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The Moderaiting role of strategic flexibility in
the relationship between strategic vigilance and
sustainable competitive advantage

(A case study on the banking sector in Khartoum State)

Prof.Ali Abd Allah Alhakem
A.Mohammed Esam Awad

Abstract:

The study aimed to find out the impact of strategic vigilance on the sustainable
competitive advantage and the modified role of strategic flexibility. Does
strategic flexibility modify the relationship between strategic vigilance
and sustainable competitive advantage? A questionnaire was designed to
collect data, primary data from a non-probability (soft) sample, where (250)
questionnaires were distributed, (218) questionnaires were retrieved, of which
(15) were not valid for analysis. , so that the number of valid questionnaires
for analysis became (203) questionnaires, with a response rate of 87.2%,
and the study reached a set of results, the most important of which are: the
existence of an impact of strategic vigilance on the sustainable competitive
advantage, and it was not found that there is a modified effect of strategic
flexibility between strategic vigilance and sustainable competitive advantage,
and based on these results The study recommended the need to emphasize
the importance of strategic vigilance, the need to pay attention to strategic
flexibility and work to create a stable and attractive environment, and the need
for all banking sector institutions to cooperate in developing a clear strategy
that contributes to enhancing strategic vigilance, sustainable competitive
advantage, sustainable competitive advantage and strategic flexibility in
banking sector institutions.

Keywords: Strategic vigilance, Sustainable competitive advantage, Market
flexibility, Productive flexibility, Competitive flexibility.
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Abstract:

This study dealt with the effect of current and voltage values on the quality of
the diagnostic X-ray image of the foot. This study was conducted in the state
of North Kordofan - Al-Obeid City - Laboratories of the Medical Weapon
Hospital - Department of Diagnostic Radiology during the period 2022-2023
AD, where five different samples were taken of the foot from visitors to The
laboratory has different voltages and currents, so the first sample was with a
voltage of (44kv) and a current of (4mAs) and the image was not clear, while
the second sample was with a voltage of (53kv) and a current of (4.5mAs)
the image was white, while the third sample was with a voltage of (55kv)
and a current of (5SmAs) The image was clear, while the fourth sample had
a voltage of (60kv) and a current of (5.6mAs), the image was blurred, while
the fifth sample had a voltage of (64kv) and a current of (6.3mAs), the image
was black, Then one sample was taken and five readings were made with
different voltages and currents, so the first reading was at a voltage of (44kv)
and a current of (4mAs) the image was not clear, while the second reading

was at a voltage of (53kv) and a current of (4.5mAs) the image was white,
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while the third reading was at a voltage of (55kv) And the current (SmAs)
the image was clear, while the fourth reading was not clear, with a voltage
(60kv) and the current (5.6mAs) the image was, while the fifth reading with
a voltage (64kv) and the current (6.3mAs) the image was black, Through the
results of different samples and one sample, we notice that the clearest image
was at (55kv) voltage and (SmAs) current, This confirms to us that the voltage
(55kv) and current (SmAs) can be relied upon as input to obtain a high-quality
image when we use the traditional method. Thus, the values of both current
and voltage have an impact on the quality of the X-ray image of the foot using
the traditional method. This study recommends conducting More research on

different variables using the traditional method.

Key words: voltage, current, quality, diagnostic, foot and image.
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1.Introduction:

X-rays are a penetrating form of high-energy electromagnetic radiation. We
find most kilovolts. It is known that the wavelengths of X-rays are shorter
than those of ultraviolet rays and usually longer than those of gamma rays.
X-rays are referred to in many languages as Roentgen radiation, named after
the German scientist Wilhelm Conrad, who discovered them on November §,
1895 [1]. It was called x-ray radiation to indicate an unknown type of radiation
[2]. X-rays in English include the variable x-ray(s). The most common use of
X-rays is to check for fractures (broken bones), but X-rays are also used in
other ways. For example, a chest X-ray can detect pneumonia. Mammography

also uses X-rays to look for breast cancer [1].
1.1.What is x-ray imaging?

X-ray imaging is one of the common diagnostic radiology tests that contribute
to detecting and monitoring a group of diseases and health problems. This is

done by enabling the doctor to see the internal structures of the body, specifically
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the bones and teeth, without the need for any surgical procedure,[2]. X-rays
are a form of electromagnetic radiation that has proven its ability to penetrate
the tissues of the human body with varying densities, and use this to form an
image of the bones and metal objects that have penetrated it, and then show it

on a strip of radiological images [3].

1.2.Uses of X-rays:

X-ray imaging is considered an essential part of the diagnostic process, as
it contributes to the process of detecting many problems and monitoring the

body’s response to treatment,[5] in addition to a number of other uses:

1

Locating fractures and infections in bones and teeth.

2- Evaluation and diagnosis of the structure of the oral cavity and jaw.

3- Detection of bone tumors.

4- Diagnosing osteoporosis by measuring bone density.

5- Diagnosis of pneumonia, tuberculosis, or lung cancer.

6- Diagnosis of heart failure or blood flow changes to the heart and lungs.

7- Diagnosing breast cancer, as the mammogram relies on X-rays to detect

any changes in the breast, including masses and tumors.
8- Diagnosing some digestive system disorders, such as kidney stones.

9- Determine the location of foreign objects in the body in cases of ingestion

(such as toys and coins) [4][5].

2. X-ray detection:

X-rays are a type of electromagnetic radiation, and other types of
electromagnetic radiation are radio waves, microwave rays, infrared rays,
visible light, ultraviolet rays, and gamma rays. Types of radiation are

characterized by the amount of energy carried by individual photons. They
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are all electromagnetic, and radiation consists of photons. They are individual
packets of energy. For example, a household light bulb emits about 1,021
photons of light (non-ionizing radiation) per second, and the energy carried
by individual photons, measured in electron volts (eV), is related to the

frequency of the different types of radiation [6].

In 1895 Wilhelm Conrad Rontgen discovered that a high-voltage discharge
between electrodes in a gas at very low pressure produces penetrating
radiation that causes visible light to fluoresce in some materials. He observed
that if the voltage exceeded about 30 kilovolts, the radiation, which he called
x-rays, could Penetrating the hand, casting bone shadows on the fluorescent
screen, it soon became understood that electrons emitted from the negative
electrode (cathode) of a discharge tube, accelerated by an applied voltage,
emit electromagnetic radiation (x-rays) when they collide with the positive

electrode. (anode) or the walls of the tube.

The consequences of Roentgen’s discovery for physics were profound.
Six years ago, Hertz discovered electromagnetic radiation (gigahertz radio
waves) with wavelengths a million times longer than visible light. Roentgen’s
work showed how to generate electromagnetic radiation with wavelengths
ten thousand times shorter. These wavelengths are comparable to atomic
dimensions and as a result, X-rays proved to be a powerful means of probing
the atomic structure of matter as well as the structure of atoms themselves.
Over the next 30 years, the discovery and measurement of X-ray phenomena
played a central role in the development of the modern quantum theory of

matter and radiation [7] .
3.X-ray vision:

Although X-rays are located outside the field of view, it is possible to see
the ionization of the air molecules surrounding the emitted beam of rays.

