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Abstract:

Recent advancements in satellite technology have significantly
expanded data acquisition capabilities, making satellite imagery more
accessible than ever before. Despite these advancements, the
evaluation of classification performance for satellite imagery still
necessitates effective interpretation techniques. Image classification, a
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widely adopted approach for extracting valuable information, has
witnessed a notable increase in the application of machine learning
methodologies. However, the effectiveness of supervised machine
learning tools heavily depends on the quality of the training data in
this study, | employed a modern technical approach using the Random
Forest classifier, one of the most prominent supervised machine
learning algorithms. The study compares the efficiency of pixel-based
classification and object-based classification using Sentinel-2 satellite
imagery. The Overall Accuracy (OA) for ground truth data in the
training samples reached 0.94 for pixel-based classification and 1.00
for object-based classification. For validation samples, the OA values
were 0.79 and 0.78, respectively. The Weighted Average Accuracy
was 0.95 and 1.00 for the training samples, while for validation
samples it reached 0.79 and 0.77, respectively, these accuracy metrics
highlight the superior performance of the object-based classification
approach. The results can serve as a valuable reference for future land
use and land cover (LULC) studies in the Kingdom of Saudi Arabia,
contributing to enhanced classification accuracy while reducing the
time and effort required to develop a comprehensive geospatial
database with full technical specifications and spatial data attributes.
This is especially significant given the absence of a standardized
national classification system for Saudi Arabia, aside from a
generalized global classification scheme with limited category
representation for the region Furthermore, a thematic map was
produced, incorporating all essential cartographic elements, to
illustrate the optimal land use and land cover classification for Al-
Kharj Governorate, located within the Riyadh Region of the Kingdom
of Saudi Arabia.

sdaial)
ezl g (i )V Clelaain Ll )i g (g yeaall Jagdadiil) o 4l b jall caldas
151 e daaty Adle daay (Land use land cover, LULC) V!
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Abstract:

This study aimed to document the most significant dust events
in April 2024 and track their trajectories to understand the typical
patterns followed by dust storms during their active seasons. The most
impactful cases were monitored in real time using hourly weather
bulletins and data from the European Organization for the
Exploitation of Meteorological Satellites (EUMETSAT) and were
further supported by live images captured by residents in the affected
areas and shared via social media platforms. The study concluded that
fluctuations and disturbances in atmospheric pressure systems over the
Kingdom are the primary drivers of these events during this particular
month each year. It recommended continued monitoring of dust
storms in upcoming seasons to better identify their paths, thereby
supporting decision-makers in mitigating their impacts and enhancing
early warning systems. Additionally, the study emphasized the
importance of advancing and supporting spatial modeling processes.
Keywords: dust storms, satellites, numerical models, Saudi Arabia’s
climate
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Abstract:

The research aims to study the phenomenon of population
distribution from a philosophical and spatial perspective, attempting to
move beyond the classical interpretation that links population
distribution solely to environmental and economic factors. It seeks a
deeper understanding that highlights the role of human perception of
place in decisions related to settlement or migration, The study is
based on a core hypothesis that humans do not choose locations
randomly, but rather based on a complex understanding of the place’s
nature, potential, symbolism, history, and its compatibility with their
cultural and social system .The research focuses on analyzing the
dialectical relationship between “place” as a geographic concept and
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“understanding” as a mental and cultural mechanism that guides
human settlement behavior. It reveals that population spread is closely
linked to how individuals value and interpret a place as a viable
habitat, not merely as a suitable geographic location, The study
concludes that geographic factors (such as environment, water,
climate, and location) do not operate in isolation from human
awareness; rather, their impact varies depending on how populations
perceive them and interpret their opportunities or threats. It also shows
that certain regions experience "population voids" not only due to
harsh natural conditions but also due to limited understanding or the
failure to integrate these areas into prevailing social perceptions, The
research adopts the behavioral approach, supported by a theoretical
framework that combines geographic and philosophical thought, along
with selected case studies to illustrate how human understanding of
place shapes patterns of population distribution, This study is a
contribution to expanding the horizon of population studies by
integrating geographic philosophy into the interpretation of population
behavior, and by opening the door to new approaches for analyzing
the relationship between people and place.

