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Abstract:

This study aims to analyze the impact of topography on urban expansion patterns in the
Mazda area using Geographic Information Systems (GIS). The results indicate that natural
terrain is the primary factor guiding urban growth, with development concentrated in
lowlands and gently sloping areas, while highlands, steep slopes, wadis, and sand dunes acted
as natural barriers restricting expansion in certain directions. Temporal analysis for the
periods 2003-2013-2024 shows that urban growth adapted to these topographic constraints,
with development focused on flat areas and avoiding natural obstacles. The study
recommends directing future urban expansion towards suitable areas and utilizing GIS tools
in urban planning to ensure sustainable growth and minimize natural hazards.

Keywords:Topography, Urban Expansion, Geographic Information Systems (GIS), Slope,
Wadis, Mazda Area.
uaﬂ.d‘

alaaiuly 53 e dilaia b ) jendl a gl Claladl e Ul e saall 3 Jidas ) Canll 138 Cangy
o el Jaladl cilS dgaglall (il o gl @ ekl ¢ (GISYAR) ) il slaall ala
Laiy cdapund) lassVI <ty J sguall 5 duadiiall (ghabiall 8w sill 3S 55 Cum ¢l panll gail) dpa 58
Ol pandl dlaia) e s Amda Gl s Al UK 5 200 Y1 il Gl lasiV cclads ) K
Glain) gl G 2024-2013-2003 <l il a3 cOllaill @ jelal LS adse cilea B
Ll 0l aasi gl e galall () gl Cuini s 4 sinsall Bhliadl Joa saill 38 a8 ae cJal sall 03¢
Lyladll b Al jrall Clesleal) abii Cada gy Ml shlial g e g ol 4 sis

Agxgdall Hlalaal) Jl  gaill dalxiad (lacal (5 juanll

A N ¢ ani¥1 ((GIS) A yrad) Sl slaall alas ¢ ) yandl ps sill (L) 2 salall:dpalidal) cilall)
83 e ddkaia
;R_A.ﬁ.d\
S el Aam e jlude W e G gd 55AY) agall 8 Ay jeaadl glalidl g el Chagd
Sl san 5 38 5aa 3halia gai ol yeall dlxial ) 5ol (2 a1 ¢ e laia¥l g (sabai@¥) sl
3 o anll gl dan i 5 A Al Jal sl pal (e Ll gl aed s dlide Lymile

242 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).


mailto:Hinderhoumah@gmail.com

el Y Al paat (8 G bl JISET s @l jlaai¥l s leld V) Jie mhaall (alliad agus
Al 33 e Aahaia 3 Wl e glall Al Al o Al sy (Al By jeaal) YLl g elll
oalbadll A Jdad edii Lo digale Gilee L 5 a1 gl OMA Cangd
bl dasia <) Al jaall e sbaal) wlas UL B 535 o 3l penl) g sill lalai] 5 48y galal)
dgpdall Jal gl 5l Al ja ) Alia) ¢ ) yand) s sill A0S Talail) e S 5 AlSall bl
Al e salall Gailiaddl (A8 ppan ) A all 138 o sliall 138 (e s s sl 138 Aga 53 B

Aieall il pead) Jaadill ac s A agus Lay ¢l perdl gaill Lalail

sd ) AdSia

Cun Al agaall DA 82 e dihaie 8 S Jsadll jalae o) aal ) jesdl a il Jiay
i ol el alaial ) ol las ddaeaddl g dalamdy) dadiV) el SIS el 83k 3 dasi )
slelya (130 Gha¥) ans 8 &b 38 i jeall 2xia¥) 138 ol e cdilaiall 3Ua Ja0 suaa 3hlic
e pe Ghlie POl ) o 8 G Y1 ()Y mhad 480 e ghll (ailasll 44S
Slaladl g Wl e gudall o A8l Al jn dsaal o0 B ey cAumndall Zaalill e 30 pead) doaiill
Al sl il e slaie Wl ) jeed) saill Jalail dpa 55 & W50 il o ) yand) a5l
AV Y slaall 8 A jall AGa 5,0 el e gl g gl jrall il sleal) alii g

€33 e ddlate 44l e phall gatladll 5l ]

Pl jall didaia b Sl jenll o gill clalail L2

posill ) 4 i Ol ey Jie il e sidall dalsadl il e e 3
¢ ) ezl

Ailaie 3 ) pen) g sl 5 L) e pulall (o A3l glad 8 4K i) ol 5 gl 4
5 e

sl ) ciluia B

ot Le ol Cpas el s () (gm0 il il (0 A sana (o Al ) 3l
& Oaall S G 3 je dihie b Jeadl gsil)l laladl 4 8 s m ]
Aasdiall Gl Hlasay) ld slalidll
Aol ) Aahaie 8 ) yend) s sl Cilaladl 5 @8] se dpaad 848 2 glal) el )Y agus 2
oaliadll Cia e Aadle Y Gl sa3e ddhie 4 O pead) awsill Liy 3
A sl
a8y Sl yandl g sl Clalal 5 L je salall s Al A8Mall Jolas 8 AplSall il agus 4
Agllad
::\.ub.ﬁ\ dlaa
‘a3 e cc8laal) e Ao gana Gaaiad ) Al all 138 Caags
33 e ddlaial 48) e galall ailadll e (s il B
ALl e Ayie ) )y SR Al pal) Aslaia A ) pend) s i) cilalas) Jalas 2
(s eall g il lalai) dgn 5 8 4l 2 saball Jal gal) i aaas 3
O Al A8l idad (b axy e el g A paall Clegledll ol i i 4
o pandl as il 5 L) 2 salall

