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Abstract

This study aims to identify the urban growth
in Al-Baha city in the Kingdom of Saudi
Arabia by observing the urban growth and
its trends and detecting the change in urban
growth in Al-Baha city using multi-spectral
remote sensing data (RS) and geographic in-
formation systems (GIS) between 2005 and
2020. To achieve this study’s objectives, the
techniques of geographic information sys-
tems and remote sensing was employed to
process and analyze the satellite images of
the SPOTS/7 satellite for the years 2005,
2010, 2015, and 2020.

The study applied the following methods:
unsupervised classification of the satellite
images, change detection of urbanization,
and the nearest neighbor coefficient was
calculated to study the spatial distribution
of urbanization. The study also calculated
the Pearson correlation coefficient to clar-
ify the relationship between the increase in
population and increase urban growth.

The results of the study revealed that the
urbanization Al-Baha city is characterized
by a remarkable slowness in its speed and
areas, and the mountainous nature domi-
nates the city’s topography. The urban areas
in Al-Baha city reached (2.15%) in 2005,
(2.64%) in 2010, (3.08%) in 2015, and the
highest percentage in 2020 when it reached
(3.29%) of the total area of the city. How-
ever, it also appeared that the percentage
of detecting change in urbanization ranged
from (0.49%) in 2010 to (0.44%) in 2015
and then (0.29%) in 2020.

The study recommended that the need to
monitor urban growth in Al-Baha city, and
draw maps of urbanization change during
periods time to know and identify urban
excesses, and control them or monitor the
efficiency and consistency of development
plans in the city.
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Region Satellite/Sensor

Resolution

Number of bands Date

Baha SPOT-5/HRV

10 m Green: 500 -590 nm

4 bands:
2/ 2005

Red: 610- 680 nm

Baha SPOT-5/HRV

10 m

Near IR: 780- 890 nm
SWIR: 1,5801,750- nm

2/2010
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5m Blue: 0.455um — 0.525um

4 bands:
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio: 0.580368 Significance Level Critical Value
z-score: -63.292875 m=m = e
X - <-
p-value: 0.000000 0.05 @ -2.58--1.96
0.10 =3 -1.96--1.65
o = -1.65 - 1.65
0.10 [ —] 1.65 - 1.96
0.05 mm 1.96-258
©c.01 == >2.58
R e | —
Significant Significant
ap X o
” R
=%
ES ~
Clustered Dispersed

Given the z-score of -63.2928751761, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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Average Nearest Neighbor Summary

Critical Value

Significance Level

Nearest Neighbor Ratio: 0.611607
(p-value)

z-score: -62.757949 .
p-value: 0.000000

-

Significant Significant

Dispersed

Given the z-score of -62.7579492661, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio: 0.606243
z-score: -73.367054 =

Significance Level Critical Value
(p-value) (z-score)

0.01 =3 < -2.58
p-value: 0.000000 0.05 @ -258--1.96
0.10 [ -1.96--1.65
o = -1.65 - 1.65
0.10 = 1.65 - 1.96
0.0 @Em 1.96-258
0.01 =1 >2.58
-— | ——
Significant Significant
o —
e wm % Ea o
Gy Y ;
e
“ o
>3 = e :
Clustered Random Dispersed

Given the z-score of -73.3670540577, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio: 0.604411
z-score: -72.884063 M
p-value: 0.000000

]

Significant

Significance Level Critical Value

(p-value)

0.01 mmm <-2.58
0.05 = 2.58 - -1.96
0.10 = 1.96 - -1.65
— 3 -1.65-1.65
0.10 3 1.65-1.96
0.05 EEB 1.96-2.58
c.01 mmm >258
—

Significant

Clustered

Random

Dispersed

Given the z-score of -72.8840634315, there is a less than 1% likelihood that this clustered

pattern could be the result of random chance.
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