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Abstract:

The study aimed to find out the negative effects of social
media on the family. The study recommended attention to studies
of the impact of social media and urged young people to have the
effects social media can have on the family, deteriorating health,
mental health, behavior, values, culture, local and religious identity,
customs and traditions.

Keywords: Social media, WhatsApp, negative effects, family.
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Abstract:

The study dealt with the economics of agriculture in
developing countries with application to Sudan. The importance of
the research stems from the importance of the agricultural sector
in economic development in developing countries. The problem
of the study consisted in answering the following questions: What
are the characteristics of agriculture in developing countries. What
are the different sources of agricultural financing and what is the
role of agricultural cooperative societies in promoting this sector?
What are the sources of agricultural production in Sudan? The
study aimed to shed light on the importance of the agricultural
sector in economic development in developing countries, and
to identify the sources of agricultural financing with a focus on
the importance of agricultural cooperatives, and the volume of
agricultural production in Sudan. The study adopted the descriptive

n 02022 plyd - 1443 wiay-(ala) pine SUL 222l - dyginw g1y dadao dsolc dlao




£2017-2014 (L3 ga31 (313 guadf) Zcolid! Jguitl (8 ey 3 Calaaliaidl

approach and inductive analysis by collecting and processing
data and statistics related to the subject of the study. The study
concluded a number of results, including;
Key words: agricultural economics, developing countries,
the agricultural sector
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Abstract:

The problem of the study was to measure the extent of
awareness of the importance of forensic accounting and the
necessity of integrating it into higher education curricula among
faculty members in the accounting departments in Sudanese
universities. The study aimed to measure the extent of awareness
of the importance of forensic accounting and the necessity of
integrating it into higher education curricula for faculty members
in the accounting departments in Sudanese universities. In
Sudanese universities, an attempt to keep pace with recent studies
that dealt with the subject of criminal accounting and achieved
great progress in it. The study followed a set of approaches, namely
the historical approach, the deductive approach, the inductive
approach and the analytical descriptive approach. The hypotheses
and their vocabulary were developed to comprehensively
cover the aspects of the relationship between the independent
variable and the dependent variable. The researcher used the
questionnaire as a tool for data collection, their number was (54)
distributed among permanent faculty members at the accounting
departments in (3) universities in the state of Khartoum, namely
the University of Sudan, the International University of Sudan
and the National Ribat University.The study reached a number
of results, including the realization of the faculty members in the
accounting departments in Sudanese universities of the need to
integrate forensic accounting into higher education curricula by
allocating a sub-division within the Accounting Department to
teach the sciences and skills of forensic accounting and preparing
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complementary educational programs from several semesters of
criminal accounting for postgraduate graduates and universities
wishing to acquire science and skills in this field, there are
obstacles that prevent the integration of forensic accounting into
higher education curricula from the point of view of the faculty
members under study. Lack of qualified human resources who can
teach forensic accounting.On the basis of the results mentioned, the
study made several recommendations, including raising awareness
of the importance of practicing forensic accounting and studying
the possibility of including it in curricula in higher education
institutions. and scientific seminars related to this and encouraging
scientific and practical research in this field, starting to work on
finding a mechanism for how to integrate criminal accounting into
higher education curricula and allocating budgets to implement this
mechanism and benefiting from Arab and international experiences
in this field, starting to train human cadres that will have a role in
Teaching forensic accounting in Sudanese universities in countries
that have great experience in the field of forensic accounting.
Key words: Forensic accounting / higher education curricula /
faculty members.
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Abstract:

