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introduction

The Indian dates trees L. Tamarindus Indica are normal in the southwest of the Kingdom of these
species threatened with extinction, as there is a gradual decrease in their numbers and are scattered in
small groups or in the form of isolated plants. It should be preserved in its natural spread places to

maintain biological diversity in those areas.
Introduction

Tamarindusindica L., a tree belongs to the family Fabaceae, sub-family Caesalpiniaceae
(Lewis et al., 2005). It belongs to a monotypic genus, containing one species, T. indica(El-Siddiget
al., 2006). The tree is15-20 m high, with hemispheric crown and rugose grayish trunk (Aviléanet al.,
1992). The tree is native to tropical Africa (Morton, 1987, Grolier et al., 1998) and it is widely
cultivated at present in tropical and subtropical regions due to the nutritional value of its fruits for
humans and its foliage for animals, as well as for the beauty of its parts, that grant it the category of
ornamental and shade tree (De Oliveira, 2006).The wood is hard and useful as fuel and for
cabinetwork (Dalla, 1993). The principal product of T. indica is the pulp which is used as an
ingredient in cooking and juices contains sugars, organic acids and vitamins (NAS, 1979). The drink
made from tamarind is particularly popular among Muslims during the period of fasting (Onuora and
Usman, 2004), probably due to its laxative properties. Seeds, leaves, and flowers are also used in
human nutrition, and various products of the species have pharmaceutical properties (De Caluweet al.
2010). However, T.indicaseeds do not germinate when placed under conditions which are normally
regarded as favorable for germination and it may need some special treatments that induce
germination. Seed dormancy is regarded as the failure of an intact viable seed to complete

germination under favorable conditions and it has been the subject of numerous studies. Germination
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incorporates those events that commence with the uptake of water by the quiescent dry seed and
terminate with the elongation of the embryonic axis (Bewley and Black 1994). The visible sign that
germination is complete is usually the penetration of the structure surrounding the embryo by the
radicle, the result is often called visible germination.

There are many types of seed dormancy. These include: dormancy imposed by hardness of
seed coats or impermeability of tegument; dormancy induced by presence of inhibitors; conditions of
light; and dormancy due to embryonic immaturity (Eira 2000). The first and the last dormancy types
were found in the seeds of T. indica. The germination of dormant seeds of T. indicais slow and not
uniform as the condition necessary for terminating their dormancy under natural conditions take a
long time to achieve. Despite the fact that many researchers in physiology study dormancy, there is
still limited information about the dormancy types and the seed germination of T. indicaconsidering
the high economic values of these tree seeds.

On the other hand, planting medium plays a significant role in seedling emergence and
necessary for the growth and development of a plant. It provides the basic necessities required by the
plant throughout its life. In general, seedling and cuttings are grown in various types of soils due to
which the root environment is significantly affected by the physical and chemical properties of the
media used. According to Larson (1980) the best planting media must have a pH conducive to plant
growth, a structure that will permit gaseous exchange to provide aeration for the root and permit water
infiltration and movement. The texture or particle size distribution of nursery soils and that of potting
medium for containerized planting stock is an important soil physical property influencing root and
shoot growth and have a profound effect on the supply of water and air to the growing plant (Baiyeri,
2005). Although propagation of indigenous tree species from seed is inexpensive and usually effective,

the germination requirements for native species are often unknown.

The first objective of the present study is to improve the germinability methods of the
Tamarindus indicaseeds by using various treatments that could induce germination and terminate
dormancy within the shortest period of time. The second objective is to find out the suitable
germination media to maximize seed germination and seedlings growth in order to produce quality

seedlings for farmers and reforestation plans.

Obijectives of the study

Learn about the gender of Indian dates by studying the characteristics and nature of its growth in its

natural environments



Work methods:

Study site
*The study covered the Asir and Jazan regions.

Action steps

*Tamarind trees have been located in each area .

*The specifications of each site in terms of altitude and coordinates were recorded using the (GPS)
system .

«Climate analysis was done using the Emberge equation for climate analysis:

2000 P

M?-m?

Whereas:

Q =Thermal rain coefficient.

P= Average annual rainfall in mm.

M= Average Celsius temperatures for the hottest month.
m= Average Celsius temperatures for the coldest month.

Indian dates trees growth properties
«Samples of developing trees were chosen in three selected locations from each region and
determined the density of the tree cover in each site.
*The height of the trees was measured by metric stature and the leg diameter using the metropolitan
*The length of the leaves and the number of paper were measured.
*Flowers, contract and fruits were followed up.
Characteristics of fruits and seeds
*Glossed samples of fruits.
A random sample was taken from ripe fruits.
*Ripe fruits and color were described, measuring the length and width of the fruits and seeds with a
digital introduction.
The pods were dried and the seeds were extracted from them.
*The number of seeds in a kilogram was estimated as follows:

Number of sample seed

Sample seed weight in grams



*The purity of the seeds was calculated as follows:

Pure seed weight
X 100

Total weight of the sample

Study Locations in Jazan Region
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Comparison of tree height and diameter between different sites in the two study areas:

Region Site Height (m) Leg diameter (m)
Wadi Qusai
1750 a 0.8la
Jazan Wadi Atwan
14.32 a 0.57 a
Wadi Bani Malak 14.15a 0.63 a
Wadi Marra 12.83 ab 0.45b
Asir Wadi Rajab 12.70 ab 0.52 a
Rijal Almae 8.84b 0.45 b

Comparison of diameter and height of growing trees at the study site:

Site Average leg diameter | Average height of trees
at chest level (m) (m)
Asir 0.47b 11.81b
Jazan 0.64 a 1499 a

Virtual description of the tamarind tree:

*The tamarind tree is evergreen and has a rounded crown

«Its average height is about 14 meters and its average diameter is half a meter.

*The color of the stem and branches is tanned and the texture of the stem is rough.

*The leaves are compound pinnate consisting of 13.12+2.2 leaflets.

eLeaf length to about 7.9£1.5 cm.

sLeaflet length 1-1.5cm .

*The flowers are irregular, 1.5 cm long and 2-2.5 cm in diameter, and are colored red veined yellow
*Fruits are straight or curved pods and curled.

*Seeds are semi-oval or usually irregular in shape and brown in color.



* Flowering phase, knots and fruiting

Stage Date

Beginning of flowering From the first of May to the middle of
June

Flowering completion From mid-June to mid-July

Fruit contract From mid-July to mid-August

Fruit ripening From the first of October to the end of
December

* Length and width of the fruit and seed

Region | Average fruit | Average fruit | Average seed | Average seed
width (mm) length (mm) width (mm) length (mm)
Jazan 24.22+7.2 74.04 £ 16.4 8.8+ 0.73 11.58 +£0.47
Asir 19.86 +2.9 69.78 £ 18.6 855+ 1.1 12.07+ 1.15
Overall
22.04 71.91 8.67
average




Conclusions

. The prevailing climate in the study area is arid in Asir and very dry in the Jazan region.

» Trees with large diameters and high altitude, which indicates their old age and old age, and there are
no young and young trees.

» The tamarind tree growing in the southwestern region of Saudi Arabia is an evergreen tree that is
huge in size compared to the rest of the trees spread in this region.

* Flowering began in mid-May, flowering was completed in mid-July, then fruits began to form in
mid-August, and the fruiting phase was completed in December.

Recommendations:

 Conducting a survey with the concerned authorities on the rest of the Kingdom's regions to find out
their spread.

» Rehabilitation of tamarind trees at the study site by protecting these trees in their naturalsites

through seeds and cuttings.
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Abstract

Artificial intelligence is a realistic choice for developing accurate outcome predictors, notably in
health research. It is often referred to as a component of artificial intelligence, such as machine
learning. Al requires specialized hardware and software to write and train machine learning
algorithms. The methodology has regularly provided considerable insight into service models by
processing an enormous amount of semi-structured, multi-domain medical data that is already
available. Characterizing the results for allocating risk is where Al in healthcare can be used to
improve determined disease models and provide opportunities for personalization and treatment
discovery in Primary health centers and services distribution on population in all towns. This study
aims to conduct an analysis for pattern identification and classification of medical services using
Machine learning methodology for the Thi-Qar governorate, mainly distinguished by its great size
(about 13738.67 km?), divided into 15 administrative units according to Irag's formal administrative
division. The utilized Databases were collected during the period from 2019 to June 2021. As a
result, the maps produced represent medical services relative to population density and record the
results. Thus, the services are categorized by machine learning algorithms and Programming in the R
language. After attaining the results of the study area, the study concludes that the Governorate's
medical services are divided into five categories: weak (26 percent) and strong (13 percent), and
below the average category of health care, on the other hand, accounts for 33% of the total (5
administrative units). The Governorate's health services are included in the average and above-
average categories (13 percent).