Keywords: Population Fragmentation, Meaning of Place, Spatial
Preference , Spatial Perception.
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Abstract:

The urban system in the kingdom of Saudi Arabia has
witnessed a radical transformation in all administrative regions since
the beginning of development plans until the crystallization of the
kingdoms Vision 2030 AD.This transformation focuses on regional
and sustainable development and enhancing the quality of life in
cities.From this standpoint This study addressed the analysis of the
urban system in the Northern Borders Region of the Kingdom of
Saudi Arabia, aiming to identify its features, reveal the dominant city,
apply the rank-size rule, and discuss the impact of spatial relationships
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between cities and their sizes in the study area. It utilized an inductive
approach and spatial analysis methods, including several statistical
tables and graphical forms. The study concluded that the urban system
in the Northern Borders Region of the Kingdom consists of (5) cities
that comprise (93%) of the total population of the region, distributed
among the cities in varying proportions: Arar (57.4%), Rafha (18.4%),
Turayf (17.7%), Al-Uwayqilah (4.9%), and Rawdat Habbas (1.6%).
This variation led to a gap between the three largest cities in the urban
system of the Northern Borders Region and the other smaller cities,
confirming the urban dominance indicator that yielded a value of
(1.39). The city of Arar dominates the urban system in the study area
as it is the capital of the administrative region and the headquarters of
its emirate. It represents the national center for development in the
Northern Borders region and hosts most of the services. Additionally,
the nearest neighbor index is (4.23), indicating the dispersed
distribution of cities in the Northern Borders area of the Kingdom of
Saudi Arabia.

Keywords: urban system, spatial analysis, rank-size rule, urban
dominance index, nearest neighbor index.
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Analysis of Land Use and Land Cover Dynamics in Riyadh Dity
Using Remote Sensing Techniques and Random Forest Algorithm
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Abstract:

This study aims to classify and analyze the spatial and temporal
changes in land cover and land use patterns in Riyadh City between
the years 2000 and 2020, utilizing remote sensing techniques and
Geographic Information Systems (GIS). Satellite imagery from
Landsat 5, Landsat 7, and Landsat 8 was processed using the Random
Forest classification algorithm on the Google Earth Engine platform,
known for its high efficiency in image classification and pattern
recognition. The results revealed significant transformations in land
cover patterns, most notably a considerable decrease in open land
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areas by more than 12.3% over the two decades, accompanied by a
substantial increase in built-up areas by over 155%. These findings
reflect the rapid urban expansion and continuous population growth
experienced by the city. A decline in some other land cover categories,
such as natural vegetation, was also observed, while certain patterns
remained relatively stable. The accuracy assessment showed high
classification performance, with an overall accuracy of 97.2% and a
Kappa coefficient of 96.6% for the year 2020, confirming the
reliability of the classification results. These outcomes underscore the
importance of integrating land use change data into sustainable urban
planning strategies and formulating proactive policies to manage
urban growth and mitigate its environmental and social impacts. The
study also recommends leveraging geospatial analysis tools and
artificial intelligence techniques to support decision-making in
regional planning and urban resource management.
Keywords: Land cover, land use, remote sensing, Google Earth
Engine.
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Landsat 5 TM Band 7 30 e 2000/08/18 165/043
Landsat 5 TM Band 7 30 e 2000/08/25 166/043
La::;: ’ Band 8 30 Ae 2010/07/05 165/043
La::“s,?: 7 Band 8 30 e 2010/07/12 166/043
Ig:;:.?;: Band 11 15 e 2020/08/16 165/043
Ig:;:.?;: Band 11 15 e 2020/08/25 166/043

/https://earthexplorer.usgs.gov : i<l
clilat) Aatles g Aasdiioeal) 3 pkall ¥

phiy (RS) 2w oo Jladiul) Gl e aadey Ghlad Beie Sl a2
ey ol HY) Clalatind 5 azm )Y Uil oy g Cainall (GIS) 4l jrad) e sladl)
o liaall Badwie dgiliad Ly alaiuad 23 385 (Y0¥ o2Y v 0) Bl S Ll )
<liles! Google Earth Engine daie alaaiuly <L andsat 5, 7, 8 dueluall LY
S pha Jadi il jally SIS Jdaill ArcGIS 10.5 zebis ccasioatll s dalladl)
b e ngiall
(Mosaic) il zall