This study aimed at evaluating the efficiency and excellence
of smart services in terms of saving time and money and supporting
transparency, and then ensuring the existence of citizens’ data
through a single database serving all relevant authorities, as its
importance lies in facilitating relations between the government,
individuals and the sector The private sector, promoting the
use of information and communication technology between the
government and the private sector, and used public service data
(National Center for Information and the Public.) for the time
period (20172020-). The study followed the descriptive analytical
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approach. The use of a single database that includes all audiences
helps in maintaining public data for the maximum possible period
of up to tens of years, the possibility of contacting government
services at any time and from anywhere and benefiting from
the technical uses of the mobile phone in applications Smart
government, raising the level of transparency in procedures and
achieving customer satisfaction.
Key words :Smart Government / Ministry of Interior / Service
/National Center/ Government Services
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Abstract:

The last millennium witnessed many methods of knowledge
(Digital Information Technology) that helped human society
achieve its various purposes, and this means that the support of
the means of knowledge moved from pen and paper to computer-
based information systems, and because of this fact, ergonomics
sciences have gained increasing importance and rapid development
within The information age, and the science of human factors
engineering and ergonomics is considered as the science that is
concerned with studying the relationship between the user and
the application, such as products and systems, at every stage of
design and development, starting from the analysis through the
implementation process and ending with the use and comfort of
the user. This paper aims to introduce the concept of ergonomics,
which is based on understanding the interaction between humans
and other design elements, as well as evaluating the tasks,
functions and environments of systems to make them compatible
with the needs and capabilities of human performance. And the
extent of the development of ergonomics sciences in improving
user experience and benefiting from it in improving usability and
good design of applications and interfaces for products or systems,
where researchers followed the descriptive analytical approach to
analyze and describe the role of ergonomics in improving usability
and providing a good user experience. Finally, the study concluded
that through the application of ergonomics standards that help in
building good applications, a set of results were reached, the most
important of which is maintaining the simplicity of the application
and avoiding interface stuffing and stacking in order to improve
usability and use appropriate colors in the design of interfaces and
attention to the user experience and ensure the communication
system between The interface of the application and the user, as
it was applied through the application that was designed, which
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targets children from 58- years old, which is mainly based on
ergonomic considerations, and to provide various design solutions
that suit the abilities, limits, daily activities of children, their senses
and movement, as well as attention to the psychological aspects of
the user.
Keywords: Interaction Design, Ergonomics, User Experience,
Usability
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Abstracts:

In this research, a study was conducted about the use
of pozzolana as a partial alternative for cement.Anumber of
experiments have been carried out on natural and industrial
pozzolana substance for making pozzlana cement mixture. The
result as coming:The pozzlana blocks are more solid and durable
in resistance of loads than cement blocks. Never the less, the
pozzlanic blocks not affected by salting as cement blocks and
by that we reach the goal of the study which is contributing in
solving salting problem in coastal regions {port Sudan}, as well
as, contributing to environmental balance by reducing cement
percent and use the natural and low coastPozzlana substance.

Key Words: geological-materials-pozzolana-lime- building
materials- bricks
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Abstract:

Purpose: HIV\AIDS is developing major health problem in Su-
dan. This study investigate the CD4+ level among Sudanese HIV
sero-positive subjects with and without AIDS symptoms in com-
parison to the HIV sero-negative control to establish base line data
about CD4+ count in HIV infection in Sudan.

Methods: Eighty six individuals were selected for this study, their
age ranged between (13 —53) years, (60) subjects were males and
26 were females. The HIV seropositive were 60, of whom 54 were
AIDS patients. The presence of HIV specific antibodies was de-
tected and confirmed by ELISA and immunoblotting techniques
according to WHO criteria. CD4 and CD8 were counting by Dy-
nabeads T4- T8 Quantitative method.

Results: CD4" and CDS8" levels were counted together Differen-
tial of TWBCs. Significant lower counts of CD4+ were detected
among AIDS/HIV patients compared with AIDS/HIV sero-nega-
tive individuals. Increased of CD4+ counts were observed among
treated AIDS/HIV patients. No significant differences detected in
either CD8" count or the total WBCs in HIV seropositive and se-
ronegative subjects.

