (39)9 sl M) (53909 (95 uin Jols & Cunl Y
Gblo @iiye lagme) «plae (LS Gidgy (g aimej (IS b s D9 o ((e) by A4 S 2 pl (295 9
Google Earth yslas g uwej cuilyy blis dluwgay sdel cunddy yolad b gl el (alS Lidg cov slape) g o) (lodiy « SeSume
039 ol |y (duo > VY Liol3sl ] slaaigy AYAD Jlo o plusgs s clisl 4 aogi b oS ol o)l zols .05 (o, lie] Pro 7.3.4.8642
Sesgs dw clisl Blual 5l (S a8 Sl ol 5l 03,5 4,55 WAY Jlo 4 Ca |y (suo )3 /0T Liol38l V¥ -+ Jlo (3 cusS 5 pdaw ol
iy e el bl co ol Slisl rizer Cul w85 Sl alS by b gble b > 5 4B )S 8 ol] cou Ve Lo
09 Bblie colue g GRS VY (5e &) adllae 3)90 (Sloj 893 3 (dlae Corliue sl 03,5 @al 8 1) ((SliwnsS” Bblie 5 baas) Cundmly
Gyl cpl & cuib dog cwnl oY imgh cpl gls jl eolawl o ol 4Bl (ials VAY o & Cund doyd VVF 2o 8l e

o adg IS 4 nend Pl o Slis] 51 )3 aLE Lidgr (il 38l g odel Cawddy duw B3gdxe
52065! iy ¢ lad g s ¢ Ziuw yliel (ol yuss il ST 1 gadS «laosly

g, ialis g5

h.ahmadpari@gmail.com : g xSl Gy «liKo Jghuune™

e 8 g itz (sloglonle sl 5 ol b ) cmlS Slyusts ooyl (VF+Y) Lae o tnel 5 cdptt (6 pton] cdizogs o Jlims ol
YO (VN SE 5 o Copto g (gl fho . s ghnn

DOI: 10.22098/mmws.2022.11279.1114

DOR: 20.1001.1.27832546.1402.3.2.2.6

VEN5[-Y :)L.u.a.}l CJ)L! NN 5[y :ua).l.‘b @)L NYN 5[y :d)i})b é))b AL SRV RIAYS :C»‘él.:).) CJ)L

@ @ @ YO U YA axéw o)Lo.Af) Al D)Lo.«z &y 0,9 4\\c'\‘Jl.w 4J[>'} u/’w)J.ln}L;)[wJ.lo
By © o)) 3azee olSiily 1k



https://doi.org/10.22098/mmws.2022.11279.1114

Y\

e 5 isbtia (glolgnle uolas 5 dlizl by 3yl 6 lS Sl )

o5 L3 b LULC joy 5 pabas oM a0l
b slagsdyy bl ol g ol 48513 (g 390
Slojlaale yiolas I dlaiwl b (sanadl 8> gy sly
pobas saudil (Nguyen et al., 2018) Wloas ilol
o &)l Dehghani etal., 2021) ouis @)yllas 5g,a
Dehghani et al.,, 2022; Abdolalizadeh and)
P e peal > g 4300 4 (Mostafazadeh, 2019
Ui9y 4w (Taghi Mollaei etal., 2021) 1,5 .5 (sl s,
G e 93 ) homi pglal ganadl Lol
A glalgy & plgie ol )l anatl S SusS
Nazari et al., 2022; Talebi Khiavi and) Jla!
Roozbahani) ;luiy by owile (Mostafazadeh, 2021
Dehghanietal.,) Sle ;| alold sl (et al., 2022
Hooshmandzadeh et al., ) (s,Spmual <& (2022
Davodpour and) gzolawll sjlgie  (sanddl (2019
o 31 0)S o)l eguas ac &5 ¢ (Toranjzar, 2020
Gy S (Eghas (mas baSd odd S5 (slagdy,
Park ) cusl Cab 5l 43,5 aledl 5 ond @ yllas S yiel Ll
FANN el Jao (sl oo ksl wle (and Lek, 2016
boy9y9 blodds JSuts (ad o g odomy JS5 4 (alagyg)g
plad Wgde Jate Sy 4 Jbyjy sladisn bwy
Jos 5 4555 5 (6slaen ke ANN sla Jao claas] )3
Gilwand ey Y sl @Sl jldle sk daosl
5 x5k slagbsy Bob bl b )y adslee 5 a5
.(Malekian and Chitsaz, 2021) 14 oo dssle jbjgel
R xS 4 Ay e Clllas (eiSE
gl cap (sghas (was Bud gy 9 shlple
Oidey 5D ol dboul Gl wyp g 2l o8 cladids
lyes Qiang and Lam (2015) .cuwl 48,8 pbol e
P Egan as 05 ) odlatl b o) GiSs 9 )8
s 008 ilwJse K0l 5,8 )5 #dly Jolo dilaie S
Sl o (Eouan mas AW Jlo a5 b ol ddllas o)
A YL hwgie yoba) oYL cés L |y LULC @lyus
4, Dogan and Bugday (2018) .8 (gjludus (dwo)
2@l g e pibg G g Sloj Slyes gile e
4l )3 (eoiae ras 8D 5 slolale yslat jl eslinal L
O @l by a5 0dS ) dly gigelnls 535y
Ipl S egan mas &b Jlo oS b ol adllas