238 zad & 2 ¢ (SCENE) Slad dgiia (o ST e 2l Caay) Allaie Y 15k
A0Sl & ) et lasal (Mosaic) saa) 5 sludud (paa KYYIRA|
(Image Classification)sladll  sall iy

Llail sl (Supervised Classification) 43 sell cayiaill cslul alaie ! a3
(Random Forest aul séall 4ad) due 5l sa Ceaddivl 885 Al & o )Y) elaill
cadl il pe Y el Gl oo Lf dlss s Classifier)
Maximum  Jie 488 Gl ) a4 e 4iliadll ) gall Ciina’ 8 Lllal) Lgillas
.(Belgiu & Dragut, 2016) Likelihood

« (Decision Trees) )l il Jlail (pe ya€ dae aaand e 4 )l sall 028 Aaiad
e Jabaill e Al e )8 el e ey Anle V) Cy g o 2Ly ) E) SaS) Sy
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Gl e 3l ea Gadat &5 (((Maxwell et al., 20184slas) 48 ylay 32 édall adl)
Ljns Llee 2y 3)sall (e leaddiu) & (oObjects) wwlS e 4l plal)
onlaall e 2l GlilS 8 dglinall SO anead o4y Cua (Segmentation)
Aal g 8aa € IS IS Canial oy &3 cdaaail) S AKE ff gl

Caiall) &l ghad

¢ (Training Samples)ds JS Jiai cy,si shlie posd a3 cuydil) s

Ghliall ¢ Shill eUaall (5 hall da giadl cal Y1 du) el hlidl el
alin b oY daa e dieYh ellyy Al Gladaall s dieliall
doeliall shlidl Jje &8 8y il clial diladl 4w Al 5 «Google Erath
sy da gidall shliall 5l Agljenll hliadl (e dabiaall Lidall LeiulSail I )yl

T8

40 A0S 46° 30 Has ar

s

Ly 46015 46730° d46°45° 4T 471"

EEG alaidialy cuayd) diaial Ciyiuail) cilidl qy pail) cilie 3(Y) Jsd
EEG alaaiuls ZBalll Jee (10 1 jtaal)
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Google Earth Engine aie Jals Cayiaill 385 37 asanill g cisiaail) s ja o
& (£) JSa 8 LS <Random Forest 4 )l sl pasadall 2 Sl aladiuly
mal Y it e B g aal) Adhaial) Aads il e e W) e 3AY)

Uil il Laladd ) edad Dl Canall ¢l giaad Ayt Tail A7 cideadl) Clasda o
() )Y Cilaladind 5 paza Y]

waaiall 36 aladiuly Google Earth Engine 4aia Jal cisiail) ¥ J<&
Random Forest 4z}l sl
(Accuracy Assessment)—iziail) 483 audi
(Overall Accuracy)iulsli 434 o
Aiadl cliall dae daud A (e (Overall Accuracy) Sl adal clua o
Gy oliall Jlaay) ool o (Uadl) 48 5iima 8 45 il LAY musa IS5
i il e api] jdall 028 aadindy Ay giall dpwil) e Jgeandl Vov bl
.(Choudhury et al,. 2019; Hussain et al,. 2013) 4 jall Sl ae Caiall
number of sampling classes classified correcyly

Overall accuracy= :
number of reference sampling classes

X 100
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(Producer’s Accuracy) gilll 43 o

& Gl WAL 4y gl 4l (a8 (Producer’s Accuracy) gl 48y Ll
ULl a8y Aime 458 ) Qlad it Al WIS es O (0 s S Leliial
3saxll LDA ¢ sane o 48 OS2 il LA sae dandy 48201 538 Cuunl s Dea all
.(Omission Error) s sUadl 2sa 5 s3a () iy cUadll 48 hian A Ly palal)
(User’s Accuracy)aiiical) 43 o

