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Research Abstract:

Due to the many problems of sand encroachment that afflict the
main highways that connect the city of Riyadh with its neighboring
regions and cities, this study was chosen to find out the increase or
decrease of sand encroachment and to develop solutions and possi-
ble treatments to the problem, as this study includes identifying
green areas, desert areas and other features of this region. The spa-
tial boundaries of the area were chosen for the study by using re-
mote sensing techniques and geographic information systems ap-
plications, using space satellite images taken by the Landsat 8 sat-
ellite. After the areas and regions are identified, we compare be-
tween them to find out the changes that have occurred in those re-
gions.
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This study used modern geographic technologies from geographic
information systems and Erdas Imagine’s satellite remote sensing
image analysis software to analyze the medium-resolution Ameri-
can Landsat 8 satellite image with a resolution of 30 meters from
the USGS during the period from 1985 to 2018 A.C., which pro-
vides monitoring of sand and dune movement, in addition to the
possibility of predicting the probable movement according to the
direction of the winds, as this research aimed to identify areas
threatened by sand encroachment by determining its direction and
the extent of its damage to the main road network in Riyadh.

In addition to identifying the sites at risk of sand encroachment on
the main road network, the direction of sand encroachment and
determining the areas of spread, the Band ratio mechanism has
been used, in addition to the application of the PCA method to iden-
tify data and limit them to a specific numerical range, or what is
called PCA (Principal Component Analysis). In addition to using
NDVI or Normalized Difference Vegetation Index and NDSI or
Normalized Difference Snow Index.

It has been used specialized software to predict areas threatened by
sand encroachment on the main roads in Riyadh as an experi-
mental area of study. In this study, satellite image processing and
analysis software will be used to map sand dunes.

The results showed that there are a number of axes that are threat-
ened by sand dunes encroachment, although the area in general is
exposed to the risk of sand encroaching of the sand that surrounds
it from each side. By applying the super-vised classification mech-
anism, it was possible to determine the areas of sand dunes, and it
was also possible to identify all the threatened areas of the main
road network in specific areas at the beginning of the road network
for each of the Makkah Road, then King Khalid Airport Road, then
Al-Qassim and Al-Madinah Al-Munawarah Roads.
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