2 Artificial Neural Network (ANN)
3 Bias

doddo —)
Ol s | olul porde SOl e iBaf (mej )8
dayly (S5 g Sl e il 1 gylaw L &S col
st obe Sy (Pandey et al, 2021) )b ooy
O Syme Jolgs g s oo 1> (yej Gidsy 5 G
e o pae slodpuly g el (5254005 5 drwgs (sl
w (Tadese et al., 2020) cool lo wcwlie wsj
5 59 o dmslr Sl plo g (ol anb Y5 & ()
MohanRajan et al., 2020) cuwsl s Jb 3 Coywd
9 b e S5 3 (Sl G [as )l s Sl ML
2 o)se ke e oloy S35 ol Sl beu
250 g ylS Gl s 3 eMbl b Lol g 53540l
waiho Slalidl g 03905 i |y ST Ol ole e oloj
(Haji et al., 2022) sls plss!

Sl oo @R ors Gl e sl
Cdydey sly Gliie | ()l 4255 g 039 dilaio yo Jimgl
slaodls (Aghaei et al., 2020) cusl odds s dlwj cpl o
o5 SRS i 3l )Sal oo gl 590 3l omi
5 OleMbl 959] Canday (6y9ld Hgd I Liotiw Aiktud calio
Silo «g0ygilgn il | odlawl by 1 (o)l yguas
5 o casl olsale wile lib Slias b gl daglsn
fraiino o Oyg0dy (o) plul | SNl glsel le )95
OPrad )3 5 g ddpody ygyde dile (YL (slac il .ol
03,5 has leMbl 5l oo gio 4 1y byl daodly 34
lasss & plgs oo aloj sz (slojlgale polar (cw)p b ol
oy 8 (Dehghanietal., 2021) 5, (o o2l )
Canddy gl OLI baizsas A Cawdd lojlaale (slaodly y5
S o5 (e (hdsy 5 SIS 3y0 50 LMl (2]
4 wle cpl aed o &l He 5l ionis laedly oo
vasu g Slles gandib U amd e ol 5 ek
leui 350 30 1y (gpipe SVl g iy dgup |y lyuss
A2l (653l by g i USir wile (D slasinl b
5 o gloodly I eslaww! (Chaves et al., 2020) sl
2 Sy Nz polal g o (e sladiza o )9
ol y900 ) @) loadds A

ol yas VAVY s 53 Cod 8 )lanle s gl &5 iboj
o5 Yl s (53905 50,505, b (5 S oty LULC
HLsl b o ey 5 (slolomle ysglas 5 alisee glgil .canl 03,8

!'Land Use /Land Cover (LULC)



Yo B YA Slxis :\f‘Y Jlm (Y a)lu:: &y b),) /Lfl& 9 ui Cai)ih 9 ‘sjlmJ»\o Ag’)u"u /")l)lso.b 9 @lﬂh) YY

o3l wl b a8 58" s clasl wlil g Bl 63yl juads awyp
Cald (S0t gauabb (bg) 5 slejlgals nglas |l
o ol o as ol Lis iaed opl gols axdlsy
JS 9 o1 S colis o] @lis 5l LS 4 cons wu Sl
Bl Goli8l o) ¥V 9 0/Y dgas gy (BLS g
6 alyus )y 4 Dehdari et al. (2018) .cwl
Slojloalo ygliar jleslaiwl L ¥ o ¥ 5,lS sladw 2l
ol imgh cpl bt by dls YA 550 & 50 s
9 YFFAUM 290 s pdy ¥ o ¥ 9,8 s @lasl b &S sl
oiali 8l ddlaie 3 yide edo SB olie kS YOMA/AN
claw alisl algl ), 4 Maleki et al. (2018) .cél
)] > el (g (AL Gibgy 2 GLBg g ol lagk
baioxiw pglal jl Gieggy cul 3 iy Cilisee slaced
il 5l am g J8 ly cowid OLI buimw ETM+
W85 )8 (or 2y90 (LS i paLd Ve g i odliia]
035 s &lisl 5l o BLS idss dgun bamd i zuls
by adlles 5y90 Colwe 1 8oy AV I i cpinpd (sl

