aladl) dyaa B Ll ) pUail) i)yl g ) pand) gadlly gaiill das) A) Jalasl)
alalll dnde 3 2 )Y sladll O pis g (3 penl) gadlly foaall ol 1 folowd
(EY O E—Y 1 0) b adll L gandt iy et Al
Gl ypam Jody5 0
gl delie Yy Ll Ak oy delidl bost 1 Sl
igs o) g 2l ALl o I s iy 5508 e drals elo= Vg 45l Y) o lall 287
: pa—oldl
s, (1l jendl padl @,\)‘y\ Slelszal 3 a5y LKL @l padl Ll 1) aul ) ods B0k
oo o bl e slasWL pYhot ple o (s padl mu sl (555 7360 @B ae plendl
Slashall o b (3 adaedll 31 s o) Sl 2wl cadsizal pY LYo U Yoo
S WL el B STl 2356 Sl ) ¢ (RSyaw o jlezaa¥ly (GIS) 4 24
il 55 @ bl L o, slaal) alanadl oV el 3512 25, ((CA-Markov)
Blas g g plodll Bude OF Y Y g5 cY 2 Yo (Yoo Ol sd Asladl) Sl ol i)
Py QL elaall (383 502 3L me i g) el LY Ol e BST Yl S
Pl Jkg %S vo v ) a5 el ALl Bal g3 Loy il Oldandl (3 il
pledll ae OF el s 4S5 J0YY glonss Bty &gl el L) arl 5 lie <Y v 0
(onlal 3 )0 Jo Bzl fesy o ) 5 ot me ) e 85U A pei g Bty LIS w5
i) es bl 3kai 549,02 a.w\),d\g.pjs cads .Qu\;w\@\j) Caak)l ol ) Olugs
B N o B P PR L Mg PWIS-Y S RN UV E R VN
533 2 AL e ST Lol Bl 3o UST e deltiins sly Ol slazsl y e il ol Ll
L olpadl S gty oxndl o J1 e LA loan po 3 30 bl o) ol g0
alkine 3 Bl 20 B o deed Goied Yo T 3 gend) &) lial ae ey
MY m e e ianY) (gl el 5l (U SG i el @ s fhe i OlelS
pledl (2 STl 25 58 @l ad) Sl slall

A1 S gy Al ————— ¢




Il paia e 84 /0
Cartographic Analysis for Predicting Urban Growth and Land
Cover Changes in Dammam City during the Period (2015-2054)

Abstract:
This study aims to analyze the spatial and temporal changes in land
use and urban growth in Dammam City and to provide a predictive
model for urban expansion through 2054, based on data from the
period 2015-2025. The research employs geospatial analysis
techniques, including Geographic Information Systems (GIS) and
Remote Sensing (RS), alongside the Cellular Automata—Markov (CA-
Markov) model to simulate future land cover transformations. Spectral
classification of satellite imagery for the years 2015, 2020, and 2024-
revealed significant urban expansion in Dammam, totaling
approximately 62 kmz2, primarily at the expense of desert lands, along
with a slight increase in vegetation cover and a minor decrease in
water bodies. The model predicts that urban areas will expand to
350.79 km? by 2050, while desert land is expected to decline by more
than 22%. These results indicate that Dammam faces pressing
environmental and developmental challenges driven by rapid
urbanization, including pressure on natural resources, degradation of
natural habitats, and a reduction in vegetation cover. Therefore, the
study recommends the implementation of sustainable urban planning
strategies that prioritize environmental conservation, direct expansion
toward less sensitive areas, enhance green spaces, and promote the use
of sustainable building technologies that improve energy and water
efficiency. Furthermore, the study emphasizes the need to strengthen
the role of geospatial analysis tools in supporting decision-makers
through continuous monitoring and intelligent forecasting of land
changes, aligning with the goals of Saudi Vision 2030 to achieve
balanced and sustainable urban development.

Keywords:

Geospatial analysis, urban growth, Remote Sensing, GIS, Markov

model, Dammam.
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