Keywords:Spatial Analysis, Machine Learning, Service Classification, GIS, plot matrix.
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1. Introduction

Machine Learning (ML) is a technique for teaching machines to handle data more efficiently
[1].Sometimes, we cannot interpret the extracted information after viewing the data. In that case,
machine learning is used. These algorithms are used for various purposes, including data mining,
image processing, predictive analytics, and so on[2]. It is essential to identify the patient and service
variables that most accurately predict resource utilization to make effective financial allocations
among service providers and inform clinical care [3]. Case-mix classification supports how to most
effectively manage, compare, and pay for health care services [4].

The observations' locations and the relevant variables' values are increasingly included in datasets. It
can be more effective to take into consideration the spatial aspect of the data, and in some
circumstances, it may even be necessary for consistency[5].Numerous R language packages are
evidence of this growing interest in spatial data [6]. Simple or multinomial logistic regression is used
instead of linear regression when the response variable is a qualitative (dichotomic or polychromic)
variable, such as a population's access to healthcare or found absence of disease[7].Numerous
techniques are available in R's basic installation for assessing the statistical presumptions used in a
regression study [8].

Binary data's discontinuous nature for logistic regression models makes it challenging to understand
such displays [9]. Three techniques for the diagnostic inspection of logistic regression models are
developed through modifications and extensions of linear model displays [10]. Plots of the local
mean deviation are helpful in identifying the general lack of fit. Plots of empirical probabilities aid in
identifying lone departures from the fitted model [11]. This study aims to elaborate, systematically
analyze, and classify recent advances related to the medical services analysis of physics and ML.
Also, the importance of the research comes from the need to prepare a geographic information
system (GIS) to study the spatial variation of distribution using all parameters in the study area and
classification through ML.

This systematic and meticulous research's primary objective is to map and connect the knowledge
landscape of Al and GIS analysis and classification approaches in the service and management
domains. In order to achieve this goal, the current study aims to | extract the inductive topical
framework to portray the Al research field in services and management, and more specifically for the
highly focal domain of the "services model™; (ii) analyze and explain the key services and
management latent themes and sub-themes in the research field of Al; and (iii) highlight the trend of
services and management studies in the loT field to detect novelty and emergence.

2. Literature Review

The proposed work focuses on developing a parasitic elements-based MIMO antenna with low
mutual coupling using the Machine Learning (ML) technique for lower sub-6 GHz 5G applications.
This design solves and analyzes the complexity of the optimum position determination of parasitic
elements and ground plane dimensions of a composite MIMO antenna structure using an ML
algorithm. The experimental results show good agreement with the simulated results. The proposed
antenna has a radiation efficiency of more than 80%][2].So far, international service comparison has
failed to deliver accurate data for health planning in various sectors, including health services[12].
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Given that no datasets include these annotations, a search for characteristics is offered. The chosen
characteristics are more effective at resolving HAR. The authors use an evolutionary algorithm for
such a search. They start by populating action classes with random binary representations. Second,
they assess a population by employing deep structures with sigmoid activation functions.
Performance during validation serves as evolution fitness. On the populations, the authors use non-
local mutations. They come to the conclusion that HAR performs better when attribute
representations are used. Randomly selecting an attribute representation performs on par with directly
categorizing human activities. The lack of a semantic definition for the attributes was a flaw in this
method[13].

The most typical method is to use the plot () function on the object that the | m returns (). This results
in four graphs that can be used to assess the model fit. Using this method to apply to simple linear
regression[14].Scatterplot3d is an R package for the visualization of multivariate data in a three-
dimensional space,With the scatterplot3d () function, you can provide symbols, axes, colors, lines,
grids, and angles, among other things[15].Visual diagnostic displays can be particularly helpful for
identifying and assessing aberrant aspects in the fit of a model to data in ordinary linear
regression[16].

The conduct of studies intended to ascertain the influence of one or more variables on a certain
response variable is quite common in the health sciences. Depending on the situation, single or
multiple regression procedures are utilized when the response variable is numerical[17].The formula
for the variance of 1+ proposed in Pimentel’s thesis cannot be applied when the parameters pij attain
the values O or 1: the proof relies on the delta method which can be applied only when functions are
differentiable. At the extrema of the interval [0,1] no function is differentiable, therefore, whenever
any of the parameters pij attains the values 1 or 0, the standard R cor. test function for Kendall’s
correlation is used to obtain p-values, when applicable, as the function does not work in case of
vectors with zero variance[18]. It should be emphasized that cor. test () computes the test for
correlation between paired samples, whereas cor () computes the correlation coefficient[19][20]. It
provides the correlation's p-value and significance level (or correlation coefficient) [21].

3. Data Collection

The University of Baghdad's College of Science sent facilitation guidance to the Thi-Qar Health
Department/Public Health Department, the Thi-Qar Planning Department, and the Thi-Qar
Municipality Department in order to facilitate a task. This guidance was used to facilitate data
collection, analysis, and examination. The names of primary health center facilities were given to me.
127 centers lack coordinates, and some of them lack addresses as well. Accessing a comprehensive
database for work and analysis took roughly four months.

3.1 Location of the study

The research area in the Thi-Qar Governorate is shown in Figure 1. They have fifteen districts and
eight sub-districts that make up their administrative division. With a total area of (13738.95) km?, it
is the seventh-largest governorate in Iraq in terms of land area. It contains 15 administrative
divisions, 900 kmz of aquatic bodies, and historical sites[22].
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Figure 1.Location of the study area. Thi-Qar province in Irag.

3.2Data collection technique

This study was conducted over a period of four months. The preparation phase included preparing
research tools related to research planning, the field in which the study should be conducted, and
obtaining the necessary authorization letters from the College of Science Physics Determent
/Baghdad University. The permission letter was submitted to the responsible office of the Thi-Qar
Health Department/Public Health Department, Thi-Qar Branch, The Directorate of Urban Planning,
and the Directorate of Municipalities in Thi-Qar, where the study was conducted, and data was

collected. The following table shows the data collected for this study as follows:
Table .1 Data Collection for this study

Code X y Density | Doctors__Citizens | NO of | NO of | NO of Lab
Centers Pharmacy Lab | technician

FO1 | 664365 | 3428691 86.385 0.000143 2 2 2 15
NA2 | 619845 | 3434597 | 756.2109 0.01376 26 26 26 137
SU3 | 640118 | 3418051 | 288.7095 0.001051 8 8 8 62
BN4 | 650014 | 3417416 | 200.3059 0.000388 4 4 4 33
GB5 | 690262 | 3427368 | 30.89463 0.000132 2 2 2 7
AS6 | 652458 | 3449329 | 43.33489 0.000843 2 2 2 8
DK?7 | 635525 | 3444566 | 120.1251 0.000408 2 2 2 7
DW8 | 631292 | 3484783 | 110.5151 0.000416 3 3 3 23
GR9 | 617798 | 3464145 | 192.1055 0.000699 3 3 3 25
BA10 | 583442 | 3442650 | 27.59923 0.000438 2 2 2 7
NR11 | 605468 | 3489679 | 115.4886 0.000329 4 4 4 32
SH12 | 610072 | 3475258 | 680.6883 0.001068 8 8 8 169
RI13 | 605997 | 3509104 | 130.7338 0.000746 4 4 4 52
KA14 | 601602 | 3526169 | 159.714 0.000343 3 3 3 3
FJ15 | 591018 | 3531038 | 133.5139 0.000088 5 5 5 5
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3.3 The Steps workflow

Names of health centers and coordinates (X, y) of each center, number of health staff, number of

citizens registered in each health center, and population density 2021. many programs were used
mapping and identifying, and classification areas.