gy Ol dglie .l 039) (LS Gibgy (oo M)
P aSob s e slacu b g olelas)l » alS
e VYo LVEer o Gleliiy)] 5 o0 0 =Y o slacudd
S a8 cunl ol olsS g 2l gt My (BLS by
Sl sy aaigy ol oyll ol BB Ol s @las]
Wdow Slial lam &S cd S aoi lg o Oldlles cpl oy p
9 3950 it adlaie S > (S (6,8 Sy W)
Loyl o JSo5 bulyd Wb Cos LAl e
ooy Al o dawomacion 5 (s3baidl o elais] o add
Sl AL Cse 5 e
DL 9 JBh 0 s didy o)yl Job @l
s—as 8d b9y 9 slolale pglal & and oo (Ui S
sl b ey by ik Al g hiled b (e gias
b ol s )lS 5 Licdy Sl Jelod (S0l gainailo
U cov (i) plS @b Kyl e walp ey
SlaShy e 9 4l 55 ddhio Lo Shy
ol st ) e ol ey SS9 sl sl Sy
o) Wby 3l Sl 3 45 €8S aon (i oo Slalllas
Ol 45 Sl 039 ()l Slyess g e plp 5
ot 1y canb @l 5 Cujlasme AlgT o ol & Ol s
e by Syl ooy Conl gage ol s )3 5l
s WA Jlw o pldes dw elisl a8 o g |,
b @lie > )3 jlugcdlo g ol 558 (pizen
3 335 el 395 Gizem 9 o)) il 53 5,988 (i 0

Cosl o) Gids 5 22 S0 Sy e Sl 20
Eopraas (43)5 Cagr Slidy gl Sy 4 o] g
4 Yatoo et al.(2020) g5 o olisacby sly oo
Cowdd) Blsale yslat Sl oolinal b (y0j 6 )8 Sl iy
sin yedS 50 dbluesl by egias e &
ool b ganddls oS ob L adlles opl mls by
Hashemi Aslani et .1 o jlos & ol)) jidg did dgs
ras 8l SeSS L) ey )l s al. (2022)
5 ok el Jls gl e Y a ggen
ol g FsSe blie a5 oy L @l 0,8 et
sbdle (bpb g 5l Glagwe; 5 Rl Sy
4 Sadayn and Afifi (2022) ..ol e ials” YeYA-Y-¥.
ookl b gl joed (BL p)8 Slyess K9y (o
By b5 Sl o5be, KT gols sy Slyud o i
oot g o) Ak 4ol Colue Sl gt &
Girma .cuwl oy &, 2lS ide anl » colue jials
aguw U"9) 9 G );91.\0; )I odlaiwl Lv u.)};..)‘ ).)Yyl..\:\s
4 Zhang (2022) .cul 03,5 a5 |, ans LB b
aSed gy Bk 0 b B )8 4B gl
Sge udds hy) @l b caby eguan (pas
iz glgl dlaie jebay Ll o Gimgh cpl jd edlal
Nk o pd pzeh S gaaib 1) 64l se)
AV 4 LB )8 el erddn e g (HBly Rl o
)5
Sl b Slpss oy Ao > (00 Sildllae eSL
SeSe (Bl S g (BLS Gider 9y 2w Sl
4, Hadianet et al. (2013) .ccwl o plol joo j yioeiuw
L ool )8 5 S gans lyeis 2 U s 56 g
Al YO 895 Sy b o) (gholgnlo yyolas 51 odlius
e olisS 53 (gilwdw oS o Ui Lime oyl ls by
VO 5l am Jg el osds ol cuiS Lol pdaw iol38l el
ol oads ol cusS o)) pdaw bl ialS 4 e Jl
J24 (65)9iS slacyaj g &le S SR V¥ 2500 e
4, Balouchi et al. (2016) .uloa s o 55 ls s ci b

! Multi-Layer Perceptron (MLP)
2 Gidabo



\AL

e 5 isbtia (glolgnle uolas 5 dlizl by 3yl 6 lS Sl )