Conclusion: The counting of CD4+ T lymphocytes is important
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in the staging of AIDS/HIV disease for various purposes such as
deciding when to initiate prophylactic or therapeutic intervention,
and in monitoring the response following antiretroviral treatment.
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Introduction:
Acquired immunodeficiency syndrome (AIDS):

AIDS is a group of clinical syndrome caused by Human Im-
munodeficiency Virus (HIV), characterized by profound immune
suppression with diverse clinical features, including opportunistic
infection, malignancies and central nervous system infections (Os-
mond et al.,1991)

In Sudan the first identified HIV patient was a hemophiliac
boy in November 1987(March, 1987-1989). Screening of 52,000
healthy male volunteer blood donors showed an HIV-seropreva-
lence rate of 0.05%. HIV seroprevalence of 1.2% was detected
among 1118 children admitted to Khartoum Teaching Hospital

02022 plpé - 1443 Ly -(gala) pive Sl 232l - Gigiow gy G030 dxole dlao m




Magzoub A. Magzoub-Aymen Mudawe Nurain-Mohammed Mukhtar-Isam Mohammed Elkhidir

during the period 1985-1995. (Hashim et al. 1997). In 1988 the
first two HIV-positive individuals from southern Sudan were re-
ported, including one with clinical AIDS. (Woodruff ef a/, 1988).
From 1987 - 2002 the total number of HIV positive were 8669,
4428 were asymptomatic and the rest were AIDS cases. While 652
AIDS were reported in 2000, and 678 in the year 2001.The male to
female ratio of seropositive was 2:1. The age distribution of AIDS
commonly ranged from 20 up to 39 years and included the high
sexual active age. (SNAP, 2002).

CD4+ cells:

The decline in CD4+ in HIV infection cells reflects the pro-
gression of HIV infection. CD4+ counts were used for monitoring
of HIV infection to indicate the progress of HIVAAIDS symptom:s.
However, CD4+ count alone does not always reflect the clinical
status of HIV-infected individuals; untreated individuals with sim-
ilar CD4+ counts may have very different functional status, fre-
quency of opportunistic infections, and constitutional symptoms
and signs.

Treatment with antiretroviral therapy often results in increase
CDA4+ counts to levels that probably confer normal immune pro-
tection against opportunistic infection. Counting of CD4+ T lym-
phocytes is important in the staging of HIV disease for various
purposes such as deciding when to initiate prophylactic or ther-
apeutic intervention (CDC. 1992a; National institute of Health.
1990). CD4+ counts it is also important for defining the risk for
mother-to-infant transmission of HIV (Newell and Peckham. 1993)
and in monitoring the response following antiretroviral treatment
(Stein et al., 1992). It helps to determine how advanced HIV dis-
ease (staging) and to predict the risk of complications (progno-
sis). Medical conditions, such as oral thrush, Pneumocystis carinii
pneumonia (PCP), and Mycobacterium avium complex (MAC)
disease, occur at particular stages of HIV disease (Turner et al.,
1994; Fei et al., 1993).
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Objective:

The aim of this study to monitor the CD4+ level among Suda-
nese HIV sero-positive subjects with and without AIDS symptoms
in comparison with the HIV sero-negative control and to establish
base line data about CD4+ count among HIV infected subjects.
Materials and Methods:

This 1s a cross sectional study was done to determine the
CD4+ and CD8+ T cell subsets counts. This study was done in the
Department of virology, National Health laboratory, Khartoum,
Sudan and Institute of Endemic Diseases, University of Khartoum.

Two groups were included in this study, the first group in-
cluded AIDS/HIV patients in Khartoum teaching Hospital. While
the second group included subjects who attended at Department of
virology as voluntary for AIDS/HIV test.

The study was ethically approved by the institute of Endemic
Diseases ethically committee and Federal Ministry of Health. The
participants of this study were selected after filling formal con-
sent; male and female with deferent ages were included. The study
group included (76) subjects, (60) were HIV seropositive and (16)
were HIV seronegative controls. The (60) HIV seropositive were
clinically examined and classified into symptomatic and asymp-
tomatic according to CDC AIDS classification.