Collection _ Pre-Processing . Analysis
data steps p— steps steps
The

'y

classification

Figure 2.Workflow steps of the study's data.

4. Materials and Methods

This study aims to elaborate, systematically analyze systematically, and classify recent advances
related to the medical services analysis of physics and machine learning. Firstly, comprehensive and
determined algorithms in data type analysis were chosen, including the following: scatterplot matrix,
Correlogram, the plot () function, and Logistic regression.

4.1  Steps for programming with Python and R

The scatter plot enables one to obtain a visual comparison of the two variables in the data set and
determines what kind of relationship there might be between the two variables. The scatter plot is
interpreted by evaluating the data in the following ways: a) strength (strong, moderate, or weak), b)
trend (positive or negative), and c) shape (linear, non-linear, or none). Pearson's Correlation
Coefficient, also known as Pearson's r, is the statistical test to determine the strength of the
relationship. Curves or points created from data are recorded in the figure matrices. The most
fundamental application of the Pandas scatters matrix technique is used to investigate the correlation
coefficients for the variables in a dataset and to perform a correlation matrix in Python.as in Figure 3.

1

the Data QO
diagram
plotted in R

the Pandas
scatters matrix
technique

Scatter plot
matrices in
Python

Curves or
points
created

Figure 3.Phases of programming using Python and R
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4.2  Logistic regression models

The probabilities of events are estimated using logistic regression models as functions of independent
variables. Let x (j = I, k) represent the values of the k independent variables for case | and let y
represent the value of the dependent variable for case i. Assume that Y is a binary variable measuring
group membership. Using the coding y = 1 if case | belongs to that group and O otherwise, let p
represent the likelihood that y = 1. Given by p/ are the probabilities that y = 1. (I-p). The natural
logarithm of p is equal to the log odds, or logit of p. (I-p). The log chances are calculated using
logistic regression as a linear combination of the independent variables[23].
(DLogit(p) =By + B, X, + B, X, + -+ B, X,

Where; 0, 1, and 2 are the subscripts for the lack of the medium’s ability to subscribe at the time[24].
The sigmoid function is referred to as an activation function for logistic regression and is defined

as:
1
14+e—%

(2Q)F(x) =

Where: e = base of natural logarithms, value = numerical value one wishes to transform.
The following equation represents logistic regression[24]:

g!Bo +Bx)
QY = em
Where, x = input value, y = predicted output, b0 = bias or intercept term, b1 = coefficient for input

()

Logistic Regression

y’ —_ 1 cseesessssee

Y S-shaped

curwve

Predicted Y
lies between
O andl1range

Y =0l
X

Figure 4.Represents the Logistic Regression[24].

4.3 Euclidean Distance

Physical or monetary distances can be used to express distances in a GIS project. While the physical
distance determines the straight-line or Euclidean distance, the cost distance determines the cost of
going across that distance. In real-world settings, Understanding the variations between the two
categories of distance metrics is essential for practical applications[25]. The distances and the input

features' relationship can be calculated from the following equation:
. Lf2

;¥
Euclidean distance { Function) dip;.p: )= ( (py (i) — pa(i)” 4
Vi=1 !
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4.4 Pie charts

Pie charts are made using the function pie (x, labels), where x is a non-negative numeric vector
representing the area of each slice and labels are a character vector representing the slice labels pi to
the input data. seems to be especially helpful to visualize the consensus using a pie chart. The pie
graphic and plain text are more effective when used across analysis party lines and have better

recall[26].The graphs that resulted are as shown in Figure 5(a, b, c, d).

Simple Pie Chart Pie Chart with Percentages
Health sta Health staff 24%
Code ' Code 20%
Health Staff/Citizen Health Staff/Citizen 8% b_
Class Class 16%
Percentage Percentage 32%
(a) (b)
Shmple Fle/Chart Pie Chart with Percentages
Doctors
Density Doctors 24%
' Density 20%
Cent
e Centers 8% b,.,
= Lab 16%
Pharmacy 2 2
Pharmacy 32%

(c) (d)

Figure 5(a, b, ¢, d).Pie chart applied to the datain this study.

Scatter plots and scatter plot matrices visualize the interaction of three quantitative variables at once.
In this case, it uses a 3D scatter plot. The relationship between automobile mileage, service weight,

and Density.
Basic 3D Scatter Plot 30 Scatter Plot with Vertical Lines
g &
H g
Z — e e E”g 4 oS R sné
fe e - fop -
gl sk T | T gl T | T
o e s M s
° L] 2 @ 60 80 00 ‘ ° 0 a o L] L] 100 ¢
Doctors Doctors
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Figure 6. Principal component analysis 3D scatter plot of services per area: loading of 15 variables of health centers

factors.

5. Results and Discussions

The primary benefit of using ML is that once an algorithm learns what to do with data, it can do so
automatically. In this paper, it divides machine learning algorithm applications for medical services
into five categories. Also, the use of Machine learning in this study and the alternative hypothesis,
i.e., true correlation is equal to (95) as the highest estimate. It is highly challenging to compare health
services between nations, particularly those that attempt to provide long-term care.

5.1 Description of the sample

The demographic compositions of the Full Analysis Samples are given in Table 1. these distributions
were broadly similar to those of other large data sets of all Thi-Qar Area. although older children
may have been slightly overrepresented in our sample 5 old to a child one-day old in addition to
every person registered in the medical center in each district of the study areas. This gave better
results.

25

15

T T T T
0 200 400 600

X

Figure7.Dot plot of Pearson's product analysis of the services of health centers

To define a factor describing how the elements of x are organized, you can add a group option. If so,
the options (gcolor) and (cex) determine the color and size of the group's label, respectively.as in
figure (7). Pearson's product-moment correlation data: x (No of Centers) and y (No of Medical
services) X, y: numeric vectors with the same length, t = 5.7705, df = 13, p-value = 6.485e-05
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alternative hypothesis: true correlation is not equal to 0 ,95 percent confidence interval: 0.9483387
0.5937424 sample estimates: correlation 0.8480646 cor. test (X, y). For a given independent variable,
logistic regression models estimate the log chances of the outcome occurring vs. the log odds of the
outcome not occurring (predictor variable).

In Figure 8. These log odds ratios should be appropriately presented in the summary of results as they
are not probabilities but rather functions of the probabilities (p). Odds ratios, which are exponentiated
versions of log odds ratios, are frequently provided in summaries.

Ordinary vs Logistic Regression

25

Estimated Probability

o 200 400 600

x

Figure 8.The ordinary vs logistic regression

Scatter plot matrix of dependent and independent variables for the state's data, including linear and
smoothed fits, and marginal distributions (kernel density plots and rug plots) By default.Correlogram
showing the relationships between the various factors in the population rate frame and medical
service data. Principal components analysis has been used to rearrange the rows and columns.

Code
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Doctors

Density
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. 1

5 s 7
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- e B e = oo - ~ - - - - - - -
Code Citizens Area Density Doctors Centers Pharmacy Lab Lab-assistant

Phamacy  Centers

AN

Lab-assistant

Figure 9. Scatter plot matrix of dependent and independent variables for the state's data.
You can see that the growth rate may be bimodal and that each of the predictor variables is skewed to

some extent.
Table -2Displays a sample of the data training
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Code Health.staff  Health.Staff.Citizen Percentage  Class

1 AS6 37.2 0.000647 9.518 Fair

2 FO1 27.3 0.000669 9.841 Below Fair

3BA10 254 0.000496 7.296 Below Fair

4 GB5 16.9 0.000278 4.089 Below Fair

5 DK7Y 19.7 0.000378 5.560 Below Fair
6 FJ15 36.5 0.000548 8.061 Above Fair

Medical service rates rise with population and submitted services, and fall with higher density growth
levels and low-level medical labs. At the same time, strong governorates have lower service rates and
populations and higher incomes. as shown in Figure 10.