:‘L.«bd.“ a,,\Ab\
lgadl el g 3o & Al 50l 138 daal (e

243 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



ol end) s sill A 5 (A A 5e sadall el 2l 50 51 )
AlSall liMall Jilas 8 Al aall e glaal) alai il Cada i 2
533 Ailaia 8 aldisall il jeell bpbaiill aed daaludl 3

[—

sl ) dpaga

G lgdlaal 5 Al all dapla e ae DU A Apaled) Gl 5 aliall (o A gana Ao Al jall daia
Al Jalaty Al 5l dilaial gl aibadl) G jd Uail iea sl gmeiddl Sle slaie¥) o
¢ (GIS Yt yaall o sheall alas alaiuly S Jidaill il Candh g5 5 WS g 1 pand) s sl
b o) g sl Claladl g dd) e galall Sl sall s A8 Jalay bl jienl Ll sl
<l yazdll \);.u.u\ 8ag (RS) o e Hladiuy) Gl ?\M\ ad el L.A\ ddla) 33 e ddhia
LM\?@A@MLM @&J&M@AJ«;\J&JLMUJ\M&La_z\)jag\]\‘\:u\)oﬂ\
Asliall 4 2 salall ailiadlly Lehali ) (sae 5 (S jeall as il

A8 L) bl

e sl il g Jalail g 685 5 anai O gie Al Hall Cal o5 2(2024) s daas aMaf Ay -1
Llail Jadas ) Al ol cbaa y Sl byl alaainly 35,50 galdl g 8l 8 ) el
plaiy e ladiul) GLas aladiuly (2020-1973) 38l IS S el agill Cilaladl
S Lgmy 5 55 a5 i) yend) JISH il ) jaind el all Ciaaie) 5 Al jrall il sleall
Cun gl el dalisall 8 eal g gai 3 ga 5 i) @ jedal 5 Sl Aplan) Cadlul alasinly
e sill O gl i LS 2020 4w 2aS 443 Jsa ) 1973 456 28 3.3 sad (e i)
) @)}J\u;;;j\}uj&\}udkm‘uau@mbwmm\@\ﬁ\

dila 3l s Al @l sl o)) sie Al all gl 3(2023) saad) Ldhaa g8 Al o -2
phiis 2 g L) ahatiuly el 3 alaS (als g sde pall o (el a3l
3l DA Lol )3l aal V) (e ) pend) pu il day ) Al all cidon () jral) Cile sleall
Cilasbaall alai aladinly Lebiaiy Leliall JLdY) jga o dulall ciadiel s ¢(2023-2004)
426 s> e i) Cun A pandl as i) dalise 8 Ada gale B3l ) il @ yedal 5 (Al jral)
dalaiall & ) jenll saill gl (Say Las <2023 ale JUSa 11.26 s ) 2004 oo iiSa
@ pal )Y claladiinl i o il g

e slaall alai Apaal ol sic Al all o5 3(2020) B3an Ghmes g cilie (A A Aul -3
S0 G Al cbaa ¢l sadly Aluall Aae Alla G o 5 A el g sl Al j0 3 A0 jral)
sle Al adie ) aslalasl s 3l seadl s sl Jal e dalad 8 481 jpadl Cile gleall alai 0
Lil A dlae) A aclu bee cddlidg 4 ) g_a\JJﬂ ArcGIS el p pladinly d4gsall ) guall Julas
e shrall alai Allad d jall STy gl e o yshais () perd) saill Clalad) g A
@) S eadl lashaddl) g &y jaall ja) ghall Julad 8 3380 jaal)

Sl au il J o) s Al Al @l 1(2019) GaATY suse A 2o apSi Al 4
b il rall Gl sleall alaiy dn (e leind) aladiuly ol diaay (oY) aladiul e
e Aol cadie |5 (i)Y aladil Lalail o il g i el a sl dal e Jidad )l all
il & e lal 5 il jrall e sbeall alai alasiinly Leldad g dyie ) <l 6 saxd Leliall HLdY) | sa
Al ) ST LS Y cilaladinl b 3k sale <l i ) ool aliie e ) jee ausi asa g
Lhaiill ac s g 4l pead) ol sl Judad 8 4080 jrad) Cile sheall alai g ey o e LS dpan]
@ 5 paall