A e Adiaal) LOAN 4 il Al (User’s Accuracy) addiual) 48 s
A Fend JNA (e Lol Sy cmapal) UL 3 ) o By Jidd Ll diea
ALy Uady Caje) Lo 480 o Sy gy palall Caall & gana o 4y kil
.(Congalton, 1991) (Commission Error)
(Kappa Coefficient) by Lis Jalza o

@Y 4 o Ll (Kappa Coefficient) Slas ) LIS dalas aladin) a5 LS
Adaall Giaay 38 3 Y1 oY) G 1381 duna el il s Casieail) 05 o
:(Ayele et al., 2018) AUl Aalaall 385 WS Jalaa lusinl oy

Overall accuracy — Assessmet

1 — Chince Agreement

v A e ST el Gl 1Y) s Sl e 2l dalaall 13 gl e
Dy QEY) Gl e A v B G Gl 5 1A w8 G s oy 1o
(Doomi et al., 2016; Hu et s GEY) 28 + £+ e Ji il 1)) Wi s 5ia
G ccaiall =il B ga gaal Lge Wlian) 15850 daill s2a 285al., 2023).
s sl G351 dlaial e aslaiy
U Hlie Ao adiady ccaiatll 335a (e 8l 3y jlma Ol ool Gl pisall s3a a8
el Jasll e 5l Ball Adle ) ga (e Lpman o dana e Ul e Gl il
(Change Detection) sall cids
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Aladinly Sl 1 & (Change Detection) sl (i€ 44 )la gubi o
L shias ol dadiiall S Jolail) ol e slaieV) &5 dus (ArcGIS gl
dlead) Tag ddliadl) Ay ) @l yill Caiatll LA u (Change Matrix) sl
slal aladiuly (YooY ale Camaly Yoow ale Chyial -Sie) Capaaill ik gz
ddiaill adll aead saas A8k 34 W «Spatial Analyst Tools ¢« Combine
Claludl Clual Tabulate Area slal alasind i celld a3l e 41K 4da K
dalise oS 38y gy Slan) Jsan zll i g Al ) dpdaaas 28 G cilin) )
Ao g aall Bl A g Al A8 UK e i a3 i YY)
sad) adllad g il 1
ol Sl Agaay g Y) claladia g oada ) slaad) el a3 55 ¥ sl

ALY 5 dpelaial) @ shill (u€ad AS0alin 51 je Aliag a V) el e
A e ganll Y i) ae Laial 5 Slelds adalail jedald 3 caall Ly i S Al penll
Giads dilas ) Gl 13 xSl 13 By g unal) Laladill Cilga i
sl A (b )l ey sl )Y claladind g Y1 Ul Ll 3l il
sl e deliuall HLEY) @il je clily alaiul Yo Yo ) Yeen e Al
saill Claladl aa )y Caagy cllig ((GIS) Adljrall Cilaglaall alais ) o ladinY)
sL;\LuS\ s lazl| PR YaYo g cYode Yoo Gl e liall JLAE{}” Jsa ye
Gkl Ay dpeliall lbially da sitall ol Y15 ol dl el Ghliadl

e @l aiul ds gidl ol Y1 o) il el (Y—f JSEY) ) Jsaall)
lgialise cialy Cum (049 Y Loty Your ale 8 Abad) dalie e S Lol
G Al saally elasall ozl Y e i e Jiad a5 ¢ JlSa 017 YA4

.(Aina et al,. 2008) 4wl
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2010 ale Gl dyaa A (oY) cilaladin g oY) pUadd) Cialuat ;(0) JS&Y)
TIM entia 7 QLHMY&&C)J:\-\-\JA&G Aaie YU Aall) Jae (e 1 sdaal)
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1:300 000
- Ay

2020 ale bl disa & (oY) claladin) g oY) sladd) il 5(1) JS&)
OLI punie 8 bt Ao 93 400 e Ao aldie YL Dall) Jae (10 1 sl
a1 5e 3 Gy ) Ayaa B G ) cilalaiin a1 Ukl Aaleus i : (1) Jandl
2020 <2010 <2000

2020 2010 2000 Jaladl

% Juisa % Jisa % Jisa ) pUail)
2.0 12355 2.1 12938 1.7 10626 (i) pUail)
15.5 97518 8.1 50874 6.1 38104 ALl peal) halial)
0.0 162 0.0 170 0.0 236 olsal)
79.0 496285 87.4 548739  90.2 566289  4a gidall i Y