Correlogram of Medical.Health22 intercorrelations

Area

Figure 10.Relationships between the various factors in the population rate frame and medical service data.

The function scatterplot matrix in these packages provides univariate plots for each variable linear
regression line and loess smoothed curves for each pair automatic labeling of noteworthy
observations.The data can be displayed in a variety of ways using a corrgram (also known as a

correlation diagram), Here the major objective is determined by panel functions to determine how
relates to the other variables.
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Multiple programming languages and algorithms were employed to create scatter plots of the
evaluation and classification of services, and machine-learning techniques were utilized to compare
the outcomes to those of the categorization step.as shown in Figure 12.
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Figure 12.Scatter plot matrices of medical services data with other variables

Figure .13Here is a chart that illustrates how the classification algorithm is applied to medical and
Labs services.
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Figure 13.Classification of FJ15 based on tringting data by Regressionalgorithm

5.2 Atypical strategy

Numerous techniques are available in R's basic installation for assessing the statistical presumptions
used in a regression study. The most typical method is to use the plot() function on the object that the
Im returns (). This results in four graphs that can be used to assess the model fit. Applied this strategy
of basic linear regression .as in figure (14).To understand these graphs, A probability plot of the
standardized residuals against the values that would be anticipated assuming normalcy is shown in
the Normal Q-Q plot (top right). The points on this graph should lie on a straight 45-degree line if the
normalcy assumption has been satisfied. Because they don’t, you’ve clearly violated the normality
assumption, the services of the health center number (15,14,1) are out of the line and need an
increase in the type of services.

Residuals vs Fitted Normal Q-Q
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Figure 14.Diagnostic plots for the regression of services on density and center

5.3 The classicization of all samples

For training and testing, all samples were divided into two groups. At each step, dots reflect all the
parameters that were inserted into the classification code to test five or three classes. In Figure 16.
The distribution of all samples. which were split into two groups for training and testing overall 15
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administrative divisions, is shown in Figure 15A&B lastly. Administrative units are first given a
certain hue. The training sample color and the test sample color are then used to separate the samples.
Figure 15C shows the three classes while figure 15D shows the classification into five categories
within the limits of the classification, categorized as weak, strong, or medium. Figure (15C) shows
the three classes.

5 5

4 4

3 3

1 1

o ]

Figure 15.The Classification of the services of health centers a, b, c, d.
In the Geographic information system following what was stated above, we can represent the
distribution of the 217 health centers over the governorate's administrative units using geographic
mapping Figure 16(a), as well as the vertical ratios of each medical service that is offered in each
health center Figure 16(b). Figure 16 (a), (b). In this study, we suggested a system for categorizing
lab and medical services using GIS maps to data spatial.

The Health Centers in Thi-Qar The Health Centers in Thi-Qar
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Figure 16(a, b).The distribution of the centers and services of health centers.

According to the maps' findings, creating categorization maps by combining population density
measurements with a medical services ratio is an efficient method. Much research has employed
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strategies to handle services, however, these methods may not be ideal. With the aid of GIS and
machine learning, this study provides the results are astounding and exactly the same, giving our
study a confidence rating of 95%—a proportion that is exactly the same as the categorization of a test
sample using training samples in the Python and R languages with GIS maps.Finally, the
classification outcomes that were previously mentioned through classification algorithms can be
summarized in a drawing that enables the reader to understand what was previously mentioned. as
shown in Figure 17.

The Health Centers in Thi-Qar
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Figure 17.Represents the classification of the services of health centers

6. Conclusions

The categorization values were determined based on the population and the health centers' services.
The results demonstrated that the major health centers were evenly distributed throughout the study
region. There were a variety of concentrations because the classification of medical services affects
how big the center's services are. Using the interpolation technique, the spatial analysis found a 2-9%
ratio in health centers (5-26) as a robust medical service and 25-39% in centers (55-85) as weak and
very weak. The classification of machine learning and some applied algorithms reveals that there are
three abnormal units, either positive or negative districts, according to the data and statistics
examined in this research; consequently, the ratios are close in terms of the classification of medical
services provided to the population in primary health centers. The most important recommendations
of the research are the need for health and medical centers to be improved in the area.

After, what concerns us first is the value p = 0.8808, which is greater than 0.05. Therefore, we
conclude that there is no significant relationship between X and Y. R gives us a %95 confidence
interval for the correlation coefficient, which is [0.258, 0.298] that is, with %95 confidence, the R of
the population will be between - %25.8 and %29.8, where the R of the sample was 0.022, which is
very small, which is the reason why it is not significant according to Pearson's product-moment
correlation analysis. On the other hand, A way to plot many labeled values on a straightforward
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horizontal scale is to use dot plots. Using the syntax dot chart (x, labels=), where x is a numeric
vector and the labels specify a vector that labels each point, you may generate them using the dot
chart function as shown in Figures (7) & (8).

The scatterplot matrix (medical services) function provides scatter plots of the variables against each
other in the off-diagonals and superimposes smoothed (loess) and linear fit lines on these plots. The
principal diagonal contains the density and ratio plots for each variable as shown in Figure 9.

The function scatterplot matrix in these packages provides univariate plots for each variable linear
regression line and loess smoothed curves for each pair, automatically labeling noteworthy
observations. Visual summaries are frequently more informative than direct representations of the
raw data for bigger data sets. as shown in Figure 11.

In figure 14.The closest affinity ratio or features were used to pick a test sample, training samples,
and service comparison. It was then categorized using these criteria and used by many algorithms.
The end result was the same as the Training samples.

This assumption appears. Finally, the Residual versus Leverage graph (bottom right) provides
information on specific observations you may wish to pay attention to. Outliers, high-leverage points,
and other anomalies are identified in the graph. An outlier is an observation that does not fit the fitted
regression model well (that is, it has a large positive or negative residual). This includes health
centers in (1,15,13). A high-leverage observation has an unusual combination of predictor values. In
other words, it is an outlier in the predictor space. The value of the dependent variable is not used to
calculate the leverage of an observation.

Linearity —There should be no systematic relationship between the residuals and the predicted (that
is, fitted) values if the dependent variable is linearly related to the independent variables. In other
words, the model should capture all systematic variance in the data while leaving only random noise.
The Residuals versus Fitted graph (upper left) clearly shows no evidence of a curved relationship,
implying that you should avoid including a quadratic term in the regression. There are issues with
service distribution. If the constant variance assumption is met, the points in the Scale-Location
graph (bottom left) should be a random band around a horizontal line. As show Figure (15).

In this study, we suggested a system for categorizing lab and medical services using GIS maps, such
as in Figure 16 (a) and (b).According to the maps' findings, creating categorization maps by
combining population density measurements with a medical services ratio is an efficient method.
Much research has employed strategies to handle services. However, these methods may not be ideal.
With the aid of GIS and machine learning, this study provides astounding and exactly the same
results, giving our study a confidence rating of 95%. This proportion is exactly the same as
categorizing a test sample using training samples in the Python and R languages with GIS maps. as
shown in Figure (17).
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Abstract

Wind energy is energy extracted from the kinetic energy of the wind by using wind turbines to
produce electric energy. Wind energy is one of the most important types of renewable energy that has
been widely used as an alternative to fossil fuels. It is abundant and renewable energy, but its
availability varies from one location to another. The study aims to identify the best sites for wind
energy in lIraq in order to produce the needed future energy from renewable sources. Multi-criteria
analysis was used to determine the most suitable sites for harvesting wind energy using Geographic
Information System (GIS). The most important data collected was climatic data and which includes a
RASTER file of annual wind speed, temperatures, precipitation. soil moisture and NDVI
(Normalized Difference Vegetation Index), covering the study area over the past forty years.; In
addition, the shape file was used for each (distance from power lines, roads, Cities, slopes, and land
use), where an appropriate model based on geographic information systems was produced when a set
of raster data sets were classified and overlayed by the weighted overlay tool in Spatial Analysis
Tools in ArcGIS 10.7.1. The results indicated that the best suitable sites for harvesting wind energy
are located in the southeastern regions of Irag. It is characterized by wind activity with a speed of
more than 6.2 m / s. On the other hand, these areas are close to power transmission lines, roads, and
slopes are moderate. Therefore, these areas were considered suitable for wind farms. Moreover, areas
with a high suitability index cover 1% of the total area, which is an important indicator of wind
energy harvesting potential in Irag. The area with a moderate suitability index covers 71%, and the
low suitability index was 15%, while 13% of unsuitable have been identified.

