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Climate suitability for sustainable tourism in the northwestern
coastal provinces of Saudi Arabia by applying the tourism climate
index in a geographic information systems environment

Dr. Ibrahim Abdullah Qaid Darwish'
Abstract

The study aims to evaluate thermal suitability in particular and the climate

in general for practicing tourism activity in northern Red Sea governorates of Saudi
Arabia, through applying tourism climate index. the study's methodology included
collecting data on climate elements necessary to apply tourism climate index, such
as maximum and average temperature, minimum and average relative humidity,
amount of rain, Number of hours of sunshine, and wind speed for several satellites
from NASA's Earth Climate Data website. the study used geographic information
systems to process data and derive maps of tourist climate elements, and relied on
temperature and relative humidity to determine comfort index during the day and
daily comfort index. Relying on two layers of thermal comfort, rain, radiation, and
wind, tourism climate index equation was applied , and determine ranges of climate
comfort for tourism.

The results of study confirmed that effective temperature during the day

ranged between 22.1 - 29.5" C. Accordingly, the ranges of daytime comfort were
distributed between moderate to very high comfort, with a spatial average of
comfort across the study area 26.4 ° C. This confirms that the majority of them
within high thermal comfort. the daily effective temperature ranged between 15.6-
24.8" C, with daily comfort ranges ranging from acceptable to very high comfort.
the spatial average of daily comfort in region reached 20.7" C, which means that In
Yanbu, Umluj, Al Wajh and Duba governorates of it within very high thermal
comfort. the percentages of tourism climate index ranged from 78% in areas
characterized by very good climatic suitability for tourism activities, to 94% in
areas characterized by an ideal climate for tourism, with an average at the spatial
level for the study area of 88.5%, this percentage reflects that majority of region is
characterized by excellent climatic suitability for tourism activities.

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

! Phd in Geography, Faculty of Arts, Department of Geography and Geographic information
Systems, Ibb University, Yemen
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Monitoring air pollution with sulfur dioxide in Yanbu
governorate using geospatial techniques

Alyah Ali Al Ahmari’ Dr. Sulafa Hag- ElSafi*

Abstract

The importance of monitoring air quality is increasing in the current
era due to its negative impacts on the environment and public health. Sulfur dioxide
is an important pollutant that affects air quality and causes serious health problems
when the level exceeds the permissible limit. The study aimed to study the
concentration of (sulfur dioxide gas, SO») in Yanbu in KSA governorate through
the Sentinel-5P satellite images), and to compare the SO, pollutant in the period
from 2018 to 2021 AD in the study area using remote sensing and geographic
information systems, and to assess health among satellite images from the
satellite. Industrial (Sentinel-5P) and air quality measurement stations. The
analytical inductive approach and the analytical descriptive approach were used,
and a number of results were reached, the most important of which are: that the
general arithmetic average of the concentration of sulfur dioxide gas during the
years (2018-2021) for the study area as a whole according to the data of the ground
station was (12.12) micrograms / cubic meter, Also, according to remote sensing
data, it amounted to (8.46) micrograms / cubic meter, and compared to the
authorized and permitted rates, we find that the permissible percentage is (80)
micrograms / cubic meter, meaning that the measured concentration in the study
area was less than the permissible limits globally and locally. The results of the
study also showed that there were statistically significant differences at the
significance level (a = 0.05) between the results of the two methods according to
the variable of the data extraction method (remote sensing and the ground station
data method). The study recommends conducting further expansionary studies to
improve geospatial models for monitoring air pollution with sulfur dioxide.

Keywords: Geographic information systems, satellite visualization, air quality,
remote sensing.
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Spatiotemporal Shoreline Changes and it’s Local Climate Teleconnection,
Ummllajj Province, Saudi Arabia

Khalid H. Alharbi ! Dr. Ali S. Alghamdi 2

Abstract:

About two-thirds of the world's shorelines are at risk of erosion. Thus,
geomorphological studies have been focusing on monitoring changes in shorelines
from both temporal and spatial perspectives to support coastal protection
planning. Due to limited research puplishers at the local level, this article aimed to
(1) examine changes in Ummllajj shoreline, along the eastern coast of the Red
Sea, western Saudi Arabia, in different coastal environments (rocky, gravel, and
sand) using a time series approach based on Level II Landsat data for 20 years
(2000-2019). (2), the local climate teleconnection (wind and sea surface
temperature) during the warm season for the detected patterns was examined. To
delineate the most representative shoreline, several criteria have been formulated,
including (data standards, criteria for the identification and deduction of the
shoreline, and standards for detecting indicators ,and measuring the temporal and
spatial change of the shoreline) to increase the scientific representative efficiency
of the results. The amount of error in identifying, deducting and analyzing the
change to the line was verified. A new method is developed to determine the
actual shoreline and determine the appropriate threshold value for the (MNDWTI).
Shoreline-change direction was then quantified using the linear regression rate
and net shoreline movement, and their climatic linkage was evaluated using the
Mann—Kendall test.The results overall showed a prevailing pattern of stability
(0.23) in the Ummllajj Provence shoreline and the low decline (-0.87, -0.67) in the
city of Ummllajj and the gravel environment, low progress on the rocky
environment (0.30) and the sandy environment (0.57).The relationship between
local climatic conditions and annual shoreline change revealed a positive
correlation (except the rocky shoreline), with significant correlation proportions
ranging from 27.5% to 42.7%.These findings provide a vision and understanding
of the nature of the change of the shoreline in the study area to guide the
management of the coast and adopt policies that allow the maintenance of that
stable state of the line.

Keywords: shorelines, MNDWI, local climate, wind, sea surface temperature,
Umluyj
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Spatiotemporal Analysis of the Arabian Oryx in Imam Abdulaziz
Bin Mohammed Royal Reserve Area Using GPS Tracking Collar

Noorh Ibrahim Alhussaini' Amani M. Aljohani?

Abstract:

The Arabian oryx is one of the ecologically significant native species
inhabiting the desert environments of Saudi Arabia. Understanding its movement
behavior plays a pivotal role in supporting conservation efforts and guiding the
management of its natural habitats. This study aims to analyze the spatial—
temporal variability in the movements of male and female Arabian oryx and to
identify their seasonal patterns between summer and winter. It further seeks to
determine the most suitable habitats for the species within Imam Abdulaziz bin

Mohammed Royal Reserve.

GPS collar data collected in 2024 were utilized and integrated with key
environmental variables, including elevation, vegetation cover, and distance from
anthropogenic features. Geographic Information Systems (GIS) and remote
sensing techniques were employed to conduct spatial analyses and generate maps
illustrating movement ranges and habitat suitability levels.

The results revealed pronounced differences between males and females, with
males exhibiting wider movement ranges than females. Seasonal variations were
also evident, as higher movement activity was recorded in winter compared to
summer. The study identified preferred habitats characterized by adequate
vegetation cover and terrain features that offer shade, security from human

disturbance, and protection from predators.

The study recommends enhancing native vegetation restoration programs to
improve habitat quality and provide natural shade areas. It also emphasizes
minimizing human activities within the core distribution areas of the Arabian oryx
and encourages continued protection efforts by the Royal Commission for Imam
Abdulaziz bin Mohammed Royal Reserve, particularly in the zones identified as
preferred habitats, to ensure the species’ long-term sustainability and ecological
stability.

Keywords: Arabian Oryx, Imam Abdulaziz Bin Mohammed Royal Reserve Area,
Spatiotemporal Analysis, GPS Tracking Collar, GIS
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