Obiw b (Sabzevari and Ghanbarpouri, 2021) ¢l
e B ool 13 9 (6350 ST (SlS 4l 5 305!
uL_w).Q(w u_:‘ 5> 9 ‘_Jw cLo » Cowlods o.\...u.S u)_c
Oned 4 LloaiSTy ddaie slaald 5 Clelas)l b jlganl o5l
ol sl 13,58 5 (SlaslinsS Sp s slgm 5 O S 5 S
9559 1) 395 Gl oS sl (ol o dgane I (b o
o5 0yla s i3l gl Sl )3 Lol iawl 03,8 Lads 03)950 Cawd
P B b cage pladg dw SLbI jogada jbreys )
bs b 5 o o 5 o3l w5 5l 6ol (sl
@ Gl ped (b @l > 53 jlogcdle g (ol Ghps
aslllas 3)90 0,0 93 (i red 29 B3y Egdge (nl (o)
Y JSs  ahhy e hdes dw alis ]l u s S 4
Ol 9 ol) )9S )3 5395l Gl o (2Ll Cusbge

Lol 0445 02l ul.w) uL.w)J

A8 o Sl adlaie (SN 6 0) LS by Sl (e
o da pol Adlas )3 cplply 08 el (cdnghy (pin
SLes 09> S (b 5355l Gl e (3] 6 )8 Sy
gl SaSay VFeee 9 WAY ela s (gl Al 45

b By (sguas (opas IS 5 (b x> h)lle

lasdg, 9 olge =¥

aafllas )0 dilaio —V-Y

Ol )3 a0 yioshS” OAV/AY Caaisg Ly 550551 )b o
Sl e ol el 0 @l Gl 55 058 Gl
9 (B AdBTY 5 a2 ¥R pldlia Jsb )3 Cubge L
ol 4288 13 Jlad @B YV 5 ax 0 YV oldlss oie
bwgio g Lyyd o 5l (g0 YoVY glas)l (gl adlaio oy
ol y o Juoo VFMY AVl 55 5 ji0 Lo YAVIY 5L
Bl g 03 al 5 33led (corlBl el sla gy b
Sy sl e g Jine Gl b 2w Sl g Sidddons

- - =
g g
£ + + g
H H
8 =1
<1 -
& &
8 g
24 + + + I8
& T T T &
190000 230000 390000
Lo, <
] oot ot ||, by |
[ ol ol Si’
L] lﬁ\umelers‘
20 40 80 120 160

Ol il 5 ol )98 53 5998 Gl e (il i Cunligo —) JSU3

Figure 1- Geographical location map of Aligudarz county in Iran and Lorestan province

0ple il S 5 Slbles o) Sppal (ole 3l 5
S 93 ol (Acharya and Yang, 2015) coul ;e

NIR ¢ 5ye) yio Yo S50 o9 b ) Sl had iy

2 Operational Land Imager (OLI)
3 Thermal Infrared Sensor (TIRS)

SRR ey VY
b’ A Cawdd Bylomle 1 ol edliwl yglas Clasuie
s A et 5)onle sl 005 &, ) Jsa» 55 OLI/TIR

! Landsat 8



Yo B YA Slxis :\f‘Y Jlm (Y a)lu:: &y b),) /Lfl& 9 ui Cai)ih 9 ‘sjlmJ»\o Ag’)u"u /")l)lso.b 9 @lﬂh) Yf

9= g9y Ll Blize blis g bl (81)Ss 5 dss
9 lider 2> (ymelb gy 63y 5l e M e
iy s e U wtin gusa couliol blE Giis
Olusai L3S Gy JuSsy +/YY RMS Gl ye
gy ENVI 5.3 138l 5 )3 Sojdsneil § S piogad,
Calibration sL___a)l}|
5 ploal Atmospheric Correction