Key words: Wind Energy (WE), Multi-criteria, GIS, Iraqg.
1. Introduction

Renewable energy or alternative energy is in contrast to other traditional energy sources because it is
permanent, inexhaustible and non-polluting Atmosphere, and environment compared to other energy
sources, as wind energy is one of the fastest growing renewable energy sources in recent decades.
Along with faster growth wind energy has become a large part of the energy consumed globally[1].
The aim of the study is to find the best wind power production sites for utility-scale wind power
plants using geographic information systems, spatial analysis tools, and multi-criteria decision-
making techniques. GIS tools provide the full functionality and capabilities to articulate, analyze and
visualize valuable results for decision-makers. Many researchers interested in the field of clean
energy have presented several studies to find the optimal siting of wind farms by using a number of
different criteria in the economic, technical and environmental fields, including average wind speed,
to obtain the cost of building wind turbines [2]. Other researchers use GIS to identify areas with high
wind speeds to build wind turbines to reduce pollution and global warming [3]. In a different study
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on renewable energy and finding the best way to maintain an emissions-free environment,
researchers developed a hybrid technique that uses GIS models to integrate solar and wind energy.
They found this approach to be one of the best and most rigorous for multi-criteria decision making
[4].The suitability of sites for building wind turbines to release annual energy at rates that can be
used in everyday life depends on the wind speed in the area. Other criteria depend on planning at the
time of formulation and decision making, including the distance of areas, roads or transport lines [5].
A study in Diyala province has shown that by establishing and improving wind farm projects,
economic conditions can be improved and the increase in energy consumption dependent on fossil
fuels can be Reduced [6]Many works in different countries have used multiple GIS standards to
determine the most appropriate location for wind power plants using multi-criteria decision analysis -
Analytical Hierarchy Process (AHP), where the results of the studies showed that GIS has an
important role in the decision support system in building a station Electricity generation[7,8] .Due to
the increasing demand for renewable energy, energy experts in many countries have conducted field
studies by analyzing the impact generated by the environment, considering that wind speed is a
sustainable and stable source of wind energy and the impact of these changes in determining the most
suitable locations. [9,10]. Scientific studies in several researches from different countries that include
the process of integrating AHP and GIS as a decision-making tool for the optimal allocation of the
wind farm. Where the study focused on knowing the main factors affecting the development of wind
energy and presenting the suitability of the land based on an analytical model (GIS) to determine the
optimal allocation of the wind farm[11.12]

The purpose of this study is to select suitable wind farm sites based on several climatic, economic
and environmental criteria in Iraq by analyzing 40-year GIS data.

2. Material and Methods
2.1. Source of data

A set of data was collected to influence the criteria for selecting wind power farms from various
sources. The most important collected data, were climatic data. It Includes a RASTER file of annual
wind speed, temperatures, precipitation- soil moisture and NDVI, covering the study area for the past
40 years. The Digital elevation model (DEM) is one of the most required data to carry out the study-
using DEM, Typical morphological parameters of height and slope can be generated). In addition,
GIS layers of economic parameters and GIS layers were obtained for the economic parameters and
protected area restrictions, which were merged with the approved geographic database after the
implementation of the structure- LULC (Land Use/Land Cover) data as the server was used to
download and extract the Irag map.

The last step of these processes was the collection of the above reclassified raster data. The Weighted
Overlay tool works by grouping all raster layers based on their weights. Table 1, determines the
suitable area for wind harvesting, which is calculated on the basis of merging the exclusion zone and
the classified area into one map based on the calculated values to determine the suitable areas for
wind farms.

Table 1: Criteria used in wind speed suitability of weight overly

No Criteria Weight% factors Suitability
Unsuitable
T 225r)n 2/5 Low Suitable
1 Annual Wind Speed (50 m) 0.28 e Moderate Suitable
high® 5262 High Suitable
>6.2
2 1-3% High Suitable
Slope.deqree 0.18 3-7 Moderate Suitable
pe.deg 7-10 Low Suitable
10-82 Unsuitable
3 .
Water Bodies Restructure
Land cover/use 0.24 Other Suitable
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4 Unsuitable
01 0-22_I;m Low Suitable
Distance from Cities ' Moderate Suitable
520 High Suitable
>20 9
5 0.1 Low Suitable
002 km High Suitable
Distance from Roads 5'_20 Moderate Suitable
>20 Unsuitable
6 Low Suitable
o1 002 km High Suitable
Distance from power line ' 5‘_20 Moderate Suitable
>20 Unsuitable

2.2.  Statistical analysis

GIS is defined as a system of computer programs, hardware and data, through which data and
information can be entered, processed, analyzed and presented linked to a location on the Earth's
surface. It can be dealt with by inputting, processing, analyzing, and presenting the bound
information to a location on the Earth's surface [13,14], Geographic information systems (GIS) were
used to perform suitability analysis and select optimal sites for wind farms and exclude unsuitable
sites such as water bodies, trees and forests through weight overlay analysis tool [15]. The weighted
suitability model was developed using geographic information systems for appropriate site
suggestion techniques, based on a number of objective layers and based on the principle of multi-
criteria evaluation, where this model is used to apply a common measurement of values on various
and dissimilar inputs in order to create an integrated analysis, the analysis factors may not be equal.
Each point cell is reclassified into appropriate units and multiplied by weight to assign the
importance of a proportion to each individual, and finally they are combined together in the final
weight to obtain an appropriate value [16] for each location on the map, as in the equation :

n

Sl = Z WX, ;

j=1

where,
w;is the weight assigned to the criterion i
x; jis the score of cell i under criterion |
nis the number of criterion
SI;is the suitability index for cell

In this study, all thematic layers were merged in order to prepare a map showing the most suitable
areas [15] as in Figure 1 :

- Economical - Environmental Determinats - m“da::a“"’ble

Annual wind| | | Elevation . land cover
speed 5m/s DEM T
emperature
Reclassi Slone Excluded Precipitation
eclassify | L AnayllJisis Areas Vegetation
| Euclidean index
Reclassified ] distance = Reclassify soil moisture
wind speed Reclassify|
~ Redlassify _| Reclassified
|| Reclassifie land cover
d Sl
i Reclassifie
d power
line

Roads

Cities
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Fig 1 :Overview of wind power site suitability

3. Results and Discussion

Figure 2, shows the average wind speed at a height of 50 m above the ground, adjusted based on the
surface roughness and the measured data. As the wind speed that is less than 4.2 m/s is no longer
feasible from an economic point of view, the areas where the wind speed is lesser than 3 m/s were
excluded (figure 2a). Figure 2b shows the average wind speed reclassified in accordance with the
requirements of wind energy projects and the nature of the study area (figure 2b). Therefore, the
point layer of the mean wind speed was reclassified into four main categories, as shown in Table 2,
which starts from a region of high suitability where the wind speed is greater than 6.2 m/s to medium
(5.2-6.2 m/s) and then low suitability (4.2-5.2 m/s) to the exclusion zone, where the wind speed is
less than 4.2 m/s.

Table2: Reclassified wind speed in Iraq

Old Values Average wind speed in m/s New values
<4.2 1
4.2-5.2 2
5.2-6.2 3
>6.2 4
a) b)
*

Annual Wind Speed 50m
Em32-38
38 -41
41-44
C44-47
[14.7-51
[ 5.1-54
[154-57
Es5.7-59
BNs9-6.2 0 120 240 480 Kilometers
BNG.2-68

Suitable Area of Wind Speed 50m
N <4.2 Unsuitable

" 15.2-4.2 Low suitable

17 6.2-5.2 Moderate suitable
B > 6.2 High suitable

0 120 240 480 Kilometers
——
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Fig 2: The average wind speed at 50 m over Iraq

a)Annual wind speed b) Reclassified wind speed
The second analyze criterion is the terrain slope which is plotted on Figure 3. The slope layer was
obtained from the Digital Elevation Model after using slope management until this map was
obtained. Our aim purpose is to look at the areas whose slope value is in the range (0-10) degrees, as
shown in Figure 3a, where the areas with slopes less than 10 degrees are considered suitable for wind
power plants while the value of the slope greater than 5 degrees will produce more turbulent wind
patterns, causing disturbances in the stability of the turbine. From an economic point of view,
building on high slopes leads to an increase in project costs, so the terrain must be flat because it is
exposed to more winds of constant speed. The slope was classified into four categories: high degrees
suitable (1-3 degrees), medium, low degrees (3 -10 degrees) and unsuitable degrees (> 10 degrees).