1.2 7841 1.3 8082 0.9 5840 deliall ahlal)

2.2 13983 1.2 7341 1.1 7049 auhl
100.0 628144 100 628144 100 628144 )
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o 10 FL L a0 S0 a0 Y &0 80 100

B mAslal ghidl mia g el 0 Eeed B Al ghiD m A ekl
oAl Apday ol Y) claladin g i ¥ sUad dalal ) a6l (V) J8&
(Y~Y~ RAERK ¢Y~~~)ebﬁw

ol ) Adsaay dpilidadl) il sal) (A ciplaail) 4B s ;L3

e liall HladYl by (e datidl (Accuracy assessment) calriaill 48y as
Cilasbeall 483wl ) Chagyy cAilisall Ailail) il el Aallae sl e aal e
oaY! laladin 5 i )Y Ukl 283 a5 085 deall (e laidiiu¥) (e da i)
Al glie A8 Hha A5l 8 - 7 — 5 luat Gl e e Aa Aduall g bl Al
) Llee sl Jilie ) dilaie 6 b)) Cauaill il Jle AVAL 480
Ade (4 2020 2010 <2000 ol 5o S ddiadll Libiadl) il sall dalidal) Ciliial)
oalkl

e caiaill lee (e Aadlil) e )Y elaall Ao g gall Ll Al (5 siad LS
b Jlat) Jie ccipinaill e Al dalse oo Ll Badll 130 58 285 (sl ge 4
s dsas sl echiaill 8 adiivuall A ell Ll jrall duY) i ¢ aenigll il
dee ol Jalge o bl L Uadl) 6% 85 Lida o WIS L)) o o e
Aaba ) duca )W) lelUaal) Jiad ¥ o Audlatia e cua hlie jlidl ¢Jie caiatl)
Adiae 5 Al il en Adiiad) e il o Cipial L) (2% e ciilaially

LS Jalas ?-'335 ce.lilwd\ YECP céﬁl‘d\ YER e.u.ﬁ (4 3 c2) Jglasll a5
dle s o sl e 2020 - 2010 — 2000 ! 52 Lglaladi 5 al Y cilelUazll
Laana liias ddiad) LAY 2 gl i (308) ol 3 LAY ¢ sane (1S <2000
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By caly 93.4% LS 4 caly i 504.8% AN A8 calys da (292)
Ghliall WilS a8y ¢ Slall cUasll I gill e 94.6% - 98.1% addiall 48s 5 iiall
Sle 100% - 97.4% obwll Ul on B < M5l e -93.1% 90% sl sl
98.3% lagiast cualy 388 dpelivall shliall Ll 91,800 cualy 388 ol S Ll ¢ 5l
(2d 53l 3aa e Lagia JSI (51 94,106 cials 15415 96.6% 5

o2kl dita B 2000 ale 5 by Ay pal ciiuatl) 43 4yl 1(2) Jgal)

43y . . .
shalial) 2l ) 21 ) Uaid) Usid) B
axiiuddl  pganall (3l ."h, i”‘fy el = P
9 LeUall  dagidall oLl Adyel AL e
(1]
94.6 55 1 0 2 0 0 52 i) g Usil)
93.1 58 1 1 2 0 54 0 Al yedl 3hUdl
100 37 0 0 0 37 0 0 olsal)
) Y
91.8 49 1 0 45 1 2 0 g
Sl
96.6 58 0 56 0 0 2 0 el
94.1 51 48 0 0 0 2 1 RPN
308 51 57 49 38 60 53 uJLuY\
94.1 98.3 91.8 974 90 98.1 % gilall 4y
ong ¥
’ %
LS Jalaa
93.4 A8 O
% ey