Recent studies have shown that these rays are seen as a blue-gray glow [8].
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4. X-ray damage:

its harms can be highlighted, as radiation exposure should be avoided if there
is no need to do so, and pregnant women should not be exposed to X-rays
unless the benefits outweigh the risks and only in emergency situations, as
the exposure of the fetus to X-rays - especially during early pregnancy - may
increase the risk of the baby developing leukemia later, and one of the most
important measures to be sure of is to protect the parts of the body that are
not within the diagnostic area when exposed to radiation. Using a radiation
insulator made of lead, especially the genitals and thyroid glands. If the
radiograph is associated with the contrast factor injection, which is a barium
or iodine dye injected into the area under research, which makes the internal
body parts more visible on the X-ray film, the individual may need to stay
under medical care for a short time to make sure there is no allergic reaction

to the contrast substance and complete healing [9].

It is possible that the ionizing electric charge leads to abnormal chemical
reactions within the cells which in turn lead to the breakage of DNA chains
and therefore either the cell with broken chains dies or DNA develops, but the
death of many cells in the body affects the body with various diseases, and in
the case of DNA deformity, the cell may become cancerous, and this cancer
may spread, and it is very dangerous that this mutation is in sperm or egg cells

may lead to defects Congenital.

Thus, dental X-rays have a detrimental effect but are minimal or non-existent
if exposure to them for limited periods, and the amount of damage that occurs
depends on the dose received and the length of exposure to the rays, but it
certainly leaves a safer option than surgery as it has made it easier for doctors

to diagnose many diseases and medical problems[10].
5. X-ray Uses:

X-rays will be used for many purposes, including the following [11].
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S.1. Diagnosis of broken bones:

Patients with a bone injury are required to undergo X-rays; X-rays can also
visualize whether the bone has moved out of place or caused the bone to
break or break into pieces, based on the results of the X-ray, the doctor can

determine how to treat the fracture in the most appropriate way until it heals
properly.
5.2. Mammography:

Mammography is a very popular application of X-ray and is required for
patients who want to have a test for abnormal growth in the breast, it is used to
detect abnormal growth so that it can be determined if more tests are needed,
breast radiographs since 1990 and to our days have significantly reduced

deaths associated with breast cancer because they allow for early diagnosis.
5.3. Diagnosis of urological diseases:

A common use of X-rays is also to examine the organs of the body for
problems, an IVP examination in a vein involves injecting a substance into
the body before an X-ray to help highlight problems with the bladder, ureters
and kidneys, the contrasting material helps to highlight abnormalities more
clearly in X-ray images, as this examination shows the cause if you have

blood in your urine or if you have unexplained lower abdominal pain.
5.4. Airport Security:

Every airport on the planet is equipped with some type of X-ray security
system that scans luggage to check its contents for the presence of dangerous
items, and in the past few years, full-body X-ray scans have emerged as an

additional security measure.
5.5. Radiation Therapies:

X-rays play an important role in combating cancer, as high-energy rays are

used to kill cancer cells and reduce the size of tumors. Therefore, patients
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undergo treatment outside the body known as external beam radiotherapy, or
from a radioactive substance present in the body near the cancer cells, and this
is called treatment. Internal radiation. Radiation therapy can be dangerous,

yet it is still used by about 50% of cancer patients during treatment [12].
5.6. Arthritis:

The specialist can find the joint changes that reveal arthritis using a joint
diagram, the joints can face many difficulties, such as cartilage wear, ligament
rupture, or bone fracture, ligament mapping is a specialized X-ray that helps
identify the problem [13]. X-ray: x-rays are defined as: a type of radiation,
also called electromagnetic waves, X-ray imaging creates images of the inside
of the human body, the images appear in different shades of black and white,
this is because different tissues absorb calcium in the bones, so the bones look
white, absorb fat and other tissues less so they look gray in color, and for lack

of air absorption, the lungs look black [14].

6. X-ray sources:

Sources of x-rays, since their discovery to this day, are limited to two groups:
3.5.1Natural sources

3.5.2Industrial sources

Natural sources are represented by blazing stars located in separate parts of
the universe, such as: the stars in Scorpio (Scorpius X-1), located towards the
center of the Milky Way in the southern hemisphere, which was discovered in
1962 [15], The industrial sources of X-rays are in special man-made devices.
To stop with different life purposes, Resistors obtaining X-rays have three
source of electrons, and a means to increase the energy of movement of those
electrons, in addition to a solid object that the electrons collide with after
being accelerated, and it is called the target. These three components are in
their simplest form inside vacuum tubes as far as possible; Therefore, these

tubes represent the main part in X-ray production devices [16].
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7. Mechanisms of X-ray emission from matter:

There are two different mechanisms for producing X-rays from matter,
where the first is called: the braking mechanism, relative to the German word
Bremsstrahlung, and results in continuous X-rays, also called braking rays,

As for the second mechanism: it results in distinctive x-rays.
7.1. Continuous x-rays:

Continuous X-rays are produced when high-energy accelerated electrons
interact with a tube of target material atoms; When the accelerated electron
passes near the nucleus, an interaction occurs between the electric field of
both, resulting in a sudden deviation of the electron path, and the loss of part
of its energy due to the decrease and acceleration of movement, which is

called the braking process [17].
7.2. Characteristic X-Rays:

All of the accelerated electrons that bombard the target material experience
decreasing motion acceleration; As a result of its approach to the tube of
atoms, but part of these electrons collide with the electrons in the orbits of
the nucleus, As a result of this collision, some electrons are ejected from their
orbits outside the atom, and then the atom ionizes, While reducing the energy
of each electron from the original accelerated electrons by the amount that
was lost in the collision, which is equal to what the energy ejected electron has
confused, and part of this energy is spent by the ejected electron in volatility
on its association with the nucleus of the atom and moves in the remaining
part of the energy away from the atom, leaving a gap in the orbit that he was
busy, Once a gap is formed in the orbit, one of the electrons falling from the
outer orbits far from the nucleus fills the vacant place, Distinctive X-rays are
produced when an electron moves from orbits far from the nucleus to fill the

gap left by the expelled electron [18].
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8. Types of X-ray Imaging in the Medical Field:

X-ray imaging is one of the fastest and easiest ways for the doctor to examine
the tissues and internal organs of the body, because it is an excellent tool
that helps assess the condition of the bones, teeth and jaws. It is also used
in examining the thoracic cavity, including through the lungs and heart,
and examining the breast, alimentary canal and ureters, by obtaining high-
resolution images. It is also used in measuring bone density, orthopedic
surgery, and treating various sports injuries. X-ray imaging is also an essential
pillar in the detection, diagnosis and treatment of cancer. Diagnostic X-ray
imaging continues to be the most used diagnostic procedure annually in the
world, such as: computed tomography (COMUTED TOMOGRAPHY),
interventional radiology, ultrasound imaging, magnetic resonance imaging,

and nuclear medicine [19].