Table3: Reclassified Slope in Iraq

Old Values Slope New values
1-3 4
3-7 3
7-10 2
10-82 1
a) b)

Digital Elevation Model m
Slope %

. 0-1

. 1-3 B > 10 Unsuitable

.G ["1(7-10) Low Suitable

. 7-10 I (3-7) Moderate Suitable
i [ < 3 High Suitable

N 10-82

0 120 240 480 Kilometers 9 =2 29 S0 kllometery
L n Il n il v ’ '

Fig3: Suitability of Slope of Iraq
a) Elevation after used slope tool , b) Reclassified of Slope

Figure 4 shows the distance between the transmission lines where the pattern was changed from a
vector to a raster, using spatial analysis, which reclassifies the tool for these layers using the
Euclidean distance tool to convert from a vector to a raster, as in Figure 4a. In order to evaluate the
available areas that are considered an important economic factor at the time of increasing the cost or
decreasing the cost of production, therefore, the proximity to power stations must be taken into
consideration when choosing suitable sites for building renewable energy stations to reduce
production costs. Then, the distance between the transmission lines was reclassified as shown in
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Figure 4b, where the distance is necessary to transfer the energy generated from wind energy and at
the same time reduce construction and maintenance costs. Therefore, the most appropriate locations
are close to the power lines and away from wind energy. Areas as appropriate for power stations as
shown in Table 4 between the proposed distance of power lines, where the standards are set, and the
distance of 0.5-20 km, respectively, and finally, areas of less than 0.5 km from low-power lines are
considered appropriate.

Table4: Reclassified distance power line in Iraq

Old values distance power line( km) New values
0-0.5 2
0.5-5 4
5-20 3
20-21.9375 1
a) b)
N N

Euclidean Distance
of Power line km

0-04
104-0.8
Bmo08-12 Suitable Index of Power line (km)
E12-16 I Unsuitable >20
Mm16-20 Low suitable (0-0.5)
Em20-24 [0 Moderate Suitablee (5-20)
N24-28 B High Suitable (0.5-5)
Hm28-3.2
Em32-36 0 120 240 480 Kilometers L 200 Kilometers
-6 -4.01 | ‘ I

Fig 4 :Suitability of distances from Power lines
a)Euclidean distance of power line, b) Reclassified power lines
For cities, we also use the Euclidean distance tool as in (5a ). The insulating layer has been
reclassified into four classes as in Table (5 ) with a suitable high score greater than 5 km and not
suitable when the distance is less than 2 km and marginally Fit, moderate suitable to values between
(5-20), and can be seen in Figure (5b).

Table5: Reclassified Cities in Iraq

Old values distance of Cities (km) New values
0-2 1
2-5 2
5-20 3
>20 4
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Euclidean Distance
of Cities km

70-04 e ¥

o04-08

ENos8-1.3 Suitable Index of Cities (km)

13-1.7 I Unsuitable < 2

17 -21 [ |Low Suitable (2-5)

El2.1-25 I Moderate Suitable (5-20)

.2.5-2.9 > 20

EN29-34

E34-38 0 120 240 480 Kilometers 0 120 240 480 Kilometers
38 -42 — ———+ ! ' —t—t—t—t—t—

Fig 5 : Suitability of distances from cities of Iraq
a)Euclidean distance of Cities, b) Reclassified Cities

Since Euclidean distances were previously adopted by power lines, the distances between Iraqi roads
and proposed areas were reclassified according to Table (6) and Figures (6a-6b).

Table6: Reclassified distance roads in Iraq

Old values distance of roads (km) New values
0-0.5 2
0.5-5 4
5-20 3
20-120.346 1
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Euclidean Distance of
Roads km

0-03

03-0.7
No.7-1.0
EN1.0-13
E13-1.7
1.7-2.0
HN2.0-23
H23-2.7
2.7 -3.0
N 3.0-33

120

240
b

Suitable Index of Roads (km)
I Unsuitable >20
[ ILow Suitable (0-0.5)
I Moderate Suitable (5-20)
I High Suitable (0.5-5)

480 Kilometers 0 120 240
i —t——t

Fig 6: Suitability of distances from road of Iraq
a)Euclidean distance of Roads, b) Reclassified of Road

(@)

(b)

The classification of the raster layer of the land cover is shown on figure 7. To choose the optimal
locations for wind farms, the agricultural areas were excluded in his analysis. It is considered that dry
areas and soils are the best areas for wind activities, in which the wind speed is high and important
for wind turbines within the permissible rate. As for the unsuitable sites, they are represented in the
mountains, as they are considered unsuitable sites for the establishment of wind energy projects. Not
only that, but water bodies, wetlands, and forests within the classification of areas are considered
unsuitable and this is what has been done in excluding and removing water bodies and trees when

using the weight overlay tool, because they are considered unsuitable areas.

Land cover/use

Il 1 (Water)
[0 1-2 ( Trees)
[[712-3 ( Grass)
[ 3-4 (Flood Vegetion)
[ 14-5 (Grops)

[15-6 (Scrub/Shurb
I 6-7 (Built Area)

[l 7-8 (Bare Ground)

0 120 240 480 Kilometers
—t—t—t—t—t—+—+



Fig 7 : Classification of the Land cover
To obtain the final site fit map, all datasets were combined and The final results are calculated based
on the raster format so that the result can be specified per pixel. The final result (Figure 8) show that
the southeastern region of Iraq was considered more suitable for wind harvesting (figure 8a), mainly
due to its high wind speed, moderate slope, proximity to main roads and grid lines, and its distance
from cities. After excluding the areas of water bodies and forests, four regions were obtained, ranging
from the most suitable to the unsuitable regions for wind harvesting. Figure 8b (Table 7) shows the
percentage and area of each region and we have 1% for suitable high regions, 71% for the moderate

Suitable, 15% for the low Suitable and 13% for the unsuitable regions.

Table7: Percentage of wind harvested areas

Area classification Percentage %
Unsuitable 13%
Low Suitable 15%
Moderate Suitable 71%
High Suitable 1%
a) b)

Area Suitable Of Wind Energy
71%

13% 15%

Suitable Area of wind energy
Bl Unsuitable

! Low Suitable

I Moderate Suitable

Bl High Suitable

0 120 240 480 Kilometers
— | |
{

Fig 8 : Suitable for wind harvesting
a) Suitable Area of wind energy, b)Percentage of fit areas

4, Conclusion

In this study we have identified suitable sites for wind farms based on several climatic, economic and
environmental criteria in Iraq by analyzing the data for 40 years data geographic information systems
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by using six criteria through a weight overlay tool, knowing that water bodies and trees are excluded.
We can conclude that the southeastern regions are the most suitable locations for wind energy
projects because they have several advantages that make the wind turbine work with high efficiency.
In the southern regions wind speed is greater than 6.2 m/s which is required to operate the wind
turbine. Moreover, these regions are characterized by low terrain slope and population density and
are close to electricity transmission lines and roads which reduce transportation costs and have better
access for construction and maintenance of wind farms.