Quick 5 Radiometric

Slojlgale yglar il —F-Y
5l o sWodly dcgazme YU (siidils ¢d (IS j5ba
i )liel 5 oBigel (sladigel S| ()5 sloasgazes 4 50
omamyliel g g0l Lged (63b5 2l Wi oyl plis )l 5L
(Hidalgo et al., 2021) cusl (5)9ps guomo Copio sy
a0l llai gy b gl il iagh cnl
ol 3l b Ghjael (gl 28 S Oygo eslan (uas
dyg0 (omas A Hldle Cuwl odd odlaiwl s il
o & dgs (g (omas 8ud S Ghagh (nl 5 edlital
Sy S & (639)9 (9 Cdn Jold Y aw 4SS
&5"“‘“’ 09)) o.))l: <d|b)]9bl.a ).:9.\4) dlm.bl) Sl ul.o.b $399
o S Sl (298 (9P S S (295 9P UMD 9
S e ol las Gluye Glie cpipS g 29d [, Sen
il pogMe Wb s Voo B0 gy ) S
ol isles ;0 Neural Net RMSE jlages ot (gaigdawdS
s 5 ), S5 ol ouimd tale &l ge (¥ S5) 395 00
a3 o il J1,ST ol e glil 4 1 RMSE jlude (6350s
s et S5 gl V¥ oo 5 WWAY ol L loges 3o
39 Oy e 4 4Bl (ials jgped &5 cul ansly |,
ot Ve Jlo g oIYF 51 508 WY ) Cenl sdm,
(10

)l}'.é) u»lwl » dlb)]}mlﬂ )491.«44 z_nlaw )Vu.w)yo] blg
45 s ENVIB3 3l ol abuls o sy i
i 18, b o Gl oL i 5, g2 pe Joged ¥ S8
S ol g0 s e L 1) Slolsale polad ;3 ol ssalie
b jlis (D908 jooe g zoo Job oxad i a8l Heore
Hdy Sl elS &S e e s ¥ S Ll QUL s

01.35 L;).A 3.)5.\.’>u ul.»)l.» Cund o )13)55).3 UL»}:)J u_m.lo

¢ Root Mean Square Error (RMSE)
" Training samples

oal)8 (Saleg,Sil) s 10 5 (5] o Vo (SWIR
o lp 1y was Lab wb gd OLI daiomiw S o
Ao o &l Jole didbie Clialie 5 wopw (bl
dabio ;o b b Wb gl 1) Ledly TIRS buizeuw
Landsat 4-7 5 63,28 i b 5 Lawgy WS o5 5>
(Acharya and Yang, 2015) &S o (¢ slaes b g0 Cud
2 LULC s lolis o & ely adls ol
OEiPrutn Jold &5 S Al yo i 1 5p0eSl i ol
ored 9 uaib el g bl by deedds
S slasSa 5L 0y50 polad Wb edldtwl ol oxiuwliel
Dby JBlis (gl as” wud el o piwd 3 palad le
239290 (53 5 LS ) (g s Ol Sl g
Sk olo S 4 bayye polal Fuyl pined widl ddais
Osapd b odlael ENVIS.S Jliblay il coins auac
ArcGIS lialey L b w5l & o ol Gl
o) b 1 Giegk cnl 33 128)5 518 (qwyp 3)90 10.8.2
Google Earth I by blé 5 GPS aluwgdy oiids cuild y
5 ol gl syl 5 mssliis] yslaieds PO 7.3.4.8642
)I)'.gl L polas u)&o Tpog A sl ol gandal duds
polal o i SuSS 5l eslawwl L 4 pan sharpening

Bl dguy yio VO 4 Kleg ,SSL

& yhuunas] 9 S yiog0]y Cileuseiai— Sild sy s —Y-Y
oS Col (Gldas poj )b ppgal S gl A Cand
WY Soolind Bagione )0 didly dguty (5 tegudly <o 1y aools
295 & S IS JUS 3)Shos il pl S o0 band
by bl S g Cundg dguy Linog &S iS00 dge )
o=l 53 (Mezned et al., 2022) 38 o i Kol 1y cpsj

LU 31 ooliial s 5 05 oolitl (S b prgbest ) cedlinn
Ly DEM &iifelis)| g8 Ja (slaodls o ginnj S8
Yo diis pu. d])_v PRyl A Al 0”5) )I odlazwl L )45L4:

jloads glsiwl (69559 Y (g9, p uey S8 ks

!Operational Land Imager (OLI)
2 Fusion

3 Panchromatic

4 Ground Control Points (GCP)

5 Digital Elevation Model (DEM)



vo o g hubdiz slolanle yglat jledlitul b (ool 6,8 lmis (b))

o Bds o 508 gole b gdien ok a4 e A ) Cal S sl Ja)5 (ke Baguome b dwglie
LS o UL Cnday ) ol glgel i8S )l\8 0,8 Baguome Loawlie » QUL pygio jl e Sb wad Sy
s WS gge Jsb o ogdle 3 S GalS s e alh sl oy ebliteg iU Gl a8 claodgicee

Lasl ol > gl b odgime cpl 5l oo il 1) odnmy (65531 5l (ool LS

yols gh 50 0l odlaiwl (slojlgnle yobal clasubio =Y Jgaa
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