.2000 ale 5 cilual 4 ja Ao slaie Yl Lald) Jos (e 1 jsiaall

ae iy i (290) &l WA & sene 0 2010 ale (3) Usaall G sedays

48y Cialy Laiy 94,30 AN A8 calyy RS (275) bsaa iial ddiad) LA

(Sl eUaxll 96.49% 5 98.200 aadivuall 4835 pinall 48> il (s 3 <93.4% LIS

90% .5 100% elsall cualy 85 ¢ N i) e Al jeall 3haliall 90.7% 5 94.2% Sl

Uy s I sl 196,49 5 94.7% ol Cialy 588 A gidall o )30 Ll ¢ 5l e
.G3LRI97.2% 5 92.2% <ilS (s b delivall hliall 94,206 5 92.5%
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ol e 2 2010 ale 7 cilualy Ay pal ciiail) A3 anis 1(3) Jgaad)

FEY)
ghalial) af ) AR
W) iffw ::::\ olsall Sﬁ:‘\ S TR
Yop P P
96.4 55 0 0 1 0 1 53 (sl gl
90.7 54 2 3 0 0 49 0 4l pand) ghalial)
920 25 2 0 0 23 0 0 slual)
96.4 56 0 1 54 0 1 da gibal) ) )
942 52 0 49 2 0 0 Lelial) ghlial)
97.2 48 47 0 0 0 0 Gkl
290 51 53 57 23 52 54 Y
922 925 947 100 942 982 %o giall 48

94.8 % dllaay) &8

aaY) LS Jalaa
%

93.4

2010 ale 7 cilual 4 Ao slaie Yl Lald) Jos (e : jsiaall

(320) Ll & sane &y 28 B (4) sl iy ey L5 <2020 ple (b Ll

97.2% A< A8 Ciady s Al (311) Lagsa loiad Adiadll LAY 2ae 4l s
¢ 2010 - 2000 ele b 4dle culS Lae Juail a5 96.6% LIS 48y il (a8
Ghliadl L as e 3aa) 5 U1 98.3% (bl elarll axaival) 48 g peiiall 48y iy
O (B an e saals IS 100% sbiell cialis 100% 5 94.9% Uisls 388 4l jenl
Ghlall 100% 93.8% sl 25 dagidall ol 3 9120 - 100% Ll

.3kl 94.8% 5 98.2% Uil LS cdpeliall
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bl A 8 2020 ale 8 ClwdiY Ay jal cipiuall) 483 2l 1(4) Jg2ad

482 13

L shbial 2§ I, s Ui} Jalal
Wadll gy GA S ) ;u: )
Yop i e

98.3 59 1 0 0 0 0 58 (ALl pUail)
100.0 56 0 0 0 0 56 0 Al el gkl
100.0 30 0 0 0 30 0 0 olual)
91.2 57 0 3 52 0 2 0 dagiball )Y
100.0 60 0 60 0 0 0 0  Aeliall ghlal
94.8 58 55 1 0 0 1 1 @kl
983 320 56 64 52 30 59 59 eay)

98.2 93.8 100.0 100.0 94.9 98.3 %o gilal) 48

97.2 % 4llaay) 48

Laa) LIS Jalaa
96.6 o .‘Xo/. o
(1)

2020 ple 8 cluai¥ 4 e e slaie VU Laldl dae (e 1 el
:(2020-2000) 581 JMA (b )l Aiysa A ddlaladind g o ) plail) s ;G

o Aie 330 (g ) m e s ¢l (3 Al ()Y gl sy
Gaat My edg pdn ol Amnde Al aa Jalse Gl 2 ey 68 diae Sl ) A
Algha iy 8 e U 3 5l g puus Uialia Bgaa il sl

Al and) ) ypaidll sl g aleladiul g eV elaall s Aaglicy by 2
Apaiill daiial g e gy i gy o Aeid) ALlSiall Jaadill dlee (yo Laga 12
8 Al il g gl gaa) Jlall dagday o <l ) oda Al s Sl L)
Sl gl agh ) Al 1 g lia Lealing S ¢ Al el Japhaddl) e
cJiiall Ji5 (e Gy« pualall s bl G CBERYT s el il M (e Al
LSy pue g s pall 38 ag el shall 5 cilaladi¥l g el ol dabaiall i (Say o
sl gomsll) leddiue sl 8 Gaall sualally oaldl pa gl agd aelay
(2018