9. X-ray imaging can be divided into two main
groups:

Ordinary radiography and tomography, where we get a fixed image of the
imaged area and it is displayed on a film, or on a computer screen, Fluoroscopy,
where we obtain a real time (instant) image of the organ directly on a monitor

or computer screen, in order to reduce the internal functions of the body.
10. The importance of the X-ray image:

It is a tool to help assess the patient’s condition, that is: a means of proving a
case, which not only affects the diagnosis, but extends its impact on estimating
the possible possibilities of the patient, and then testing the optimal method of
treatment. And the x-ray process must be done in a timely manner, the stages
of the patient’s condition, in order for the x-ray image to play its desired role.
The X-ray image must also conform to the necessary technical specifications

before the image examination process, in order to elicit in formation [20, 21].
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11. Stages of X-ray Imaging:

There are four main stages in the X-ray imaging system

1%

2.

The production stage of the X-ray beam

The stage of X-ray reactions that collide with the patient’s body; to
produce the Zen absorption and attenuation modes, they will produce the

visual information on the photographic film.

The stage of the image capture and recording systems (film or electronic
media) to capture the pattern of photons that passed through the patient’s
body to produce the diagnostic image.

The stage of processing the interactions that resulted from the barreled
photons; to make the information contained in an image visible, whether

it is electronically scanned or film processed.

12. Limitations and Limitations of X-Ray
Imaging:
1.

43

Obtaining the image in only two dimensions of a three-dimensional body,
which means that the internal details of the body will appear piled on top

of each other.

Ordinary X-ray imaging is unable to differentiate between soft tissues,

especially when they are close in density and position.

There are no absolute measurements about the degree of transparency and
blackness of the films, and the shaking of the restrictions encouraged the

search for serious alternatives that help in detection [22,23].
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13. Previous studies:

13.1. Effects of voltage ripple and current mode on
diagnostic x-ray spectra and exposures 1991 Sep-Oct:

M Matsumoto ,H Kubota,H Hayashi, H Kanamori

ABSTRACT: The voltage-ripple dependence relationship on x-ray energy-
spectral values (energy fluence per unit interval of photon energy) and
exposures at 70-kV peak were obtained theoretically by using the semi
empirical formula of emission spectra. The calculations were performed
with and without various thicknesses of aluminum. As the ripple increases,
the energy-spectral values decrease as expected. When the ripple is large,
however, energy-spectral values (per mAs) take the minimum values;
therefore, the exposure (per mAs) also reaches the minimum value for the
un saturating current modes, contrary to expectation. The reasons for this
phenomenon were clarified. Exposures clearly take the minimum value in

2-pulse units. This phenomenon was experimentally verified.

13.2. Effect of x-ray tube potential on image quality
and patient dose for lumbar spine computed
radiography examinations 2005 Dec:

A Brindhaban , K Al Khalifah, G Al Wathiqi, H Al Ostath

ABSTRACT: A study was conducted to investigate the effect of increasing
x-ray tube voltage on patient dose and image quality during computed
radiography (CR) examination of the lumbar spine. Images of a pelvis - lumbar
spine phantom were obtained at three different tube voltages using two CR
systems. The images were evaluated by image scores (IS) using the image
quality criteria proposed by the Commission of the European Communities
(CEC), by measuring the signal-to-noise ratio and the contrast-to-noise ratio.

The entrance surface dose (ESD) to the phantom was also measured using
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ionization chambers and the resulting gonad dose (G) and effective dose (E)
were calculated. The CEC recommended tube voltages can be exceeded with
CR systems for lumbar spine radiography. The ESD, G and E decreased by
25%-50% with both CR systems when tube voltage was increased. Although
the decrease in IS was statistically significant (P < 0.05) the images obtained
with the 3 tube voltages were diagnostically acceptable. The balance between
image quality and patient dose can be optimized by using higher x-ray tube

voltages for lumbar spine CR examinations.

13.3. Analysis of the effect of the x-ray tube current
on uniformity image noise values December 2022:

Anastasya Jessning Gamalita Mberato Mberato, Ni Nyoman Ratini, I Made
Yuliara, Rozi Irhas

ABSTRACT: This research aimed to evaluate the effects of the X-ray current
tube on the uniformity value of CT image noise. This research used the CT
images of Siemens head water phantom. The phantom was scanned with a
Siemens Soma tom Scope CT scanner for various current tubes (i.e., 180
mAs, 200 mAs, 220 mAs, 240 mAs, and 260 mAs) on tube voltage 110 kV,
slice thickness 3 mm, and FOV 240 mm. The uniformity values in CT image
noise were analyzed using the standard deviation value (SD). The SD was
measured by the ROI process in 5 different locations, in the center and at 3
o’clock, 6 o’clock, 9 o’clock, and 12 o’clock on the images CT. Based on the
result of a simple linear regression test using IBM SPSS ver 25, it was found
that the current tube significantly affected the uniformity value of image noise
(r2=0,9768, p<0,05). This result showed that increasing the current tube can
reduce image noise uniformity. The highest image noise uniformity value was
at a current at 180 mAs with 0,217 HU, and the lowest was at 260 mAs with
0,031 HU. This result also shows that all the values are less than 2 HU and
still within the acceptable limit by the BAPETEN standard regulation.
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14. Research problem:

We find that there is sometimes a lack of clarity in some X-ray images that are
photographed in the traditional way, so this study resorted to knowing the best

values of current and voltage to obtain a high-quality image.

15. Objective:

-Familiarize yourself with the x-ray machine

-Determine current and voltage values to obtain a clear image, when developed

in the traditional way with respect to the foot.

16. Materials and Devices:

X-ray (SHIMADZU CORPRATION), 2014November, Made in Japan,
cassette, film holder, film, table, hanker, brand, length scale, bulletproof,

patient, timer clock, water, fixer, developer.

17. Method:

1. The sample is placed on a cassette.

2. Measure the length and width of the sample.

3. The distance between the sample and the incident ray tube was measured.
4. Set the voltage and current values.

5. The image was taken from the sample with a different exposure time each

time.

