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Central Places Theory and its Applicability to the Coastal Plain of
the Jazan Region Using GIS

Muhammad Rajab Al-Zahrani
Geography Department, Faculty of Arts & Humanities, King Abdul Aziz University

Abstract

The central places theory is based on the presence of a natural order and arrangement
that controls the spread of cities and their spatial distribution, and requires the existence of an
empty area characterized by flat surface with ease of movement and movement between the
population agglomerations of the studied area, provided that the population is distributed on a
regular basis, with the necessity of moving between the points of the region in the shortest
distance. The study aimed to apply the central places theory on the coastal plain of the Jazan
region in the Kingdom of Saudi Arabia. The study took the inductive and deductive approach
as a methodological framework for achieving its goal, based on the results of the population
census for the year 2022 AD. The Geographic Information Systems (GIS) program was used
for the projection of the hexagonal shape on the population agglomerations. The study
concluded that there are five levels of central places in the coastal plain, so that most of the
population agglomerations are concentrated in the southern part of it, while those
agglomerations are less in the far north and are distributed far apart. The study concluded with
a number of scientific and practical recommendations.

Keywords: central places, Christaller, Jazan, coastal plain, GIS.
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Abstract:

Abstract: The study aims to model and simulate flood risks to
residential facilities In Taif city, which is located lower in Wadi Waj
basin, by analyzing and modeling the criteria of these risks. and thus,
simulating risks of most severe rainstorm to which basin was exposed
between 1981 - 2023, which is storm of April 28, 2005, where amount
of rain reached 53.34 mm within 24 hours. Thus, data for model’s
criteria variables were collected and processed, in preparation for
deriving a map for each spatial variable, and assessing its risks in
basin floods. This was followed by using analytic hierarchy process
(AHP) to find a decision matrix between model’s criteria variables,
determining their stability rate, and relative importance of each
variable, and finally layers of all variables were merge Model criteria
in raster calculator for (GIS) according to their weights or relative
importance to evaluate basin flood risks according to all variables.

The results demonstrated assessment of flood risk, according to
basin susceptibility model for floods, Variation Flood risks from place
to other, where risks flood are concentrated high to very high at outlet
of basin and in wadi streams, Consequently the basin's suitability rates
for floods ranged from 25.16% as a minimum to 87.08% as a
maximum, with spatial average of 56.67%. Results of the
classification demonstrated, located zone lower, middle and northwest
the basin, characterized with high vulnerability to flood risks, with an
area of 68.95km2, by 23.42% of area basin, and reached of buildings
within this zone 9.71 km2, by 46.56% of area built-up. and located the
zone characterized by a very high suitability to flood risks is at outlet



of basin, with an area of 15.21 km2, by 5.16% of area of basin. The
built-up area in this zone is 3.99 km2, by 19.12% of area of built-up.
Accordingly 65.68% of built-up area in the basin located within zones
comprises high to very high vulnerability flood risk.

Keywords: Simulation, Risk, Floods, Wadi, Geographic Information
Systems.
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1 from roboflow import Roboflow

2 import supervision as sv

3 import cv2

4

5 rf = Roboflow(api_key="7fHtabHhKhhDMCE1HTYG" )

6 project = rf.workspace().project("mutlag_palms_v2")

7 model = project.version{2).model

8

9 result = model.predict("Palml.jpg", confidence=8.85, overlap=2.1).json{)
1@
11 labels = [item["class"] fer item in result["predictions™]]
12
13 detections = sv.Detections.from_roboflow(result)
14
15 label_annotator = sv.labell&nnotator()
16 bounding_box_annotator = sv.BoxAnnotator()
17
18 image = cv2.imread("Palml.jpg")
19
28 annotated_image = bounding_box_annotator.annotate(
21 sceng=image, detections=detections)
22 annotated_image = label_annotator.annotate(
23 scenas=annotated_image, detections=detections, labels=labels)
24

25 sv.plot_image(image=annotated_image, size=(16, 18))

27 print(len(detections))
28 # filter by class
29 detections = detections[detections.class_id == 8]

38 print({len(detections))

-(RoboFlow) &2t e (Google Colab) pesli ; e slaze YL Ol Ul fas oya ool
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Detecting Palm Trees by Using the YOLOvV8 Deep Learning
Algorithm

Mutlag F. Al-Bugami* Nasser A. Al-lheeib**

Abstract:

Detecting and identifying the location of palm trees is crucial in any
agricultural area, predicting date yields, and intelligent farm management
and planning. Traditionally, this data is usually obtained through manual
verification and takes a long time and effort. Deep learning object detection
models widely used in computer vision can provide an opportunity for
accurate palm tree detection, which is essential for fast data acquisition and
reducing human operation errors.

This study aims to use the latest deep learning algorithms to detect
palm trees through drone images, using the YOLOV8 algorithm, which has
high technical value and broad application prospects in detecting palm trees
of all sizes. The data set was built on the RoboFlow platform after collecting,
analyzing, and processing it by increasing the data through several ways to
improve it and raise the accuracy of the detection model, then building a
YOLOV8 object detection network and training it on all sizes of palm trees
to obtain training weights.

The results of the experiments showed that the YOLOvV8 algorithm
can effectively identify and confine palm trees by identifying them from
images taken from the drone, as the average accuracy of the model for the
study subject MAP = 78.6%, and the model’s ability to detect Recall positive
samples reached 77.4%, The model's accuracy measure in detecting positive
samples, Precision, reached 73.7%. The method used can also provide
technical support for statistical tasks to detect palm trees.

Keywords: Detect palm trees, Python programming language, RoboFlow
platform, YOLOVS , algorithm. GeoAll.

* Graduate student, Department of Geography, College of Humanities and Social Sciences,
King Saud University.

**Assistant Professor of Data Science and Artificial Intelligence, College of Computer and
Information Sciences, King Saud University.
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The Effect of Atmospheric Correction Models on the Accuracy of Land
Cover Classification in Arid Areas: An Applied Study on a Sentinel-2
Image of the City of Riyadh, Saudi Arabia, Using Three Models

Mohammed Saeed, Ali M. Al-Ghamdi, Ali S. Al-Ghamdi

Abstract:

This study aimed to examine the contribution of atmospheric correction (AC)
to improve the accuracy of land cover (LC) classification in part of the city of
Riyadh, Kingdom of Saudi Arabia, as an arid urban area. For this purpose, an image
from Sentinel-2 satellite in the summer of 2022 was used, and the AC was applied
using three methods, namely Dark Object Subtraction (DOS), an imaged-based
method, and two physically-based AC methods: Sentinel-2 Correction (Sen2Cor),
and Framework for Operational Radiometric Correction for Environmental
Monitoring (FORCE). Results indicated that the DOS method achieved the best
performance in terms of overall accuracy (OA) and F;-score indices compared to the
other two methods. The One-way ANOVA test showed no statistical significant
differences between the average values of the OA and F;-score of the DOS method
and those based on uncorrected image, and with statistically significant differences
in favour of the uncorrected image when compared with the values of the same two
indices resulted from FORCE and Sen2Cor methods. Although these results raise a
question about the usefulness of performing AC to improve the accuracy of LC
maps as a pre-processing of Sentinel-2 satellite data in the area under study;
However, it is necessary to emphasize that the results cannot be generalized, and
therefore the study recommends expanding the scope of the methodology by
applying it to different dates representing different climatic conditions.

Key words: Atmospheric correction, Land Cover, Classification Accuracy,
Sentinel-2, Riyadh City.
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