Data of age, gender, history of illness, socioeconomic status
were collected via questionnaire designed for this study and base
line data was collected by completion of this questionnaire.
Sample collection:

Five ml of venous blood was collected from each consent-
ed individual in ethylene diamine tetra acetic (EDTA) vacutainer
tubes (BD vacutainer) and submitted to the laboratory. The ob-
tained blood samples were tested for the presence of HIV specific
antibodies using ELISA and immunoblotting techniques.
Enzyme linked Immunosorbent Assay (ELISA):

All individuals were tested for the presence of HIV specific
antibodies in plasma. Plasma was separated by centrifugation of
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the EDTA blood at (1000) r.p.m for 5 min. Two different ELISA
techniques Human ELISA test, Dong-A AIDSDIA 7 test and im-
munochromatographic as simple test were used for the diagnosis
and confirmation of HIV infection.

Human ELISA was used for screening of HIV antibodies
against HIV-1 and HIV-2 and subtype, on microtiter strips wells.
The microtiter strips wells were coated with synthetic peptide
(Pept), and recombinant antigen (rAg), gp 41, gp 36, and the p 24
gag.

The positive and equivocal samples in screening test (Human
ELISA) were confirmed by the Dong-A AIDSDIA 1/2 as a second
ELISA. The immunochromatographic technique was used as con-
firmatory tests for positive and equivocal samples.

Dynabeads T4- T8 Quantitative method:
(Dynal A.S OSLo Norway):

4.5 ml of whole blood collected in EDTA tubes were rotated-
for 2 minutes at room temperature within one hour of collection.

225ul-washing/phosphate buffer saline (PBS) solution and 2
X 125ul blood. (Total 250ul) were added to dynal test tubes.
Monocytes depletion:

25ul of magnetic beads coated with anti CD14 antibodies
(Dynabeads ® M-450 CD14) diluted %2 in (PBS) were added to the
test tubes, mixed and incubated with a tilt-and rotatedfor 10 min-
utes at room temperature on Dynal rotator (Dynal Sample Mixer
MX]I) (tilt-and-rotate action). Magnetic particle concentrator (Dy-
nal MPC ®-M) separated the Monocytes within 2 minutes. 200ul
monocyte-depleted blood was transferred to each of 2 test dynal

tubes.
CD4+ - CD8+ Lymphocyte isolation:

200ul washing/ PBS solution was added to monocyte deplet-
ed blood tubes.

25ul of beads coated with anti CD4 (Dynabeads ® M450
CD4) monoclonal antibodies were added to dynal tube. 25ul of
beads coated with anti CD8 (Dynabeads ® M450 CD8)monoclonal
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antibodies were added to the second tube. The tubes were mixed
carefully, and incubated with a tilt-and rotated for 10 minutes at
room temperature on a dynal mechanical rotator. The beads were
separated by the magnetic MPCQ placed for two minutes. 500 pl
of PBS was used to wash the isolated cells 2Xtimes 2 minutes

each.
CD4+ and CD8+counting:

The isolated CD4+ and CD8+ T lymphocyte were re-sus-
pended in 50ul lysis solution for 5 minutes at room temperature.
The nucleius of CD4+ and CD8+ were stained by Gentian violet
and counted by light microscope using haemocytometer. The re-
sults were expressed as cells per microliter whole blood.
Results:

A total of (76) subjects were included in this study, 55
(72.36%) of them were male, and 21 (27.64%) were female (Ta-
ble 1). The age of the studied subjects ranged between 13 and 53
years, more than 70%, were of age between 20 and 40 years (Table
2). There were 26 (34 %), married patients and 50 (66 %)were
single. Spouses, solders and, drivers were 19.7% , 14.5%, 5.3%
respectively (Table 3).