6. The image is placed in a developer solution for 1 minute, then placed in
water for 10 seconds, then placed in a fixative solution for 10 seconds, then

placed in water again for 10 seconds and left to dry.
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18. Table of Results:

Table (1) shows the readings in case of different voltage and current,
length and width of the foot:

11 44 4 8

1 28

2 26 10 53 4.5 9

3 235 8 88 55 5 10 60 foot
4 22 9 60 5.6 11

5 24 9 64 6.3 12.5

Table (2) shows the readings at constant voltage and current and the
length and width of the foot:

2 53 4.5 9

3 55 5 10 25 88 60 foot
4 60 5.6 11

5 64 6.3 12.5
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19. Discussion:

From the table (1) five samples were taken with different voltages and currents
of the feet from the frequency of the laboratory, the first sample was with a
voltage of (44) kilovolts and a current of (4) milliamp seconds, the picture
was unclear, while the second sample was with a voltage of (53) kilovolts and
a current of (4.5) milliamp seconds, the picture was White, while the third
sample had a voltage of (55) kilovolts and a current of (5) milliamps, and
this picture is very clear. As for the fourth sample, it had a voltage of (60)
kilovolts and a current of (5.6) milliamps, The image is not clear, while the
fifth sample had a voltage of (64) kV and a current of (6.3) milliamps, and the

image was black.

And from the table (2) one sample was taken with different voltages and
currents, and the first reading was at a voltage of (44) kilovolts and a current
of (4) milliamps, the picture was unclear, while the second reading was at
a voltage of (53) kilovolts and a current of (4.5) milliamps, the picture was
white, while the picture was white, The third reading with a voltage of (55)
kilovolts and a current of (5) milliamp seconds, the picture was very clear,
while the fourth reading with a voltage of (60) kilovolts and a current of (5.6)
milliamp seconds, the picture was not clear, while the fifth reading with a
voltage of (64) kV, current (6.3) mA sec. The picture is black.

Through the table (1) with different samples and the table (2) with one sample,
we notice that the clearest picture was with a voltage of (55) kilovolts and a
current of (5) milliamp seconds, and this confirms that the voltage is (55)
kilovolts Volts, current (5) milliamps can be counted on the input to get a high

quality image when you use the traditional development method.

Thus, the values of each of the current and voltage have an impact on the
quality of the X-ray image of the foot acidified in the traditional way.
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20. Recommendations:

1. The radiation beam should be directed at the material only and then hit the

wall without going through a door or window near a place where people are.
2. Providing a paper and electronic library in the complex.
3. We recommend further studies in the field of X-ray diagnostics.

21. Conclusion:

Through this study, it became clear to us that there is a clear effect of the
values of both voltage and current on the quality of the diagnostic X-ray

image that was developed in the traditional way.
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(c)(a),(b) and (c) X-ray device

water, fixer, developer
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Lexical Semantical Analysis
Methods & Techniques For
Academic Arabic Text
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Abstract:

This paper provides an inductive study of the challenges and methods for
extracting lexical and semantical information from Arabic text. Arabic is
a complex and diverse language that poses unique challenges for natural
language processing tasks, particularly in the area of lexical semantics
extraction. The main challenges include the lack of resources and tools
available for the language, as well as the morphological complexity of the
Arabic language. To overcome these challenges, researchers have developed
a number of methods, including the use of morphological analyzers, corpus-
basd methods, distributional semantics, and deep learning techniques. A
simplified algorithm that describes the steps for lexical semantical analysis for
academic Arabic has been created, the paper argues that these methods have
shown promising results and have the potential to improve the performance

of natural language processing tasks for Arabic language.

Keywords:Arabic NLP, morphological complexity,corpus-based methods,
Sentiment Analysis, Word Sense Disambiguation.
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1. Introduction:
Arabic language is a complex, rich and diverse language, which makes it
challenging to extract lexical semantical information from it. Despite the

challenges, extracting lexical information from Arabic text has become
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an important field of research in natural language processing, and with
the emergence of Large Language Models (LLMs) this need is becoming
increasingly more important. In this paper, the challenges of extracting lexical
semantical information from Arabic text and the methods used to overcome
these challenges will be discussed, finally an algorithm is proposed to

streamline these tasks based on open source standards and solutions available.

2. Challenge:

One of the main challenges in extracting lexical semantical information
from Arabic text is the lack of resources and tools available for the language.
Unlike other languages such as English, Arabic has a much smaller amount of
text data and resources available for analysis. This makes it difficult to train
machine learning models for Arabic text and limits the types of techniques

that can be used for lexical semantics extraction.

Another challenge is the morphological complexity of the Arabic language.
Arabic is an inflected language, which means that the form of a word changes
to indicate grammatical functions such as tense, gender, and numerical
descriptions (s0/=55 &8 (). This complexity makes it difficult to identify
the root form of a word and extract its meaning!!.

3. Lexical semantic extraction methods:

A common approach for extracting lexical-semantic information from Arabic
text is morphological analyzers, which can help identify the root form of a
word and extract its meaning. Researchers have also used techniques such
as corpus-based methods and distributional semantics, which leverage large

amounts of text data to extract lexical information.!

Another promising approach is using deep learning techniques to extract
lexical- information from Arabic text. techniques such as neural network
based models and transformer architectures, both have been used with
promising results. These models have been found to be particularly effective

in capturing the complex and diverse nature of Arabic language. ©*!
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In addition to the aforementioned methods, there are also other methods
that are used to overcome the challenges of lexical-semantic extraction, For
example, some researchers use WordNet-like resources and Word2 Vec models
that were trained on Arabic corpus and could extract lexical information at

with persistant results. [

In conclusion, extracting lexical-semantic information from Arabic text is
challenging However, researchers have developed a number of methods to
overcome these challenges, including the use of morphological analyzers,
corpus-based methods, distributional semantics, and deep learning techniques.
These methods have shown promising results and have the potential to

improve the performance of natural language processing tasks for Arabic.

4. Techniques for Arabic lexical semantic
extraction:
There are several techniques that have been developed for extracting lexical

semantic information from Arabic text. Some of these include:

1.  Morphological analysis: This technique involves analyzing the structure of
words in order to identify the root form of a word and extract its meaning.
Researchers have developed a number of morphological analyzers for
Arabic that can help overcome the challenges of the morphological
complexity of the language!®.

Example: “0s88” - meaning “they write” in English.

a) Tokenization: The word is tokenized to isolate it for analysis.

b) Identification of the Root: The analyzer identifies the trilateral root

“e-G-e” (k-t-b), which pertains to writing or inscribing.

c) Pattern Recognition: The word “0s—58” follows a pattern that can be
mapped to a specific morphological pattern. For Arabic, the pattern
here “0 124 (yaf’aluun) is recognized, which is a common pattern for

the plural third-person masculine present tense.
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d) Extraction of Grammatical Features:

o Tense: Present tense

e Number: Plural

e Gender: Masculine

e Person: Third person

e Mood: Indicative (used for factual statements and positive beliefs)
e Voice: Active (the subject of the sentence is performing the action)

e) Lemmatization: The word is reduced to its lemma form “iS” (kataba),

which means “to write.”

f) Semantic Information: Additional semantic information may be
provided, such as synonyms, antonyms, and usage examples, depending

on the analyzer’s capabilities.

