St 10 il ettt | it (P (gl i Foniguid| Gilidig (5 gl Guoudedf

NDBI 0§ el o6
il ol duns QDS e < g9 3.0

B (f ledin) aladialy Cuwal) e gﬂ g—“)""“ agil) biaaly (Gpaadl gadll

NDBI _i3ay

s dlas Al ae efiea da
Al aglall duil) Auds— (il daals
humé644.hawraa.abdalkadhm@uobabylon.edu.iq

toaldiall

Baall Caall Aipde & herll gugilly (raall gaill claladl s ) Al g
Cangs cudhial) Claglaall aliis s e ladinl) ciliiiig NDBI e alasiuls (2025-1997)
o bl el A pan) GlEy ()Y e lainl blal 3 Ealdl chsall e el
NDBI Lise iles 35 <2025 <2017 <2007 <1997 alsed Landsat eliall il cilsi e
SV Lopmall CBESH Caviai 23 285 .NDBI = (SWIR = NIR) / (SWIR + NIR) :alaledl) i
£ ) glial) cupelal L pdgall da sl adll e Tolaiel o(dlle (Aagio (AL AJA) il
saill Jare 2L33l5 <2025 ale daws 70,305 L 1997 ale daws 40,779 oo daall ol€u e
Lawi) %68 82.90 (ge dopmal) ABESH (e 40D haliad) dalise Cucadsil LS .%2.9 ) gsid)
Lyanl) 230N dlle (alaliad) dalue canit)) (s B (%440 ) 2 11.31 ) (%32.25
Lt (e 4y Ly hendl gosill g5l ) il oda g 2.8 57.75 ) 28 35.01 o
Gaal aliaal) (g ymall Jasdadil) el alatie) a3l Lae ¢l peaal) cilardlly daaill e 5aljie
Al S awgilly SIS el Gl
el Ana ¢AgIS lpal oAy paal) AEESI ¢ Shyanl) sl ¢ (grand) pail) dualidal) cilals
.NDBI

Urban Growth and the Challenges of Urban Expansion in Al-Musayyib
City Using Remote Sensing and the NDBI Index
Lecturer Dr. Hawraa Abdul-Kadhim Abdullah Abbas.
University of Babylon — College of Education for Human Sciences

Abstract:

This study aimed to analyze urban growth and urban expansion trends in
Al-Musayyib City during the period (1997-2025) using Remote Sensing
techniques, Geographic Information Systems (GIS), and the Normalized
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Difference Built-up Index (NDBI) to detect spatial changes in urban land-use
patterns and urban density levels. The study relied on Landsat satellite imagery
for 1997, 2007, 2017, and 2025. The NDBI was calculated using the formula:
NDBI = (SWIR - NIR) / (SWIR + NIR). Urban densities were classified into four
categories (no density, low, medium, and high density) based on the extracted
index values. The results revealed an increase in the city’s population from
40,779 in 1997 to 70,305 in 2025, with the annual growth rate reaching 2.9%.
Areas with no urban density decreased from 82.90 km? (32.25%) to 11.31 km?
(4.40%), while high-density urban areas increased from 35.01 km? to 57.75 km?.
These findings indicate accelerated urban expansion and increasing pressure on
infrastructure and urban services, which necessitates adopting sustainable urban
planning principles to achieve a balance between population growth and spatial
expansion.

Keywords: Urban Growth, Urban Expansion, Urban Density, Spatial Changes,

Al-Musayyib City, NDBI.
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