(Table 1): Distribution of gender of HIV positive and negative

subjects
HIV +ve AIDS HIV -ve Total
Male 5 35 10 50
Female 1 19 6 26
6 54 16 76

Note: No significant differences were detected between males and

females.
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(Table 2): The age groups of studied individuals

Age group HIV positive | HIV negative AIDS
20-10 0 0 3
30-21 9 1 15
40-31 6 4 18
50-41 1 1 15
60-51 0 0 3

(Table 3): Occupational of included subjects
Occupational Frequency
Spouses (% 19.7) 15
Solders (% 14.5)11
Drivers (% 5.3)4
Other (% 60.5)46

(Table 4): AIDS among HIV positive individuals

HIV serology negative HIV serology positive and AIDS
(% 21.1) 16 (% 78.9) 60
AIDS positive AIDS negative
(% 10) 6 (% 90)54

60 (78.9%) of studied individuals were positive for HIV, of
whom 90% were AIDS patients.
(Table 6): Mode of transmission among HIV serology positive

cases
Sexual contact | Infected parents St .transfu- HIV.p05|-
sion tive
(% 90.7) 49 (% 1.9) 1 (% 7.4) 4 G
symptoms
6 0 0 Without
symptoms

Sexual contact was the significant mode of transmission
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(Table 7): The marital status of HIV positive individuals

Married Single
HIV positive (% 28.3)17 |(%71.7) 43
HIV negative | (% 56.3) 9 (% 43.8) 7

Significant difference in marital status was noticed.
(Table 8): Common clinical symptoms of AIDS patients

Symptoms Frequency
symptoms No symptoms

Weight loss 51 3

Diarrhea 44 10

Fever 32 22

Cough 24 30

Dermatitis 15 39

Candidasis 38 16

LAD 16 38

KS 4 50
Among AIDS patients no significant values of different symp-

toms although 51 of 54 were presented with weight loss.
(Table 9): Total white blood cells count of the studied individuals

3x10°\L> |to 7)x10°\L 3) 7x10°\L<
HIV positive 19 38 3
HIV negative 2 12 2

No significant difference were detected
(Table 10): CD4 counts of studied individuals

CD4 cells\ul Frequency
Less than 100 21
100-199 15
200-299 9
300-399 8
400-499 2
More than 500 21
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AIDS patints had significant less CD4+ counts
(Table 11): CD4 counts among different age groups.

CD4 cells\ul Age Toups
10-20 |21-30|31-40| 41-50 | 51-60 | Total
Less than 100 1 6 6 6 2 21
100-199 2 3 7 2 1 15
200-299 0 4 2 3 0 9
300-399 0 2 3 3 0 8
400-499 0 0 0 2 0 2
More than 500.| O 10 | 10 1 0 21
VO bls%l%})ngdmn%lgaﬁ{se(i%dlwdualsllrllgxr/g mgmﬁcantRI higher CD4+
countt an V serology positive

No significant reduction in CD4 counts among HIV serology pos-
itive patients without symptoms.
(Table 12): CD4 counts in AIDS patients with different clinical

symptoms
ceCIIZ €I-l| W.L | Diarrhea | Fever | Cough m[:\il':is Cdaar;?;- KS
Less
than 21 19 14 12 10 21 1
100
100-199 | 15 14 8 5 5 11 2
200-299| 9 8 7 4 0 4 0
300-399| 5 3 3 3 0 2 1
400-499 | 1 0 0 0 0 0 0
More
than 0 0 0 0 0 0 0
500

There is significant frequency association between CD4 count less
than 400cells\ul and diarrhea, fever, cough, candidiasis and Kapo-
si Sarcoma.