Corpus-based methods: These methods use large amounts of text data to
extract lexical-semantic information. They can include techniques such as
co-occurrence analysis, collocation analysis, and distributional semantics
which leverage large amounts of text data to extract lexical-semantic
information[4].

Deep learning techniques: Researchers have used neural network-
based models and transformer architectures to extract lexical-semantic
information from Arabic text. These models have been found to be
particularly effective in capturing the complex and diverse nature of the

Arabic language. [

WordNet-based methods: Some researchers use WordNet-like resources
to extract lexical-semantic information from Arabic text, by mapping

words and concepts to a structured lexical database.
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iv. Word embeddings models: Techniques such as word2vec are used to
train models on Arabic corpus, allowing extraction of lexical-semantic
information from the text. This teqnique is widely used in transformer
based LLMs particuallry the GPT familty of models.

v. Hybrid methods: Hybrid methods can be used to extract lexical-semantic
information, it combines several techniques to leverage the advantages of

each method.

vi. Semantic Role Labeling: a technique that can be used to extract the
meaning of a sentence by identifying the roles of words and entities in a
sentence.

vii. Named Entity Recognition: a technique used to extract named entities and

their attributes from text.

These techniques have been proven to be effective in extracting lexical-
semantic information from Arabic text, with each one having its own
advantages and limitations. The choice of technique depends on the specific

task, resources, and data availability, as well as the desired level of accuracy.

5. Lexical Semantics Analysis:

A lexical semantic network is a type of computational model that represents
the relationships between words and concepts in a language. These networks
are typically built using a set of techniques and algorithms that allow them to
learn about the structure of a language by analyzing large amounts of text data
for that particual language. The basic building block of a lexical semantic
network is a node, which represents a token, word or a concept. These nodes
are connected to one another by edges, which represent the relationships
between the words or concepts. For example, in a lexical semantics network
of English, the word “cat” might be connected to the word “animal” by an

edge representing the concept of “is-a” (i.e., “cat is-a animal”).
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Fig 1 - Graph representation of a lexical semantical network
of an Arabic sentence

There are several different ways to create a lexical semantics network, but a
common approach is to use techniques from natural language processing (NLP)
to extract information from text data and build the network automatically.

Here are some steps that can be used to create a lexical semantic network:

I. Collect a large corpus of text data: The first step in creating a lexical
semantic network is to collect a large corpus of text data that will be used
to learn about the structure of a language. This data can be collected from

a variety of sources, such as books, articles, and websites.

02024 guigs - 1445 daall g3 - galudl 3a0ll - dxdahill clwljall -pjldll dlao




Lexical Semantical Analysis Methods & Techniques For Academic Arabic Text

I. Pre-processing: The collected data should go through the text pre-
processing step in order to clean the text data and make it suitable for the
analysis. This might include steps such as tokenization, stemming, and

removing stop-words.

II1. Extracting relationships: Next, relationships between words are extracted
from the text data. This can be done using a variety of NLP techniques, such
as dependency parsing or co-occurrence analysis. These techniques can
be used to identify patterns in the data that indicate relationships between

words, such as synonymy, antonymy, or hypernymy-hyponymy!?.

IV. Creating the network: Once relationships between words have been
extracted, they can be used to create the network. The extracted
relationships can be represented as edges between nodes in the network,

with each node representing a word or concept.

V. Evaluating and refining the network: The final step is to evaluate the
network and refine it as needed. This can be done by comparing the
network to a gold standard set of relationships and adjusting the network
as needed. Additionally, the network can be fine-tuned by adding more

data and repeating the extraction and creation steps.

Lexical semantic networks can be used for a variety of natural languages
processing tasks such as word sense disambiguation, text classification,
and machine translation. The process of creating lexical semantic networks
can be complex and computationally expensive, but it allows to have a rich

representation of the language that can be used in various NLP applications.

The table below provides a comparission across NLP tasks for the most

popular frameworks used in Arabic langugage research.
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] AlKhalil MADA
Feature UralicNLP Qutuf Morpho Sys 2 +TOKAN
Open-Source Yes Yes No Yes
Tokenization,
Lemmatization, ’ Morphological  Diacritization,
y Morphological ; . g :
' . Morphological . Analysis, Disambiguation,
Functionality : Analysis, POS ] y
Analysis, Tacoin Syntactic POS Tagging,
Generation gging Analysis Stemming,
Lemmatization
Morphological GOO(.l (MSA)’ Comprehensive Excellent Comprehensive
e Ll'mlted (MSA) (MSA, Explores (MSA)
Dialects Dialects)
. . . Not directly Limited Advanced
Disambiguation supported Capabilities N/A Disambiguation
Stemming & Both Both
s Stemming & N/A N/A Stemming &
Lemmatization . C. .2
Lemmatization Lemmatization
Svniactic Provides
yntactl N/A N/A Syntactic N/A
Analysis .
Analysis
Gont (15 o
Accuracy & Requires Well-established Recognized for &
S . . . (Accurate
Reliability Evaluation for Reputation High Accuracy L
. Analysis with
Dialects . . .
Disambiguation)
Efficient I
. Performance Optimized
Performance (Ba.sw UL Not Optimal for B . for Efficient
Might Need (Commercial) .
P complex tasks Processing
Optimization
Open-source Limited CusI{(l)ﬁlitze;cion Highly
Customization (Code Customization Options Customizable
Modification) Options (Commezitl) (Open-source)
Limited Excellent
Good . . :
. . Limited Documentation ~ Documentation
Documentation & Documentation ! . :
. Documentation  (Commercial, & Active
Support & Community . . : :
Support Available Might Require Community
pp Paid Support) Support

Table 1- popular NLP frameworks and libararies comparision
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6. A Lexical analysis algorithm:

A simplified algorithm for performing lexical analysis on Arabic text that

relies on existing NLP tools including the Stanford NLP toolset using python

goes as follows:

1.

2%

Input: A string of Arabic text (sentence).