This analyze is a preliminary work and will be consolidated in the future.
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Par Dr. Faouzi GHOZZI, Dr. Julia CHYLA, Dr. Jamel HAJJI, Pr. Tomasz WALISZEWSKI et Dr.
Chokri TOUIHRI

S.1.G. mobile pour la prospection archéologique du site de Musti / El Kribet ses environs

au Nord-ouest de la Tunisie
Par Dr. Faouzi GHOZZI, Dr. Julia CHYLA, Dr. Jamel HAJJI, Pr. Tomasz WALISZEWSKI et Dr.
Chokri TOUIHRI

Introduction :

Depuis 2019, une équipe de chercheurs tunisiens et polonais ont menées plusieurs campagnes
de fouilles archéologiques sur le site de Musti / El Krib, gouvernorat de Siliana au nord-ouest de la
Tunisie et la prospection de son arriére-pays et ce dansle cadre d’une coopération de recherches
scientifiques entre 1’Institut National du Patrimoine de la Tunisie et I’Université de Varsovie de la
Pologne sous la direction bipartite du Dr. Jamel HAJJI (I.N.P.) et du Pr. Tomasz WALISZEWSKI
(Université de Varsovie).

La prospection du site et ses environs s’étendant de trois a plus de dix kilométres a la ronde,
selon la morphologie du relief, a été réaliséepar Dr. Faouzi GHOZZI, c6té tunisien et Dr. Julia M.
CHYLA c6té polonais avec 1’aide de plusieurs étudiants participants a tour de role.

Pour la collecte de données, une application mobile sur « ArcGis Online » software a été
conguel, une sorte de base de données qui nous a permis de cartographier nos mouvements,
enregistrer instantanément les différents types d’informations relatives a chaque site, zone ou entité
visités pour obtenir une statistiques adéquate, interprétation et analyse spatiale fiables de données.

1- Conception et construction de la base de données :

Deux versions de I’application qu’on utilise pour la collecte de nos donnéesont été €laborées,
I’une pour pc ’autre pour smartphone, contiennent bien évidement les mémes rubriques et nous
lui avons accordé le nom « Mustissurvey ». Les rubriques de la dite application ont été inspirées
de « Thuggasurvey» de Mariette De Vos et son équipe? pour rester fidéles & la méme logique de
collecte de données sur un terrain tres similaire et limitrophe du c6té nord.

! ’ensemble des rubriques de la base de doonées ont été concues et discutées par notre collégue Chokri TOUIHRI
(chargé de recherches archéologiques et historiques a I'Institut National du Patrimoine, Tunis) et Dr. Julia CHYLA,

Université de Varsovie.

2Ce que nous voulons dire par « Thuggasurvey» est le travail grandiose de Mariette De vos et son équipe intitulé « Rus
Africum » et publié en quatre volumes et qui a été effectué sur un terrain limitrophe (Dougga et ses environs) du c6té
nord d’El Krib/Musti. C’est pour cette raison que nous sommes allés dans la méme logique en ce qui concerne la collecte

de données.
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Une page d’accueil et septétapes ou parties, présentées sous formes de questions auxquelles
on devait fournir des réponsesen utilisant I’application sur le terrain pour I’enregistrement de
données relatives a un site, zone ou entité archéologique, voire une liste d’attributs pour identifier
et décrire:

- la premiére partie est destinée a 1’identification du site,zone ou entité visités, en leur
accordant des numéros d’identification, leurs toponymes actuels et anciens s’ils existent,
la nature du site et sa localisation ou coordonnées geographiques qui sont
automatiquement enregistrees

- La seconde étape est consacrée a 1’environnement du site : vérifier I’existence ou pas de
points d’eaux, sources ou autres, les formes du relief environnant...

- Latroisiéme rubrique est consacrée a la morphologie du site archéologique

- Une quatriéme partie est réservée a 1’état de conservation du site et les possibles menaces.

- La cinquiéme partie pour I’introduction manuelle des coordonnées XYZ, souvent zappée
pour raison d’enregistrement automatique de chaque position.

- Une sixieme rubrique est dediée au matériel archéologique observé et/ou collecté
(poteries, monnaies...)

- Laderniére partie est réservée a la prise de quelques photos géo référenciées.

(B Arcias Surveyi 23 - a

x
Mustis_fieldSurvey v1.2.1 &=

Version : 1.2
aprit

[EEEE ication : 18/11/2021 22:17

Mustis's field survey created by JM. Chyla with assaciation of prof. T. Waliszewsk
(B Avos Survey123 - a

Mustis Survey

*

First infomation
Date *
= mercredi 26 avril 2023 [ 13:02

€3]

Site number *

What are you documenting? *
Zone is only part of the site

o Collecter Site
Zone
@ Boite de réception Feature
Location line
Boite d'envoi Please refreash until measurments will be +/- 5 m
Location point

() 325515885E 4064218N = 323 m, 0 m ®

Fig. 4 : Page d’accueil et premiére page d’identification et de localisation sur la version pc de
I’application
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10:24 W g Tk Q" 440 1020 M P OmOP 4 4n n OO W M dn

X Mustis Survey &% = X Mustis Survey & Mustis Survey % =
First infomation Environment settings * Archaeological settings *
Date * Is there any water source? * Was the site known before?
51 mercredi 26 avril 2023 ® Yes Yes
© 10:24 No No
Site number * What kind of landform are you observing? * What is the name of the site?
E R e ~:f:~|'"’9' Bohossnr ﬂ
\ L I, P
What are you documenting? * bl “ " PR U5 llow What is the site/zone/object class? *
Zone is only part of the site ' \ ' w SreED
Site
plain subsurface
Zone
ridge/ spur stratified
Feature
shoulder underwater
Location line terrace disturb
Please refreash until measurments will be +/-5 m .
slope undetermined
rd peak other
foot slope
acation noint Comment on the class
1sur?7 > < 2sur? > < 3sur? >
1024 M P ODOWw 440 1025 M Gih O P 4 40 1025 m (GO & BVON |
X Mustis Survey & = X Mustis Survey &% = X Mustis Survey & =
Cultural heritage settings General information Photos and others
What is status of the site? * Was any of the surface material collected? * Photo 1
. Ye When taking general photo please use scale and north arrow
no longer exists es
archival No
new E

Your field supervisor *

destroyed
Photo 2

Please try to take one photo per object

partly destroyed

*

Galssed Your name and surname

well preserved -: ﬁ

other . . q

One more time, what are you registering?
How well preseved is site? * Photo 3
S Here you can make a sketch on the photo or add one more
) Are you certain of your interpretation? * RRcko
1 low 2 3 4 5 high
Yes

Is site threaten to be destroyed? * No 2/

Yes

No
< 4sur? > < bsur7? > < 7sur7 v

Fig. 5 : Six pages de la version mobile
L’essentiel de la collecte de donneées se fait sur le terrain grace a la version mobile de
I’application « Mustissurvey ». La version PC sert souvent a la révision, rectification et la finalisation
de I’édition de données.
2- Analyse de données :

a. Statistiques instantanées :

La base de données contient a I’heure actuelle 150 enregistrements ou « fiches » collectés
entre septembre 2019 (5 enregistrements), octobre-novembre 2021 (65 enregistrements) et ao(t-
septembre-octobre 2022 (82 enregistrements).
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Sep 27
2019

Total records Total participants First submitted On Last submitted On @

Surveys count: 150 (total: 150} [ 92719 -4/26/23
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Fig. 6 : Nombre d’enregistrements des missions de prospection archéologique a El Krib/ Musti et ses
environs depuis 2019

Comme nous I’avons avancé, notre application ou base de données contient des questions
auxquelles on devrait fournir des réponses a chaque fois on a a introduire un enregistrement d’un site,
une zone ou une entité archéologique. Les réponses introduites, sont instantanément transformées, et
seulement par quelques clics, en formes graphiques et analytiques afin d’avoir des statistiques et
informations sur notre base de données. Voici ci-dessous quelques exemples :
- Est-ce que le site était connu avant ?