244 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



;:\.a.ub.ﬁ\zﬁb.héy

L gin ) glabiall (pe 2edy dnd e Jlad A ad) Jaadl ail) Slas (e 83 3e dilaie
1 5LS 175 saiy el sl dae e Adlaiall dayi g wlBY) 8 dagall 4 umal) 3S) el (e R2e
168 sai byl dae e 5 csind) () 1 55a 0S80 (Jlsaa Gl dae o a2 LS sl
gw&@u&mj\c}\)uuncM\JJ\&M@u\L\mJY\ ol g Jladill ) )i 6lS
Asdaiall (gl 8 Us gale Gy gala & 535 (uSay (5311 Y1 o) 5 748 5 334 O e sl el
U:umj o4l cb} JS)A]\ DJJA L;\SM RPREN d;b w\)l\ @\fﬂ\ aakaiall M\Jﬂ\ du:.a M}
Suilaall lila wifi s 268 6,655 sk Laginbusa a5 3) cdidaial) b 4l jeall Cilaanill aaf (ya land
(1) &Jﬂ‘é@aﬁﬁ LS cZeS 1898.20 LA\PJ\J\A}\)}\ \.g_\sh;mclu‘_r\]\ DJ‘)AM.ALL}‘)\J\
Ons Yli31°37/26" 531°0724" ba e S50 Gn 833 ddhie adin AW dalll e Wl
18,512°42740" 512°12'13"J sk PREEN

Al )l dadaie ad e (1) Aday A

12°4210" 12°5711" 13°1212"
& NIy N s
5 X | PR J . 5
( >>5 g
8 3 \L C o
Gany N Bl
J A
¥ et
o "’\\,—7‘{ i
) 3 R\ Lo e
& > 5 7 - i
&l - . ] " \ ) el
40" 150 300 600 \&t;:ﬂ‘:éo};\“ff"—f” Sl a S el
-:-:Axm ’, —
10° 200\ = ~—
1 g ]
\, A~ i
N R ~ — < ad) g
E / P S =)
| ( - <l Al
o 5 0 Z = 0 A yall Azl
\J —— i
12°4210" 12°5711" 13°1212"

(G pal) (S endl Tapdasll) (i€ e Tolaie ) sl Jae 2 jaadll

183 Ja Al 3.;\5\).9‘9#\ Lalaal)
Sl G i Yl ailiad ST 8 gt 1) dagall umplall jualiall (e Ll 2 gulall el
ol 5 JSiy Gailiadll oda gy Adliaall Ly jlaill JKaT 5 @l jlasa¥) g clelds ¥ 8 ol
&) sale Al el Claeadll Jaai 3 ¢ pendl g gill Lgi (e i) Al (e aaedl b
LAJALEA &j.\:u BJJA dalaig M}GW\ &_1“)\&;.1‘}“} :\:1}".1“.4]\ C}M\ <l élah.d\ ‘zg J\-uﬁ.i‘)’\
pedl A5 pm Leiul )3 Jrag (N eY) el mhand) JISET5 el ) (pls o 480 2 glal)
Addaial) A adlaladl g S ead) g gill dapla
(2) oAl (e ety dua clelan V) A da gala by Al )l ddlate juadi jale W Y1 ]
“—’Lc‘sw‘i‘ S sl CJM G e B8 ) e 748; 344 PJ G gl A8 wlels )Y ol
ilea B (ye Auliall ahﬁzﬂ\&&c}mw@@;ﬁw‘@#fJQM\ Sl
@5 Cuae Cladijay 0 Jleyd Jls Alaluy Ggia el Jls dlale bl o
¥ daalls (s KU dan g (B elasadl Jany (8 sl doa () ALl Vlad ol il
L

245 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



el Al all Aslaiey cile s V) (2) Adas Ad)

12°450° 13°00°E 13150 13°300°E
Qi_w
alyg q-"z'
. .
81 '3
5 3
5
z
L 2
“ L2
Sy clely | ©
457.4 - 334mm
512.6 -457.51 |
564.5-512.71 1
624.6 - 564.6 1
R u 748 -624.7mm |,
- 12°450°E 13°00°E 13150 13°300°E 5

4% 48 (Digital Elevation Model) (<@ z3 gaill e laldie] Balll dae ; j1adll
.30%30

wasill agi (B maals )50 L OIS Alal) cladijall sda o dlasall LN ekl
Juaill pai paill dun 55 gl Lea ¢ il yand) 2laia¥) el e jaaY) Jaall (RS Cum ) sanl
& s WS il b IS 05 8 dis Jss ASal) Glaeadl) A5 LS e sially

(1) BJ}..A\

glial) (e sl Jn aall g (1) 3l

.

(¢2024/5/14) Baldl dse : y1ndl

246 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



LS e ) o JS5 4 i ) dagall A e galall jualiall (e ol jlasaV) axy ¢ jlaad) 2
Clayd A maalg cpliiy Aul ol dilaie iy gl pead) AdsY) 4 4 155 Sle Jia
Ghbiall & L) ) ol el Jaey Cum ¢l yanll aas il claladl e (uSaiy e sa 5 ¢ laasy)
DY) g cdud ) <lid S ) jlaadi) Gla y caalall Calia 28 g cdasaal) Hlassi) Gl Aded)
DV =) s 3 ¢(025-C°15) O dassiall sVl ((O15-C1) Om sl ) sl

®) (°45-°25) ¢y 2l

z 12°40'0"E 12°50'0"E 13°0'0"E 13°10'0"E 13°20'0"E 13°30'0"E z
g ’ 5 . ’ ' ’ LS
3 3
& &
z z
e ]
2] B
> &
//-\
z z
o o
&1 &
> &
cla Al laady)
g 2.84 -0mm
5 9.14 - 2,858 || 5
14.6 - 9.150
<Al 251 -14.779
z [—— z
4o 40 45.2 - 25.2 8 Fo
S [ — &
12°4z)'0”E 12"5b'0"E 13"0"0"E 13”1}]'0”E 13"25'0"E 13"3‘0'0"E