Significant CD4 count less than 200 cells\ul with dermatitis (15
infected patients)
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Significant weight loss with CD4 counts less than 200 cells\ul
(Table 13): CD8 counts among HIV positive and negative individ-

uals.
CD8 cells\ul | Less than 250 | 800 — 250 | More than 800
HIV Positive 14 20 26
HIV negative 0 12 3

No significant differences in CD8 count among each HIV serology

negative and positive patients.
' ™y
Fig. 1. CD4 count of the sudy individuals
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Discussion

Although significant data on CD4+ counts of HIV infected
individual is globally available, no data is available on the immune
status of HIV infection in Sudan. Total of (76) consent individuals
were included in this study. All individuals were reporting vol-
untary for HIV serology testing either for travelling requirement
or for diagnosis of suspected HIV infection. In this study (50/76)
studied individuals were males, twice the number of females re-
cruited in this study. The high number of male in this study could
be due to the fact that most of individuals who seek HIV testing for
travel requirement are males, furthermore, males presented them-
selves to clinics more than females due to socio-economic cultural
reasons.

It was noticeable that most of HIV positive individuals were
within the age rang of (20-40) years. This age group is the sexual-
ly active group and can explain this finding by the fact that (90%)
of studied HIV positive individuals in this study were infected by
sexual contact. Similar previous studies in Sudan and sub-Saharan
Africa indicated that sexual contact is the common mode of trans-
mission of HIV (McCarthy et al., 1989).

Soldiers and drivers were more affected than other occupa-
tion and both occupations were associated with traveling to east-
ern and southern regions of Sudan this results is similar to s study
done by McCarthy (1989) which reported high risk of HIV infec-
tion in solders.

There was no significant difference in the total white blood
cell counts among HIV serology positive compared with HIV se-
rology negatives however, all AIDS patients had significant lower
CD4 count compared with clinical signs of AIDS regard less to
the presence of HIV specific antibodies. All patients with clinical
signs of AIDS had CD4 count less than 500 cell\mm?®. It appeared
that development of AIDS symptoms is associated with decreased
CD4 to <500 cell\mm?®. Similar findings were reported in studies
from other counties (Barker et al 1998). The finding indicates that
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an increase in CD4 count cells to >500 cell\mm? lowers the possi-
bility of opportunistic infections in AIDS patients.

In this study the decrease of the CD4 count to less than <400
cell\mm? was significantly associated with diarrhea, fever, cough,
candidiasis and Kaposi Sarcoma Similar results were reported
by Pistone at Fann University Hospital in Dakar, Senegal and by
Supanaranond (Pistone et al., 2002). (Supanaranond et al., 2001).

70% of the studied AIDS patients were infected with candi-
diasis as first clinical sign, similar results were reported by Van
meter (Van Meter ef al., 1994) and Spinillo (Spinillo et al, 1994).

The CD4 levels <200cells\ul were significant associated with
weight loss and Dermatitis, similar to the results reported by For-
rester (Forrester ef al., 2001).

All HIV seronegative individuals had CD4 count >500cell\
mm?® and non had opportunistic infection. Among normal Suda-
nese CD4>500cell\mm’ seem to be protective from opportunistic
infection. Similar to the results reported in other countries (Gruber
et al., 1991).

The antiviral drugs increased the number of CD4 count. 4 of
5 treated patients had elevated CD4 count after treatment for one
month and clinical symptoms decreased gradually, as previously
reported by Giorgi in USA (Giorgi ef al., 1998).
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Abstract:
Introduction: Herbal medicine is the use of medicinal plants for
prevention and treatment of diseases; it has less side effects and
they have great effectiveness. This is an experimental comparative
study was conducted in Port-Sudan city.
Aim: this study to determine fibrinolytic activity of Cinnamon Cassia
aqueous extract at different concentrations in vitro .
Method: Standardized human whole blood clots were incubated at
different concentrations of Cinnamon Cassia (0. 5, 2, 4, 8,and 16)
%. The D-dimer (DD) levels and WB clot weight were measured
for each concentration after 3 hours of incubation using I chroma
IT analyzer and sensitive balance. The data was analyzed by SPSS
software using one way ANOVA analysis.
Results: The Overall, mean DD (ng/ml) levels were significantly
different across samples incubated with Cinnamon Cassia aqueous
extract at different concentrations , and the mean pre and post
incubation WB clot weights (grams) were significantly decreased.
Conclusion: This study concluded that Cinnamon Cassia aqueous
extract possesses fibrinolytic activity following in vitro incubation
of WB clot at different concentrations. Therefore, further
investigations for Cinnamon Cassia aqueous extract as a potential
alternative fibrinolytict agent is needed.