® Was the site known before? Column Bar Pie Map

e No
® Yes
Hide table Empty categories 1 sort
Answers Count Percentage
Mo 82 54.67%
Yes a7 44.67%

Fig.7 : graphique des réponses a la question « Est-ce que le site était connu avant ? »
Nous pouvons noter sur ce graphique la taille de chacune des deux réponses «oui » et
« non », et dans un tableau associé, le nombre et le pourcentage par rapport au nombre total.
- Quel est le type de site ?
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tem 46 30.67%
® What is the type of the site? Column  Bar
— agriculural 28 18.67%
50 roadd 4 2.67%
a0 production 12 8%
30 defensive H 339%
20 . 13 8.67%
10 . 15 10%
o B =sm "~ BN BN — e 2 195%
~ > & © @ . > - - 5
& @8 g D
& © < < < o o & & g 0 0%
& R = 5 & o @ o
IS . o & & e S
& <
¢ & & unknown 30 20%
5 o
& A
o <

Fig.8 : graphique des réponses a la question « Quel type de site ? »
En répondant a la question « Quel est le type du site », ¢’est pareil, un histogramme et un
tableau associé s’affichent instantanément pour présenter la valeur de chaque type de site (défensif,
installation agricole, voirie ...), le nombre et le pourcentage.
- Est-ce que le site est menacé?

#® s site threaten to be destroyed? « Column Bar Pie Map

® Yes
oMo
Hide table Empty categories 1 Sort
Answers Count Percentage
fes 113 79.33%
Mo a7 24.67%

Fig.9 : graphique des réponses a la question « Est-ce que le site menacé ? »
C’est aussi a constater sur ce graphique la taille de chacune des deux réponses « oui » et
« non », et dans un tableau associé, le nombre et le pourcentage par rapport au nombre total.
- Pourquoi ? ou par quoi ?

* Why? Word cloud  {F

Looters
apeared Falling herel

erosion nrocesses

images TEAIMENL Wil g0 kipnltyral

nearhy .
eton
nits )
sefilement  Gontinous roh extraction
e moder trenches volanse
Blace 1yiprs dump piver middle
Lootiny. Agricultre

Fig.10 : graphique des réponses a la question « pourquoi ou par quoi le site est-il menacé ? »
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Il semble sur ce graphique que I’agriculture représente 1’agent qui menace le plus 1’existence
des sites archéologiques enregistrés sur notre base de données, vient ensuite les fouilles clandestines
et puis plein d’autres causes ci-dessus affichés selon leur importance.
L’interprétation de ces graphiques instantanément produits par les algorithmes de notre base
de données et/ou application ne peut étre faite a ce stade de I’avancement du travail, ¢’est-a-dire
phase de collecte de données qui se poursuivra encore pour une ou deux autres saisons de prospection
sur le terrain.
Elle sera donc réalisée prochainement et aprés avoir fini la collecte de nos données aussi bien
que I’analyse spatiale de nos données collectées

b. S.L.G. et analyse spatiale :

Comme nous sommes encore en phase de collecte de données, notre base ne permet que
quelques simples requétes. Nous citons les deux exemples suivants :
- Dans la carte ci-dessous figure une réponse a la question : « Est-ce que les sites sont récemment

découverts » ?

2[+

()|

o] Bourouls

Fig.11 : Sites archéologiques récemment découverts
- Dans la carte ci-dessous figure une réponse a la question : « Est-ce que les sites sont menacés » ?
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Cependant, ¢a sera une étape avancée a realiser au cours des prochaines missions de ce projet
de coopérationscientifique tuniso-polonnaise, en soumettant les installations archéologiques dans leur
environnement naturel et humainen ajoutant a cette « couche »/ « layer »,selon le langage du S.1.G.,
d’autres couches environnementales dont on peut ici citer :

- Une imagerie satellite haute définition et multi bande afin de pouvoir en extraire une carte précise

de I’occupation du sol.

- Les données du relief en élaborant un modéle numérique du terrain a haute résolution.

- Couche des installations hydrographiques, sources et cours d’eau pour pouvoir comprendre le
choix des romains au moment ot ils ont construit 1’aqueduc dont certains vestiges sont encore
visibles prés de Sidi Araba, le maraboutsitué a quelques centaines de métres a I’est du site
archéologique de Musti.

- Une équipe de géomorphologue travaille également sur la restitution du paléo environnement de
Musti et son arriere-pays...

Conclusion :

Le travail sur ce projet multidisciplinaire se poursuit encore au cours des prochaines années.La collecte de

données sera suivie par I’assemblage des contributions de chaque équipe (épigraphistes, céramologues, numismates,
I’équipe de prospection géophysique et géo radar ..., pour réaliser enfin, une publication colossale sous la supervision de
Dr. Jamel HAJJI (I.N.P.) et du Pr. Tomasz WALISZEWSKI (Université de Varsovie).

Bibliographie :

- BABELON E., CAGNAT R. et REINACH S., Atlas Archéologique de la Tunisie, série au 1/50000%™, Paris E.
Leroux, 1893.

- Abid Hosni, «Publica Mustitanorum : Essai de délimitation », dans, Frontieres, territoires et mobilités au
Maghreb (Antiquité et Moyen Age), Actes du Vé™ colloque international du laboratoire LR13ES11, Sousse
3-5 Mai 2018, pp 295-330, Textes réunis et édités par Abdellatif MRABET, publié par le centre de presse
universitaire en 2021

- De Vos Mariette, Rus Africum, quatre tomes, publiés entre 2013 et 2019
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Utilizing geospatial techniques in municipal services in Libya
Asabaa municipality is a model

Dr. Ibrahim Muhammad al-Saghir - Assistant Professor - Department of Geography - College of
Education, Zintan University Lecturer
MR.Hamid Sassi Daghim- Department of Geography - College of Arts - Gharyan University
Abstract:
The interest in Libya in GIS technologies has become clear in various service and administrative
fields, including the municipal side, which seeks to make these technologies the basis of its
administrative formation in order to reduce decentralization and the obstacles facing municipal work.
At first, the use of these modern technologies was facilitated by Law (159 of 2012), which Refers to
the possibility of benefiting from modern technologies in a way that enhances municipal work, then
these municipalities were supported by the Ministry of Local Government entrusted with organizing
municipal work in Libya by decision (1500/2021), and among the aspects of interest in these
technologies and their integration in the municipal and service context, this study seeks to shed light
on one These experiments are conducted in the municipality of Al-Asabaa, which is located in the
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central part of the Western Mountain Range, northwest of Libya, and is 100 km away from the city of
Tripoli in the southwest. The study aims to identify the role of geographic information systems
techniques in addressing various service problems in the municipality. (Central Unit GIS) geographic
information systems in the municipality, supporting them with various equipment, training their
technical staff, and drawing an integrated plan for them from preparing databases for their various
service sectors to implementing integrated programs to solve basic service problems such as the
water sector, roads and other services. The study concluded that the establishment of a systems unit
Geographical information that contributed to tracking many service problems that the municipality
was previously unable to solve.

Keywords (Al-Asabaa Municipality - Geographic Information Systems Techniques - Information
Systems Unit(
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Summary :

The importance of the study and its problem lies in the direct impact of urban sprawl on land
uses in general and vegetation cover in particular as a result of the undirected and random
growth of buildings at the expense of the green belts and areas around the city of Benghazi in

Libya.
This study used the Land Change Model (LCM) in order to analyze the change that occurred
in the land use process, especially the areas designated as green belts surrounding the city in
the second and third generation plans, while the CA-Markov model was used to predict the
future process of land use change in the study area. Which represents the methodology
followed by this study in order to analyze the impact of urban sprawl on areas of natural and
agricultural vegetation, in addition to forecasting processes and expectations of future urban

sprawl.
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This applied study relied on the expectations of the future urban sprawl for the year 2030
based on the information of urban sprawl for the previous and current years in order to
achieve an accurate future vision for decision makers and planners in Libya to confront this
phenomenon in order to try to set rules and plans to define the random processes of irregular
horizontal expansion.

Also in this study, the cellular automation model combined with the Markov model and the
land use map for the years 1990 and 2020 were used to predict the land use map for the year
3030, which shows the future urban sprawl and its impact on the rest of the uses in the city.
This study will produce a map of future land uses through some steps of scientific research and
operational stages within the Markov model at the beginning in order to produce a probability
matrix and maps within the cellular automation model in order to produce a map of future
land uses for the year 3030 AD
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FOUNDED ON 4 MARC

Objectives :

- To support the geomatics
technological reliance system in
the development path.

- The growing influence of
Geomatics/role in the sciences,
society and environment
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