4il&s 4y (Digital Elevation Model) 81 zasaill Je laliiu) Zalll Jee : jaadl
.30*30

iy G Al pall dilaiay laai¥) Gl )y B Gl 35y ey (3) A A dilas IS (e
Y] A giall dgall 8 Aals danl s Glalis L (914.6-°0) O sl @) sl lassy)
ek diadl i gskll by el Gllee A ged 1500 ) jeadl a sill AaiDle ST aleay 3
Lo st cilladtll dgall 8 Gt 5y sacs (°25.1-°14.7) G Alla o ¢ s) i 53 Jans giall lasiy)
@A aadll sV Ll Al dwais clallee ) dalal) o el g sl e G 2y 8
g o giallp Jladl) (8 48 jia g 3 e Glalue SO e jedad (945.2-°25.2) o sl
Cla e Gl IR (e () e gl o ety L ) peed) p il AaDle Bhaliadl B (p
el gaill 38 5L s 33 e ddlate A S el au il Glalad) 8 sl g JSE g lass)
Iolassl Y hliall 4 i Jasadl jlasiy) ety shlidl a Gle
dihaiey il pend) g sl a5 i3ell apdall JaUadll ol e AEal D0 1 o pddlal) La ¥ 3
g Acasdiall ahliall sladl Aassall Ciladd pall o jani il A g (pe ASE R 3) Al all
Clala) 3 i Las s (A0 Cnand ) Lpandtys Al Ly s clganl il 53
O S Gl 138 A3l ogin ) Gogas (5005 (35 LS Al penll ALK 3555 ) panll ol
Oe ol al il 5 o A peall Saie¥) Aagi )3 g3l s Dl aad Gan (8 coladV) 13 b il
o B W) Ay e pgnas (Ui Laie Abnall (58 el W gals Ll Ael 3l ¢l aall (o) o
Aol Al A 5V A0 (4) a8 ein s A penll Baiil) 555 e il
247 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



Al all dalaially 350 591 (4) Aday A0

12“39'0"E 12“49'0"E 12"5?‘0"E 13"0I'0"E 13“1?‘0“E 13“29'0"E 13°3P'0"E z
=)
N d . LS

Z
[ z
37 5
= E
®

z
= z
£l £
®

z
2 z
=2 5
s Lo
o b
®

<l Al

Z
o z
S - ey . * £
°h s 2 &) w0, | ) Ay W) — |15
o | ——— T - s
T T T T T T T b=
12°30'0"E 12°40'0"E 12°50'0"E 13°0'0"E 13°10'0"E 13°20'0"E 13°30'0"E =

43S 43y (Digital Elevation Model) <8 41 zisalll e haliiul &bl dae : juadll
.30%30

3 el al) Adlaie (A Sl yendl a sl dga 55 Caagad 40531 O ey (2) 5y seall IS ey
oAl Bhlie sai i pead) saill dgm 65 ) (631 Las gy jlae Bl3lacay () yanll 81 221V (e il
Al Jals Al pea) AV oy 5 55 JSE 8 agsl 5 daiDla S

<l il Lﬁd\}) @SY\ &u}ﬂ\ln.q} 2) 5 gl

(¢2024/5/14) Baldl dse : y3ndl

248 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



sdala 1) LS 4

Aoy siadl dgall 8 Al ) LESH Lan) Jas bl Hal) dakaial 5 Sl dgilasall <ol U 3l DA e
sl e LS o3 35n s AT a5 e il 1) G (e il il IS e Al o)) dilaie e
Aal) Ay gmam s Ay il ) ade Can Ol peall Dl (e s Cam iy giall Agall 8 31 eal)
eV 138 (A ) penll saill alal Uagda Bile Jid Lglea Las clgale aginil) dad) clSadi5 Al
(3) opall i LS

o)yl dilaies Al ) LS (3) 5 guaal

(72024/5/28) Liall duse : yauad)

o raad) e g} ol

[PREIR DY ‘;ﬁ\ bl a5 Cus ¢l }me@ﬂ:\,}u\.uxy‘ Jslaall aal cf"f’d‘ c».n)ﬂ\ oLl 2y
b=l Lein (e ey s Amnla Jalse Bamy sl 1 iy Lea s duall JAI ol seal)
GHESI 5 Clads el 5 A sY) Jie Adhye glall alglall ) Aila) (5 kall s dcaididl sl Y1
e sill Aallall Cilalisall aasty 3l jeall saill 48 ja 4 g 3l il )