Output: A list of Arabic words with their root form, POS tags, and lexical

information such as lemma, singular, gender, and meaning.

from morphology.database import MorphologyDB
from morphology.analyzer import Analyzer

builtin_db()

db yrphologyDB.
analyzer = Analyzer(db)

analyses = analyzer.analyze( "aau')

for analysis in analyses:
print{(analysis, '\n')

Initialize an empty list to store the analyzed words

Normalize the input text by removing diacritics, punctuation, and non-

Arabic characters.

from utils.dediac import dediac_ar

sentence = "l ghil LEals . SGLI JELL all 5lGa sb cullad
print({sentence)

sent_dediac = dediac_ar(sentence)
print{sent_dediac)

- Input.z=53 z154) 5 aallas el JAN a5 Slen sh o sllall

: Output.zGll ) 3) 5 Lhadlas cllall JAab o 58 Jlea 8 @ gulsll
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)

Tokenize the input text into a list of words by using a tokenizer that can

handle Arabic script, such as an ICU-based tokenizer
from tokenizers.word import simple_word_tokenize

sentence = "¢l I LA Ja"
print(sentence)

sent_split = simple_word_tokenize(sentence)
print(sent_split)

: Input.zE0 #1545 aded (UG JAY & 55 Sl sh sblal)

: Output,(gialaty o (@@l (JLANy sty | Oldayr b (sulalh]

[ =Gl [ z)-35
6. Run the tokenized text through a morphological analyzer to identify the
root form of the words, POS tags, and other morphological information.
Lex POS Tags (Part-of-Speech Tags) Diacritized Word
L pron_rel L L
& pron &2 o?
i noun el sl
aaln noun ALl Al
Table 2 — arabic sentenc analysis for diacritized
and part of speech generation
7. For each word in the tokenized text:
A. Use a morphological analyzer to extract its root form, lemma, and
morphological information such as gender, number, and POS tags
B. Use a lexical resource, such as a WordNet-like resource or a large
corpus, to extract lexical information such as synonyms, antonyms,
and word senses.
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C. Append the word, root form, POS tags, lemma, morphological
information, and lexical information to the list of analyzed words.

Gloss Transliteration Word

what REL PRON/ L
it;they;she PRON_3FS/» R

NOUN/& ;

2lad
[.language+[fem.pl NSUFF_FEM_PL/=H- <
. /z2 % +DET/J!

the+programming 5 " |
[.+[fem.sg PNOUULY —

NSUFF_FEM_SG/

Table 3 — arabic sentenc glossary and buckwalter transliteration
8. Return the list of analyzed words
9. End

This algorithm is a simplified version and there can be variations to it based
on the context and requirements of the specific task. Morphological analysis
can be a complex task as it involves several subtasks such as diacritization,
segmentation, POS tagging, and more. Some morphological analyzers can
handle multiple subtasks at once, which can simplify the process of lexical
analysis. Additionally, WordNet-like resources are not always available
for Arabic language, so researchers can opt for other resources such as

thesauruses, dictionaries, or even their own hand-crafted resources.

7. Available Resources & tools:
There are several resources available for researchers and practitioners
interested in extracting lexical-semantic information from Arabic text!’.

Some of these include:

I. Corpora: A number of Arabic corporas have been developed for natural

language processing research, including the Arab Corpus, the Egyptian
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Arabic Dialect Corpus, and the Modern Standard Arabic Corpus. These
corpora can be used to train machine learning models for lexical-semantic

extraction.

I. Morphological analyzers: There are a multiple morphological analyzers
available for Arabic, such as the MADAMIRAP! tool and the Alkhalil®
morphological analyzer, which can be used to analyze the structure of

Arabic words and identify the root form.

III. WordNet-like resources: Some lexical resources for Arabic, such as AWN
(Arabic Word Net), can be used to extract lexical-semantic information

from Arabic text.

IV. Pre-trained models: BERT-Arabic and similar models can be used for

Arabic NLP tasks such as lexical-semantic extraction

V. Evaluation datasets: Researchers can use evaluation datasets to evaluate
the performance of their models, for example, the Arabic Lexical
Simplification Corpus, the Arabic Dependency Treebank, and the Arabic
Named Entity Recognition Corpus.

VI. Research papers and journals: There are several research papers and
journals that focus on natural language processing and lexical-semantic
extraction in Arabic, such as the Journal of King Saud University -

Computer and Information Sciences and the Journal of Intelligent Systems.

VII. Conferences and workshops: There are also several conferences and
workshops that focus on natural language processing and lexical-semantic
extraction in Arabic, such as the Conference on Natural Language
Processing and Computational Linguistics and the Workshop on Arabic

Corpora and Processing Tools.

VIII. Online communities;: Communities such as the Arabic NLP

community, which provide a platform for researchers and practitioners
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to share information, ask questions, and collaborate on projects related to

Arabic natural language processing.

These resources can be used to help researchers and practitioners learn about
the latest methods and techniques for extracting lexical-semantic information
from Arabic text, as well as to access data and tools that can be used for their

own research and projects.

8. Conclusion:

Arabic lexical semantics analysis is an important field of research in natural
language processing. The aim of lexical semantic analysis is to extract rich
information about words and concepts from a text, such as the root form,
lemma,POS tags, morphological information, and lexical information. The
Arabic language presents unique challenges for lexical semantic analysis due
to its complexity, such as morphological richness, script and diacritics, and
lack of resources.

This paper aimed to provides an overview of the challenges and methods
used to overcome these challenges for Arabic lexical-semantic analysis. It
discussed how the morphological complexity of Arabic can be addressed by
using morphological analyzers which can identify the root form of a word and
extract its meaning. Additionally, it presented how corpus-based methods and
deep learning techniques can be used to extract lexical semantic information
from Arabic text, in addition to word embedding models and WordNet-based
methods. The paper also highlighted the importance of using evaluation

datasets and the need to use large corpora for training.

To conclude, lexical-semantic analysis of Arabic is a challenging task but
researchers have developed a number of methods to overcome the challenges.
These methods have shown promising results and have the potential to

improve the performance of natural language processing tasks for Arabic.
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Abstract:

Lead metal occurs naturally in the Earth’s crust. It is widely used and
consequently resulted in environmental contamination and relevant public
health problems, world widely. This study aims to determine level of Lead
metal concentration in the Gash River’s Soil, Kassala State, Sudan. Fifteen
(15) Soil samples were collected randomly from areas of Wadsharifi, Awetala
,Hayalgasor and Kormota during 2019 AD following retreating of Gash’s
flood. The Soil samples were digested using Nitric and Hydrochloric acids
as the requirement of ICP - OES techniques, while SPSS was used for data
analysis. The results show significant differences in means concentrations of

lead in the soil samples of the selected areas with a general average of less
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than100 mg /kg for the Lead level concentration in soil recommended by
World Health Organization.
Keywords: Heavy metals, Soil contamination, Lead element, Gash River,

pollution.
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1. Introduction:

