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Non-profit sector organizations and their role in
activating sustainable development in cities: Spatial

analysis applied to the city of Riyadh

Reem Lafi Alzughaibi Alharbi!
Abstract

This research dealt with non-profit sector organizations and their role in
activating sustainable development in cities. It is one of the first studies that dealt
with the subject in an independent geographical manner in the study area and aimed
to identify the size of non-profit sector organizations in the city of Riyadh, the
pattern of their geographical distribution, and the use of Geographic Information
Systems (GIS) technology. In evaluating the spatial efficiency of non-profit sector
organizations in the city of Riyadh in the year (2019 AD). It relied on the inductive
scientific method, using spatial analysis methods in geographic information
systems (GIS), and reached a number of results, the most important of which are:
The results of the analysis of the Average Nearest Neighbor coefficient showed that
the geographic distribution of civil society organizations takes a clustered, close-
knit, irregular pattern with a probability estimated at less than From 5%, this
distribution is abnormal, In addition, the growth rate of associations is unbalanced
or inconsistent with the steady growth of population in the majority of
municipalities. This reflects the weakness of spatial efficiency in planning the
services of non-profit sector organizations, and the analytical outputs of this
research are presented as a result of the mismatch in indicators of spatial
development density between associations and civil institutions due to the
difference in the functions of each of them, as civil institutions tend to be close to
business centers, while civil associations tend to be close to resources and resources
Finance, A number of geographical factors affect the distribution of non-profit
sector organizations and the distribution of their resources among the municipalities
of the city of Riyadh. Such as: proximity to the city center, population density,
average per capita income, road network, and the trend of urban growth and
expansion. It became clear that there is a relationship between them in influencing
the spatial distribution patterns of these organizations within a single municipality
and throughout the city.

Keywords: non-profit sector, non-profit sector organizations, civil associations,
civil institutions, sustainable development, spatial analysis, geographic information system

! researcher non-profit sector, Master's in Sustainable Regional Development from the

Geography Department at King Saud University.
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Analysis of the risk of sand dune encroachment on the road linking
Turba, Hail and Al-Hayaniyah during the period (2000-2024) using
Geographic Information Systems and Remote Sensing

Sabah Sultan Furaidi’

Abstract:

This study examines the impact of sand dune encroachment on the road
connecting Al-Hayaniyah and Turbah in the Hail region, one of the vital roads
frequently affected by moving sand accumulation, which negatively impacts
traffic flow, road efficiency, and maintenance costs. The study aims to identify the
most vulnerable areas to sand encroachment, create spatial maps illustrating
exposure levels, and link sand movement to prevailing climatic and wind patterns
to understand its causes and recurrence.

The research adopts an integrated approach combining spatial and statistical
analysis, utilizing Landsat and Sentinel-2 satellite imagery for the years 2000,
2010, 2020, and 2024, with the Bare Soil Index (BSI) applied to extract sandy
areas. Wind direction and speed data (ERAS) were analyzed to generate wind rose
and wind speed maps. Various spatial layers were integrated within a GIS
environment to produce interactive maps showing the progression of sand
encroachment and areas of greatest pressure on the road. An Autoregressive (AR)
model was also applied to analyze temporal changes and main trends of sand
movement and to predict areas likely to face higher risks in the future.

The study highlights a significant problem: the continuous threat of sand dunes to
desert roads and the necessity of using remote sensing and GIS techniques to
monitor encroachment and identify high-risk zones. The expected outcomes are
accurate maps and spatial indicators that support planning, improve traffic safety,
and reduce future maintenance costs

Keywords: Sand dunes, desert roads, remote sensing, geographic information
systems (GIS), wind patterns
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Spatial Suitability for Urban Growth in Khamis Mushait
City, Asir Region, Using Multi-Criteria Analysis

Shadia Saif Al-Qahtani! Abeer Sherif Salman?

Abstract:

This study analyzes the current urban growth in Khamis Mushait city,
examining its trends and conducting a topographic analysis of the study
area. A model was applied to assess the spatial suitability for future
urban growth using the Analytical Hierarchy Process (AHP) within the
ArcGIS environment. The study involved collecting and preparing
geographic data through a set of criteria and factors represented as
spatial layers, including digital elevation, slopes, Aspect, main roads,
Streams, existing urban areas, military zones, and population density.

Notably, after data preparation, the Raster Calculator tool in ArcGIS
was used to apply specific weights for each criterion, based on the
relative weights derived from AHP, to determine the influence of each
factor on the model. This process resulted in a final suitability map
highlighting the most suitable locations for urban expansion in Khamis
Mushait, supporting decision-makers in sustainable urban planning
efforts. The map identifies five levels of spatial suitability, covering
approximately 266.6 km? or 49.6% of the total city area while excluding
unsuitable areas covering 271.1 km?, or half of the city area. This
reflects the spatial distribution of urban suitability within the study area.
The study concludes that the high and very high suitability levels should
be prioritized for the establishment of future urban clusters in the city.

Keywords: Spatial suitability, Khamis Mushait, multi-criteria analysis,
analytical hierarchy process.

! PhD student, Department of Geography - College of Humanities - King Saud University.
2 Associate Professor of Geography and Geographic Information Systems, Department of
Geography - College of Humanities - King Saud University.
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Spatial Equity Analysis of the Distribution of Primary
Healthcare Centers in Medina

Maram Faisal Alrehaili ! Nahlah Helail Alamri?
Abstract:

This study aims to evaluate the spatial equity in the distribution of primary
healthcare centers in Al-Madinah Al-Munawwarah using quantitative spatial
analysis tools in a GIS and R environment. Several spatial and statistical indicators
were employed, including the Gini coefficient, Lorenz curve, Moran’s I, Pearson’s
correlation, Geographically Weighted Regression (GWR), and location-allocation
models to identify service gaps and optimal locations for new healthcare centers.
The results revealed clear spatial disparities in healthcare distribution. The Gini
index for per capita healthcare services reached 0.97, indicating a severe imbalance
in service accessibility. Moran’s I for population density was 0.52, reflecting strong
spatial clustering of the population not matched by equitable service coverage.
More than 60 neighborhoods, especially high-density areas such as Al-Difa’, Al-
Aziziyah, and Al-Ranuna, showed significant service deficits. GWR analysis
identified population density as the strongest influencing factor, while youth
population showed a negative correlation, and elderly population showed a positive
influence in peripheral districts. The study concludes that the current distribution of
healthcare centers does not align with the actual demographic and spatial needs of
the city. It recommends a reallocation of healthcare services based on accurate
spatial and demographic indicators, prioritizing underserved neighborhoods,
particularly in urban peripheries, to achieve more balanced and equitable access to
primary healthcare services.

Keywords: Spatial justice, Primary healthcare centers, Al-Madinah Al-
Munawwarah, Quantitative spatial analysis, Geographically Weighted Regression
(GWR), Gini coefficient, Healthcare service distribution.
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