Lie ) B OB A A slae g JSall 3330 ilae b S geall sl oladl Al jy a3 Mg
otiiall augill o dgnadall 53l sall 580 aed s saill Jaai sea y Cadgx (2024 <2013 <2003)

s 38 sall 33 3a Adaal ) yand) olady oY f

¢2003 ple A 58 5al) 83 3e Alaa (B S anll g il o (1) Jsandls (5) Aasall ilat maa
53 ‘5’50779 ‘;Jﬁd\ ‘ft}\ﬂ\ ol o33 c(a51187 alatay) Q‘L' J) ¢Jladdl gt At 5By gacan 4
Clalat¥) Glas (s (680,535 (F (Jellls 220,576 () (Malll5 250,588 (3
el sall gl 1 GeSay s SaieY) SV ane JB A A0 5 Ay a) Ay siadl s Ay giall
C'_\l.zj"j),d\ U"_iwdabug.\ ‘M‘}@é—“‘n ‘;ﬁabs}\ @C“'}m )SJSU"_\:\; cz\zxé\)s":),\ﬂ\ uaihaajb
O ead) alxial (e A pad) Aalladd) o] a1 (8 <l plasi¥l

249 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



22003 dand 3K yall 33 e Al 4 yuaal) d3haiall (5) dday A

12°5I8'0"E 12"58;30"E 12“5?'0"E 12”59I'30"E 13°()I'0"E z
w X Q %ﬁ-g
z
2 z
e
=8 Q & B N Q C,i £
Jsaist) Jaglas —— H
> #2003 4y yaal) dahaiall [
206 ¥ 20035 sand) g s slad) —»
= b P A 7z en.n o
. — —— S - : : -
12°58'0"E 12°58'30"E 12°59'0"E 12°59'30"E 13°0'0"E

#2003 4as Google Earth Procle lalie) bl dae : jadll

G5 e el sl e (1) Jsaals (6) AaAll gas (2013 de b U
ol (el olai¥) agd cpa 8 aS].187 el ST e JJlaill sladV) Ldla 3) caslalas)
SUS 0.588 o i all gad dluia¥) adi ) WS oS 1.055 ) S 0.576 (e Adagala 33 )
@ sl S0 et AV Qlly pud 3 S Sl et ClaladY) Ay gl Al Lain oS 0.622
D) i XS5 Lae il <l jlasi¥) 5 40 V) it ae cladi pall ¢y el ) ddasiall shaliall

() yandl 2NV a3 8Ll e salall 3

22013 A S el 53 30 Alal ) jenl) s 5l (6) Ay A

12°58'0"E 12°58'30"E 12°59'0"E 12°59'30"E 13°0'0"E
h L h 1

31°27'0"'N
N,
7
o
QD <O ‘
Q (%%O\/
Oué
d

31°2630N
<
]
&/éfﬂk
o (& I L
=S
[
; j
260N 2N

31°26'0'N
!

32BN

& oisl) Jaglad ——

#2013 4 waal) A8kl [ ]

f‘/ 2201351 _ard) g sill slansl —»
°58'0"E 12°58'30"E 12°50'0"E ::;9"32)";5 — 13°0'0"E

22013 4l Google Earth Pro e Waic) &alill Jee ; jriadll

S ol panl) saill Clalas) b a5 Gigan (1) Jsaalls (7) Aa AN i 38 22024 ple A Ll

Sl &5 281,202 Madll olai¥) 4y oS 1258 Adlisay 3laial Y o sindl olaiV) maal

250 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




S 0.655 oAy «250.808 A, osialls 250.850 (AN asially 251,062 (o2 A
O dsaill 138 5eda) 5280441 slaiel J8 (88l olad¥) Jas Lain aS0.543 8l Maddl
GLESI s Cpall g (g3l 5 Jie Apaphall (3 gall Gans a s a8 ) aginll gt andl () el s sl
Say Laa ¢33 sall 038 G A Y Cilalusall 8 o3 2aia¥) G V) Uil Jla Al 5 d3la )

Adlalad) yasty Sl jeall saill agn g 8 L1 e sadall 80 ) jaind

22024 A S yal) 53 30 Alaal ) jenl) g il (7) Ay A

12‘58'0"E 12°58'30"E 12°59'0"E 12‘59‘30"E 13°0'0"E
L h f

31°27'0"N
L

T
31°27'0'N

31°26'30'N
L

31°26'30'N

31°26'0"'N
!

31°26'0"N

U 7 Py —
Jl . E s B L 22024 & sl dalaia) ]
o\]_@z \/3;, [\ 0.75 c\1 }’())N 92024¢|”ﬂ|¢u3§\°m|_.

12° 580E 12° 5830E 12° SQOE 127 5930E 1300E

#2024 4. Google Earth Pro e e ) &alil Jae : jaaall

5l (2a8) 4y pumal) 3haliall dalsa s (ially) S yall 83 e Alad Sl jenll g il olail( 1) Jsaal)
22024-22003 Asia 3}

a3 a3

Adlewa Adlewa

slal) | A olaiy) dBlua | olad¥) | olad¥) ddluwa slaiy) ddluca o 9l) ol
s $2024 4 O 22013 4 22003 i ) el

#2013 22003

£2024 22013

0.015 1.202 0 1.187 1.187 Jeadll

0.949 1.258 0 0.309 0.309 cgiadl

0.01 0.441 0 0.431 0.431 gl

0.033 0.655 0.034 0.622 0.588 o

0.029 0.808 0 0.779 0.779 Al giall

0.008 0.543 0 0.535 0.535 Sl Jladd

0.547 0.850 0 0.303 0.303 A gl

251 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




0.007 1.062 0.479 1.055 0.576 Al Jladd)