Lead is a chemical element with an atomic number 82 and symbol Pb and
nowadays recognized as a heavy-metal poisonous, it affects every system
of the body. Acute exposure to a high level of Lead can result in death or
significant damage to the brain or other organs. (Abdirashid and Mohammed,
2019). Environmental pollution is a major challenge in the recent era of
modern society. Among different environmental contaminants, heavy metals
are well known and are of greater concern due to their toxicity for living
organisms and marine life. Waste disposal is a serious global environmental
issue resulting in heavy metal pollution of soils, water, and crops. However,
heavy metals like lead, cadmium, and mercury are toxic to living organisms
not only in high concentration but also in low concentrations. (Bakshi S et al.
2021). However, the pollution from human activities has contributed to the
high occurrence heavy metals into the ecosystem (Rasmussen C et all, 2007).
Heavy metals are a unique class of naturally occurring elements that persist
in the environment for a long time and are not biodegradable (Muhammad
et al. 2022). Heavy metals are metals with a specific gravity higher than 5 g
cm—3. The most common environmental heavy metals are copper (Cu), nickel
(N1), chromium (Cr), lead (Pb), cadmium (Cd), mercury (Hg), iron (Fe) and
arsenic (As) Some heavy metals, such as iron and nickel are essential to the
survival of all forms of life at low concentrations, Generally, heavy metals are
naturally occurring components of the earth’s crust with large differences in
concentrations. The term heavy metal alludes to any metallic chemical element
that has a comparatively high density and is poisonous at low concentrations
(Cacar, 2003). Heavy metals can accumulate in the soils to toxic levels as a
result of long-term application of untreated waste waters and fertilizers. Soil
irrigated by waste water accumulate heavy metals in surface soils and when
the capacity to retain heavy metals is reduced due to repeated application of

waste water, heavy metals leach into ground water or soil solution available
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for plant uptake (Papatilippaki et al., 2008). Among the pollutants that persist
and accumulate in the soils include; inorganic toxic compounds for example
fertilizers, organic wastes, organic pesticides and radio cucleides (Misra and
Mani, 2009; Jia et al., 2010). The concentration of heavy metals in soil and
their impact on ecosystems can be influenced by many factors such as the
parent rock, climate and anthropogenic activities (Jia etal., 2010). Soil is often
contaminated by human activities and this is reflected in the high horizontal
and vertical variability brought about by the anthropogenic influence on soil

formation and development (Fong et al, 2008).
1.1 The research problem:

Environmental pollution remains are important issue for population, economic
and political decision factors in all countries. Many countries are affected
by pollutants from different pollution sources: chemical industries, iron and
steel smelter, coal mining and thermal power stations, cement factories, auto
traffic, the use of pesticides and fertilizer, so, it is vital to know the elemental
concentration of heavy and toxic elements in Sudan. The term heavy metal
refers to any metallic chemical element that has a relatively high density and
is toxic or poisonous at low concentrations. Examples of heavy metals that
are harmful to humans include mercury, lead, and arsenic. Chronic exposure
to these metals can have serious health consequences. Humans are exposed to
heavy metals through inhalation of air pollutants, consumption of contaminated
drinking water, exposure to contaminated soils or industrial waste, or
consumption of contaminated food. Food sources such as vegetables, grains,
fruits, fish and shellfish can become contaminated by accumulating metals from
surrounding soil and water. Heavy metal exposure causes serious health effects,
including reduced growth and development, cancer, organ damage, nervous
system damage, and in extreme cases, death. Exposure to some metals, such
as mercury and lead, may also cause development of autoimmunity, in which

a person’s immune system attacks its own cells. This can lead to joint diseases
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such as rheumatoid arthritis, and diseases of the kidneys, circulatory system,
and nervous system. (ToxFaQs, 1993). Soil is a very important natural resource
to man as it is a source of his life on this planet. Without soil the earth would
be as barren as the moon hence lifeless, Materials that find their entry into the
soil system persist and accumulate in toxic concentrations becoming sources of
pollution in the soil (Misra and Mani, 2009). The main object of this paper is to
determine Lead element concentration level in El-Gash river soil at the end of
the flood in eastern Sudan using Inductively Coupled Plasma Optical Emission

Spectrometry techniques.

2. Materials and Methods:
2.1 Collection of soil samples:

Four different areas were selected using GPS technique in the course at the
end of the flood of El- Gash River in Kassala State eastern Sudan ,15 samples
of water at the beginning of the flood of El - Gash Rive were collected
from the areas of ( Wadsharifi (1Aw, 5 samples) , Awetala (1Aa ,4 samples
, Hay Algasor (1Ah ,3 samples) and Kormota (1Ak, 3 samples), andkeep
in one liter plastic bottles separately the interior of the plastic bottles being
previously rinsed three times, each water sample was acidified with Nitric

acid to preserve the water from contamination.

2.2. Methods:

2.2.1 The Principle of Inductively Coupled Plasma
Optical Emission Spectrometry Method:

Optical emission spectrometers with inductively coupled plasma (ICP-OES)
have a linear relation several times the power of ten between the intensities
measured and the concentration of an element. This means that quantification
by means of external calibration with a linear regression line is possible.

The calibration should be adjusted to the working range. Even for the lowest
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concentration values, sufficient measuring sensitivity and reproducibility
must be assured, an aliquot of a well-mixed, homogeneous aqueous or solid
sample is accurately weighed or measured for sample processing, For total
recoverable analysis of a solid or an aqueous sample containing un dissolved
material, analyses are first solubilized by gentle refluxing with nitric and
hydrochloric acids, after cooling, the sample is made up to volume, is
mixed and centrifuged or allowed to settle overnight prior to analysis. For
the determination of dissolved analyses in a filtered aqueous sample aliquot.
(Perkin- Elmer,2004).

2.2.2 Preparation of Reagents:

Hydrochloric acid (1:1) was prepared by adding 500 mL of Concentrated

HCI to 400 mL reagent water, the mixture were diluted to One Liter.

Hydrochloric acid (1: 4) was prepared by adding 200 mL of concentrated

HCI to 400 mL reagent water, the mixture were diluted to One Liter.

Nitric acid (1:1) was prepared by adding 500 mL of concentrated HNOS3 to
400 mL reagent water , the mixture were diluted to One Liter. (Perkin-
Elmer,2004).

2.2.3. Preparation Standard solutions:

Standard solution containing (0.5, 1, and 5) ppm and 100ug/liter of Pb were
prepared (acidified to maintain pH at (1- 2), the Calibration curves determines
the relationship between the intensity of light emitted at a specific wavelength

and the concentration of the element in the solution.
2.2.4 Preparation of Soil samples:

1 g of the sample was weighed in a beaker and 4 mL of (1:1) HNO3 and 10 ml
of (1:4) HCI were added to the beaker, the lip of the beaker was covered with

a watch glass, the beaker was Placed on a hot plate for reflux extraction of the
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analysts. The hot plate was located in a fume hood and previously adjusted to
provide a reflux temperature of approximately 95°C (Perkin- Elmer. ,2004).

2.2.5. Data analysis:

Data was analyzed using SPSS. The data were expressed in term of descriptive
statistics while the figures were presented with Mean values. A p-value less

than 0.05 were considered as Significant.
4. Results and Discussion:
4.1 Results:

Table 1: show the Quantities of lead in soil samples in ppm as determined

by the Inductively Coupled Plasma Optical Emission Spectrometry method.