2o elball 8 i) sl AgEl ¥y okl e el aag
) Jaladl) e aing Lpaany e liall JLEY) il O (e elld s cailaladin 5
Alaie YU CuilS g g cdhandl dad ) il e aaiay AY) Lecany 5 cdyiliadll il yall
Juaidl (e (Overlay Analysis) i) Jalad 4y jla aad 5 AplSall clidiay) e
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Aie ) Oy s ysdall Claluall Clas g ada )Y glaadl 6yl ol (3 5k0)
Change ) 4ilalasin) 5 a1 sl & ol sl da )y 8 Candl daie ) 285 cddlaa
48 jhian PO (e ddaiaall @) juadl) LIS e 383l e (Detection of LULC
38 Ay A dme dilaiad Joliad)l Jsadll 48 e YA (e (i V) et 8l il
& il A4 dihiall Claslie Ganali Y A sheaell o3a 5 i 553 dleds Canyl) 12
g5l Jsa cilaglea o Ll (o g3 Jy clad Canl dilaie 3 (e g 8 cllazl)
& 5 A Alal) elasll o) gl Jysad sl (s A e W) gl il ) dalae W) 6 ol il
LaiuY) & cplall dgia 0 <l 3l el CadS 3my . (Chen et al,. 2003) s
Y sladll o)y L dghll lpaillas yus Al dglcadl) 46l gl
el J;ﬁgw&)‘;w\u@mmw\)

:2000) oyl JA ailaladind 5 m )Y slaall 8 il aa’y Cand) 13 i
s2aly (2020 :2000) sl A SISyl w35 (2020 :2010) - (2010
(st WS 20
:(2010 -2000) (ol O b Apday Adlalaiiual g (oua ) sUabd) i3 )

sl VA gileladial g oy elaall 3 Gaany @A) il Al j0 (e i
g sama O ¢(A) Sl 5 (5) Jsanll (8 43y Aaaa sl (2010 :2000) Zud yall Y1
idea (ge 89 <y dauiy s 1,18 (86515) s oy 5 yiall oda JMA 5 jiiall Cilalisall
s Ll (adS 8 A el e da gitall ) )Y clias  cannll dikie dalue
1! 2000 ple (5 90.2% domsis 1 UiSa (566289) (10 lginluss Cuaiiil s el
«(5) JSl 3.1%- il (5 iy s Jalay Le 5l 87.4% dunsis 1) (548739)
. 2.8% <y (aleds) Ay | )1 (17550) iy aladil Aalisay
(2010-2000) (e (s Adbalaiinnd g (i ¥) pldd) B il 4 gleaa 1(5) Jgand

2010
cahliall 2l (hliall g Uail) bl
£ saaall Gkl icliall da gidall olsall A ) P i e N gl
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7049 2871 146 191 6 3333 502 askll
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2010 2000 A 7.9 5 bty clbije o Saie W Lalll Jas (a1 il
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Abstract:
This study aims to analyze vegetation cover changes within
King Khalid Royal Reserve from 2018 to 2024 using remote sensing.
The study employs the Normalized Difference Vegetation Index
(NDVI) and the Normalized Difference Moisture Index (NDMI) to
monitor environmental changes. The results reveal an increase in
vegetation cover area from 76.74 km? (6.77%) in 2018 to 213.90 km?
(18.86%) in 2024, indicating an overall improvement despite a slight
decline in the maximum NDVI values from 0.29 in 2018 to 0.19 in
2024. Additionally, the NDMI index recorded a decrease in its upper
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limit from 0.149 in 2018 to 0.071 in 2024, reflecting a decline in soil
moisture levels due to climatic factors. Regarding vegetation
degradation and expansion, newly grown vegetation covered an area
of 147.17 km?, accounting for 12.98% of the total reserve area, while
degraded vegetation areas measured 10.07 km2, representing 0.88%,
indicating an overall positive trend in vegetation cover. A strong
correlation was observed between NDVI and NDMI, with a
coefficient of determination (R?) of 0.99 in 2018 and 0.97 in 2024,
highlighting the relationship between vegetation density and moisture
levels. The study recommends adopting sustainable environmental
strategies, such as afforestation with drought-resistant plant species,
and utilizing advanced remote sensing techniques for precise
monitoring of future environmental changes.
Keywords: Remote Sensing, NDMI, NDVI, King Khalid Royal
Reserve, Degradation, Environmental Changes.
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