0.535 0.077 Aakid) dalo
A 229,078 A 2.51.543 2251.466 Lol

Dlaal Arc map — daliall g olad¥) Gl g (7.6.5) Ll jall ) ot sl Jee ; jaadll
10.8

2024 — 22003 e 3l 5 il (jially) S el 83 30 Alsal I jend) s sl olail (1) JS

2003 el | 2013 Abuddl 1 2024 ddlsall

1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

Jedll  Ggall G Gl sl Jldll Gl Jledl
Sl JEOA sl s

(1) dsaall ol sine e blaie) e d3ald) Jee 2 jaadll

$2024 = ¢2003 s o IS sal) 83 30 Aoy (3 senl) s 531 (8) Ay A

12°560°E 12°5830°E 12°590°E 12°5930°E 13°00°E
z N
o 2
= g o
- W@E e 5
~ / g
w / -
y ~ s .y’<,"
y
; ;
%, / / \
=] / 4 A\ Y z
;‘9" / Vo g
= / \ o
© / \ ™~
[ \ i &
|
| | Z ]|
| l 5 |
| | I
- |
z
s \\ % -:gi
T % @
0 = 22003 4 jwaad) Adkaiall (7]
ke 22013 4 il ddhial) ()
00.126.25 05 075 1 T == 22024 4 piaal) dahial) (£
e
12°580°E 12°58'30°E 12°590"E 12°5930°E 13°00°E

(7-6-5) Aoy Al e lalaie] Lall Jae ; jaadll
1l Lo ceiiiand (8) Ay A5 (1) JSA5 (1) Jsand) s DS (50

252 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




) 22003 ple 281,466 o JSpall 333e Aladl 4 puaall dilid) dalie Cadiyl e
—2013) 3l I 32l Sl clalis 22024 ale 2:82.078 () & 22013 e 2281.543
(#2024

Aadle A &w\ slai¥l (8 220135 22003 (=le Jha L._.r.’\‘)"d\ c“‘)ﬂ‘ KA d
LAY A gean g L jladl)

olai¥l 4y a$0.949  aluia¥) il dus ccgiall ;322024 ale G sall oladl a3 e
. 280.547 hNiay oal) (o gl

JSE ey «claladi¥) Glany (A (el asill (e aad) (8 oV g Ciladi yall Cangd .
. o2lxial A 5y Ol peall @5 (A i Aapha (5350 Cpall g (g2 55l il (sl

14l slae Adaal ) pead) olpy) oLl

A 62003 A (83 3a Ade (b () yel) pusill o (2) Jsaall Slibs (9) Aa A JidaS e
Jall 4y 22,694 ilusay saill (o al) Jualll jaad Cum clalad¥) gpen b G sbia oS
Dy lial J8 Al agind) J Laiy Ay sils ) slaeS (2 1.124) Bl Jledlls (2 1.503)
adi e JS3 ) ¢ gaill dpn 5 (8 DN il ilS g ) G ) 550 da sl jad 00,447
Jun Oms 4dn Adsa aaill Ol jenll gy Las ¢ oal) gusill Glef Gapda 13als " jead) dia"
(s eall gaill i e G sl i 5508 Sl (4) 5 5mall (B et S oy 52 S0

22003 A &) slac dlaal iy jnall dikaiall () iy 2l

12°580°E 12°5830°E 12°590°E 12°5930° 13°00°E 13°030°E 13°10°E
z = ¥ (R
ARGl < e
- ™o o ° _/o\—(c’ 5 -5
& e % U,— J o R
' 0 5‘1% \5);\/\——8))_ a
9 TS i = C”{b
3 —— ¢ - D J QL o® K
R % 5 oc?\_ g I \ i
5 AL BN
- :
& J—\//—
SN |
. OOQO%“\
o : 5009z
~ e
W N
CAN
g 58 gl — (12
2003 sl dihaiai ] || 5
2003 A pard) pos sil) olaad) —» |
12°580"E 12°5830°E 12°500"E 12°5030°E 13°00°E 13030"E 1310

22003 4w Google Earth Prole lalaie) daldl Jee : )l

253 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



el s sill olal e a1 Jis il (4) B geal)
-"“4‘-’ pe e, oL > ' »-"-' ,.

=

FE

R n\';-_‘fg’ - ‘-\_!r

il

Google Eah Pro .le lalaic) ﬁaudas : yiad)

s SV S S ead) a i) G ey (2) Jsaadls (10) ddas il Jalas (e 22013 dins b Ll
Jas Lty (o 1.148) Bl Jedlly (o 1.848) Aol 4l 22,696 ddlases 2 2l Jlel
& pmlall Jaladl CilS Gy jlaill o) ) )il dasas 0855 (2 0.472) dlaiel JB) sl sl
ST U< 2aaill (5 jumaall saill 283 Laa ) andl g sill (pa A jall Clad yall il 3] ¢ gaill 4 g3