No of Samples Sample code Lead conc.(ppm)
1 1Bw 1.00
2 1Bw 1.00
3 1Bw 1.00
4 1Bw 1.3
5 1Bw 1.5
6 1Ba 1.00
7 1Ba 1.00
8 1Ba 1.9
9 1Ba 23
10 1Bh 10
11 1Bh 13.3
12 1Bh 8.8
13 1Bk 7.4
14 1Bk 3.7
15 1Bk 2.3
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Table 2: Show the Statistic comparison of lead in Soil samples at the end
of the flood of El- Gash River

Descriptive Statistics

Wadsharifi (S,A) 5 1.00 1.50 1.1600 .23022
Awetala (S,A) 4 1.00 2.30 1.5500 .65574
Hayalgasor (S,A) 3 8.80 13.30 10.7000 2.33024
Kormota (S,A) 3 2.30 7.40 4.4667 2.63502
Valid N (listwise) 3

12

10

Mean of pbconc
a

., /
"

Wadsharifi Awetala Hayalgasor Kormota

Group

Figure 1: Show the Means of Lead - Concentration level in soil at the end
of the flood of El- Gash River in the studied Areas.
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Table 3: Multiple Comparisons of lead concentration in Soil samples at
the end of Al-Gash Flood. Tukey HSD

95% Confidence
.Mean Std. : Interval
(I) block (J) block Difference Sig.
(1) Error Lower Upper
Bound Bound
Awetala -.39000- 1.03625 981 -3.5086- 2.7286

Wadsharifi | Hayalgasor -9.54000-°  1.12812  .000  -12.9351-  -6.1449-

Kormota -3.30667- 1.12812  .057 -6.7018- .0885

Wadsharifi .39000 1.03625 981 -2.7286- 3.5086

Awetala Hayalgasor  -9.15000-" 1.17982  .000  -12.7007-  -5.5993-

Kormota -2.91667- 1.17982  .120 -6.4674- .6341

Wadsharifi 9.54000" 1.12812  .000 6.1449 12.9351

Hayalgasor Awetala 9.15000 1.17982  .000 5.5993 12.7007

Kormota 6.23333" 1.26128  .002 2.4374 10.0292

Wadsharifi 3.30667 1.12812  .057 -.0885- 6.7018

Kormota Awetala 2.91667 1.17982  .120 -.6341- 6.4674

Hayalgasor  -6.23333-"  1.26128  .002  -10.0292-  -2.4374-

4. 2 Discussion:

Table 1. Summarize data on lead content in soil sample at the end of the
flood of the Gash River by the Inductively Coupled Plasma Optical Emission
Spectrometry method of the studied samples. The concentration of lead was
ranged between 1.00-13.30 mg/kg. The highest concentration of lead (13.30
mg/kg) was found in Hayalgasor samples and the lowest concentration (1.00
mg/kg) was found in Wadsharifi samples. The mean concentration of lead
in soil by the Inductively Coupled Plasma Optical Emission Spectrometry
method was (4.46 mg/kg) which was less than the amount allowed by the
WHO. The mean elemental concentration of lead in this study were higher
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than in the previous studies (Muayad .H.et al 2015), (Atiemo et al., 2011 )
,and (Endal Teju et al 2012) . However higher lead levels than the present
study was also recorded in other study (Wafaa.S. Eman.A.,2016), (Okonola et
al. ,2007), (Adelekan and Abegunde 2011), (Jaradat et al., 1999),and (Mico
et al., 2006).

Table 2. shows a multiple comparison of concentration of lead in soil samples
at the end of the flood of the Gash River between the studied groups. The
mean difference was significant at the 0.05 level. Samples from Wadsharifi
was done to make a comparison between the concentration of lead in soil
samples at the end of the flood of the Gash River samples from Wadsharifi
have the mean value (1.16 mg/kg) was the lowest value among all other means
which prove the amounts of lead concentration in the lowest concentration
of lead (1.00 mg/kg) and the highest concentration of lead was (1.50 mg/kg)
.The concentration of lead may have reached the river as a result of the natural
decomposition of rocks due to the nature of the mountainous region that the

river crossed on its arrival.

samples from Awetala have an average value (1.55 mg/kg) was the lowest
concentration of lead was (1.00 mg/kg) and highest concentration of lead in
this area was (2.30 mg/kg). Samples from Hay Algasor have an average value
(10.7 mg/kg) the lowest concentration of lead was (8.80 mg/kg) and highest
concentration of lead in these area was (13.3 mg/kg) .Lead concentration in
this region is the highest compared to other regions and this is because A
landfill located on the course of the river in this area or from agricultural
fertilizers and fuel stations that may have been swept into the riverbed due
to rain water and air pollution with car exhaust due to the presence of the
bridge in this site. The mean concentration of lead in soil samples at the end
of the flood of the Gash River of Kormota samples (4.46 mg/kg) the lowest
concentration of lead was (2.30 mg/kg) and highest concentration of lead in
this area was (7.40 mg/kg).
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Table 3: Show the Multiple Comparisons of lead concentration in soil samples
at the end of the flood of the Gash River with group, the results were analyzed
with SPSS test and Since P value (sig 0.00) is less than 0.05 we reject the
null hypothesis and we accept the alternative that means there was significant
difference in the concentration of lead in soil between the samples collected
from Wadsharifi and Hay Algasor sample (sig 0.00). Significant difference
between the concentration of lead in Awetala and the concentration of lead
in soil from Hayalgasor was found (sig.0.00). sample of soil collected from
Kormota and Hay Algasor was found (sig 0.002). The concentration of lead
in soil from Hayalgasor showed significant differences to samples collected

from all other areas (sig 0.00).
5. Conclusion:

Soil Contamination of Lead may expose a risk by direct ingestion, Smelling,
take-up in vegetable ranches and Soil, the Inductively Coupled Plasma
Optical Emission Spectrometry method is fairly selective, precise, and more
sensitive, The method is free from interferences which is an advantage of this
method. Therefore, the method can be used for routine analysis of soil. The
study has shown that there were considerable fairly small amounts of lead
element in the Gash River’s soil, based on the above analysis levels of lead in
the soil were less than the permissible limit of the World Health Organization.
Hayalgasor had higher levels of lead in the soil and this can be attributed to

the presence of many pollutants in this area.
6. Recommendations:

The following may be recommended from this research and should be taken

to the researchers in this area:

1. Sources of lead in Soils like inorganic fertilizers, pesticides and acaricides
need to be controlled. Fertilizers, pesticides and acaroids are known to be the

source of lead, which have been detected in Soils and water at high levels.
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2. Hayalgasor had the highest contamination levels of lead in water and
soils. Sincemost of the soil sampling was done around area, there is need
to institute mechanisms to reduce the level of contamination including
fixing the sewerage system, and checking on the conditions of automobiles

that ply the town routes.

3. Further research similar to this one must be carried out in other areas of

Kassala state, especially in the town center.
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