(sl s el e ail) s

22013 A dll Uae dlaal 4y jaal) dakaiall (10) 4day A0

12‘5?‘0"E 12’58I'30"E 12"5]9‘0"E 12’552'30"E 13'0"0"E 13°0'30"E 13° ‘II'O"E

31°28'0'N
31°280'N

31°27'30'N
T
31°27'30°'N

31°270"N
T
31°27'0'N

31°26'30"N

9
(
T
31°26'30"'N

(

: - 2013 L paaal) dddaial) [
_T' - ( 2 7/]!2013‘;3“)“‘&\,1“3‘%5‘#

12°58'0"E 12°58'30"E 12°500"E 12°59'30"E 13°0'0"E 13°0'30"E 13°10"E

#2013 4l Google Earth Prole lalie) &bl Jae : juadll

254 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



e Jaial 581 o ) el olai¥) 5 (11) Uagadl dalas JNA (e 22024 Ao 8
G AY) Al iy ey o(p 1.149) Boal Jdlly (2 1.855) Jedll by 2 2.842 s~
Soaie oS (‘j b“ﬁ‘” u\ skl Ly iy (30499) ‘;1):1\ Gl Ll 33 gana
G ) panll a8 Las clglals oliall Cinia dyngada ) gad Aigend) 4l (5 jlaall S 3) ¢l

(5) osmall (b et LS el Y e Sl S e e clgdon

22024 A dl) Uae dlaal 4y jaal) dalaiall (11) Adag A0

12°58'0"E 12°58'30°E 12°590"E 12°5930"E 13°00"E 13°0'30"E 13°10"E

=
E) z
& =
° @
2 o
-

z
3 z
~ o
I >
L i
s S
o

z
o Z
& =
o i~
® 8
&

z
3 z
« e . o
& o5iisl) o ghd — '1_§
© - " W N e
2024 4 paal) ki) || 5

- 2024 g.nb.ul! & gil) slad) —» ||
0, T, A i

12°580"E 12°58'30"E 12°500"E 12°5930"E 13°00"E 13050 13°10"E

#2024 4. Google Earth Prole lalie) Zaldl Jae 1 jaadll

4 ;chz\.‘u\)ad\ i) a@\é&::\,ﬁw\ Lﬁ,)l%-‘n Byl (5) 5 gl

255 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



Gl e s Jls Al O V) g jad) & siad) o dll) glae dlas b 0 perd) ausi e a8 )l e
028 ¢l ) (520 (6) 3 seall piasiy olaiV) 13 8 () yand) SxiaV] alal Ut ) Ganha | s RS
saill uals edinine 4pd Leihlia & dgiatll All ookt s laal) Aald) Jan Lo oLl 5 ilail yall
Ol B0 1 edats e e il e Yoy dpaphall 3l sall sda Jea i) e (5 sl
S e yall aal 3 ¢l jend) saill Aiaall @l lesall paad e 4 e glall G leaill (5 sl
Jaid o Lpaph @l sad e Baliad) ga o 5lasil JAY) ghaliall s Alend) hlial) b ausil) 38 5

Ashial) 8 Lo galall 358 aa () penll g sill painnall CoSll S Le 5 5 2024 olall in

A i) Al 3 Sal all

6) 59l

P %
g

-
ptie ™ =

(+2025/9/20) Xl Ausie : readl

il (26) A juma) laliall Aabisa s (ially) il elhe Alaal i) jead) g sill ol (2) Jgia
£2024-62003 Azse

3al 3 3al 3

48lia 48lia

sladyl | Aola) dilua | ola¥) | alaiyl délua slaty) d8lica o 5311 ola)
Y 22024 4 e 22013 4iu 22003 4w (i) pand)

22013 22003

22024 22013

0.007 1.855 0.345 1.848 1.503 Jladd

0.000 0.809 0.009 0.809 0.800 il

0.031 0.751 0.037 0.720 0.683 A&l

0.036 0.662 0.020 0.626 0.606 Al

0.146 2.842 0.002 2.696 2.694 A Jladd)

256 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




0.072 1.040 0.008 0.968 0.960 B G gial)
0.001 1.149 0.024 1.148 1.124 P Jladd)
0.027 0.499 0.025 0.472 0.447 A Qi)
dahial) dalua
04011 scqs77 |05 24176 2.5 4.031 -
Dlaal Arc map — Aaliwall g olasy) s g (11-10-9) Ll jal) ) ol &alll Jae 1 juadll
.10.8

22024 — 22003 a1 3 58 (yially) ) elae Alaay () yarll auesill bl (2) JOid)

2003 4Ll @ 2013 ddlsall 14 2024 diLedll

*“3000 -
2500 -

2000 -

1500 -

1000 -

500 -

Jgy Sy o Skl SR, <y *N[@M’ ey T

(2) Ul iy sine e lalaie) sl Jae ;o)
1ol 2 ¢(12) Aay Al e Blaie 5 (2) JSil 5(2) Jsaadl dalas J3A (g

284577 Y 22003 ple 284,031 e ) sl Alaal 4 puaal) Ailaiall Aabiae Cadi)) - m
.2:50.401 <l 220132024 50 I3 8305 ST Jiasi g 62024 ale

g;’)‘.d‘ ‘;J\.m.ﬁ\ a\;:iy‘d;u&pc‘ﬁ)ﬂ\ ‘;JMJ\}‘;\M\ a@}?\‘;@\)ﬂ\ @'Uﬂ\ BN u
50,146 @il 20132024 5l S48 S

s lalany Ay 45 )i Us pale 130 8530 o giadl s 8,80 lalasV) agd .

8305 (sf asind) olaiY) Do ol Cun ey ginll laladY) 3 gana i jenll qugill Jla
C el gaill lalas) 8 Al s s ey Les 220132024 55l JA

257 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




22024 — 22003 diss (y0 dll slac Alasy S yerl) a5l (12) Ang A1

12°560°E 12°590°E 13°00°E 1310 13°20°
N
z >
> s s [
sk 3 o
‘n: R e
SRR
z e %
o R ; -
b [ [/ _E
© (| [ -
T
| [ |
| : |
5 1200
5 1400 - z
& 11600 | 2
& 1800 &
2000 - = 5
2200 2003 4 paal) ddhid) (3]
2800 — Sl
_ 2600 2013 4 paal) ddhial) [T
00.278.55 11 165 2.2 2800 2024 & paal) dihid) [
- —
12°580°E 12°500"E 13°00°E 13°10°E 13°20°E

(11-10-9) a8, iday 20 e Jalaic] &aldl Jac :yaaal

=il

aa¥) i Jie e pall S Lt dilead) 5 mdtiall ghaliall 8 31 jeadl s sill X € 1
g Al Jadill g ol a3 pandl Slie¥) (e il dlpzda Gal s (50 81 Jlas

Aan s (o Uiy 1550 Cund Ll e sl (5 oS5y Law of3p0ma 1500 Cing S iyl sl 2
) sl ) s

Aaws giall il jlass¥) culS Laiy (©14.6-°0) Aol <l laai¥) 8 Sl jeall gl K5 3
() aall gaill (e Bamiiiee 4nd (945-°25) Buadll 5 cdaidlall 83 gana

b ell) IS (e Jliy 5 sl Aliadall ClalaiY) oy oty dele laai¥) o ey 4
Aadadl bl

i Las celid) el Amada (33 50 Cpaall g (50155 Ll gl s Jie Al A V) clSs 5
Led s il () yand)

e 8kl ) pead) alaial (uiad g el gieadl (ahalidl 8 KA K e ) calalyl s ol 6
Al Ay il 5 48,80 Agal) 3 s gt colall (5 5lane

Byl i) e Gy (3 yand) s 51 LK) (0 Ay i) Agal) 8 Al ) LI 7
i Y A AN 5 Alledl) shaliall gad saill a5 ) (ol Lo cinil) Al 4y saaan g

s albiee JSE Cha) ) A8 HEl Adsall g S pal) 33 e Adaa] 4y pasd) dahial) dali 8

o sina gl pe SV o al) Jladlly Jledl) (b gl das 22013 Y 22003 e
Bl s sl

sl g du sl dgall = Logale J50 4l peell dalisal) chola ) 22024 ) 22013 (o
Johas) JAY) shaliall 5 J semdly Bane & saill S ¢ S Jarazal) daiii o g2l

258 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



saill dga il Gagda WIS ClSE 2 sane Jale 3 pma (S5 Al Ll e galall o il o2 a3 9
shitinnall as sill ACaall Ol jlsall aaa g )yl

1 53l

DVl @l Jsedl s dmisial hlidl s iiae ) jee ausi @l sl pas) L]
30230 Gl janiall g e pally asi yall Al cuind g oLl Cadl&s Julial (o)

Ll die Al oY saadll Gl jlaaiVly Al clai i e daiY) caag 2
OIS oy el padll laliall shdue ) )50 o dugad il AaiB slaliall oda JBaiul as ¢l sanll
Gl lassy) cld laliall & dlaiaall ¢l jlgdy) o culdY 1Y) dalled 4065 Lalad L) 3
Alcinall Hiluall Julil ey jaall el janial) g 4kl (5 jlaad) o duald ol

Jy eol pad Ghliey Gob GlSE maal G Akl golaally LY il (Sa 4
JSLie cuindy V) il o Bliall ae o Alsde S5 Lle bl ol Lgea ) @Y gla
2l A0 el Dl 3hlie a5 50 IS (GIS) 4l jrall Clegleall ok aladiul 5
bl Qa5 3l el el dalaial (lasal dgmglall (ailiadll o Uil e gkall e

18 al)
el e sl aall Can 30 dgla 3l Al @l psille (2023) dibaan g8 ¢ anli[2]
aslall e Al jrall Cilaglaall alaiy axy e Jledin¥] aladiuly el )3l aleS (g3l g g e

Ll s daalas Al jrall

sl Al 5o (8 Al jaall e glaall ok dpaalc (2020) 66 en ¢ ymae 5 cilie (A JAT3]
A ) bl jal) dlse ¢ i 3ally Aleall Aine Alla Ay 2l penll

Apdey LY aladial e el augll Sle (2019) s Als ol ae s ST s sa[4]
Al 5 A0 el il jall Adaacddl jrall il slaall alai g ey e ladin) aladiuly o jlaidll
o e cqsilly pall eVl Lgubilf Lis /68 ) g0 2nlka2001 e Cpun Gl ¢ I 5]
.104-103

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications
are solely those of the individual author(s) and contributor(s) and not of AJHAS and/or the
editor(s). AJHAS and/or the editor(s) disclaim responsibility for any injury to people or
property resulting from any ideas, methods, instructions, or products referred to in the
content.

259 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