Keywords: Cinnamon Cassia, Fibrinolysis, D-Dimer and
Whole blood clot.
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Introduction

Thrombotic diseases such as myocardial, stroke and
cerebral infarction which cause a serious consequences of the
thrombus formed in blood vessels(1). Thrombolytic agents are
used to dissolve the already formed clots in the blood vessels
and as important means of establishing reperfusion, however,
these drugs such as streptokinase (SK), rtPA and urokinase have
serious complication which might lead to fatal consequences(2).In
different country such as In India, streptokinase and urokinase were
widely used due to the lower cost of SK, however, their use was
associated with serious complication such as hemorrhage, severe
anaphylactic reaction, lacks of specificity and immunogenicity (2-
4). Herbal medicine was used since ancient times for the treatment
of many diseases. The herbal products are often considered as
safe compound because they are from natural orgin (3). There is
increased research on traditional herbal medicines on the basis of
their known effectiveness in the treatment of different illness for
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which they have been traditionally applied (2).

Considerable efforts have been directed towards the
discovery and development of natural products from various plant
and animal sources which have antiplatelet (5, 6), anticoagulant
(7, 8), antithrombotic and thrombolytic activity (9). Cinnamon
1s a common spice used by different cultures around the world
for several centuries. It is obtained from the inner bark of trees
from the genus Cinnamomum, a tropical evergreen plant that has
two main varieties; Cinnamomumzeylanicum (CZ) and Cinnamon
cassia (CC) (also known as Cinnamomumaromaticum/Chinese
cinnamon). In addition to its culinary uses, in native Ayurvedic
medicine Cinnamon 1is considered a remedy for respiratory,
digestive and gynaecological ailments (10, 11), from different
parts of the world have demonstrated numerous beneficial health
effects of Cinnamon, such as anti-inflammatory properties, anti-
microbial activity, reducingcardiovascular disease, boosting
cognitive function and reducing risk of colonic cancer (11).

There are many drugs used for the prevention and treatment
of reduced fibrinolytic activity, such as streptokinase, urokinase
and rtPA. However, these drugs have severe complications
after treatment such as antigenicity , bleeding beside they are
very expensive. Cinnamon Cassia has been reported as an anti-
bacterial, anti-inflammatory, anti-viral, and anticancer activities
mention earlier. Its thrombolytic effect on in vitro clot lysis not
discovered yet. The Cinnamon source from the plant are likely
to be saver , less antigenic and inexpensive. Therefore, this study
was conducted to determine the fibrinolytic activity of Cinnamon
Cassia aqueous extract at different concentrations on whole blood
clot in vitro using DD and whole blood clot weight.
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Materials and methods

Ethical consideration:

Allvolunteers were excused before taken the sample and encouraged
by informing them the reasons and benefits of this study.
Whole blood (WB) clots preparation:

Standardized whole blood clots were prepared from (4.50) ml of
venous blood derived from a healthy volunteer with blood group
O positive (n = 15). The whole blood was then transferred into
three different pre-weighed, sterile siliconized, plain glass tubes
(12 x 75 mm). Each tube contained 1.50 ml whole blood without
anticoagulant and the blood was allowed to clot at room temperature
for 3 hrs to ensure complete clot retraction and separation of the
clot from the edges of the tubes. After clot retraction the serum was
carefully removed from the edges of the glass tube using a Pasteur
pipette without disturbing the clot. Finally the weight of the tube
together with the clot was determined using an electronic balance.
The WB clot weight was estimated by calculating the difference
between the weight of the tube containing the clot and the weight
of an empty tube.

Preparation of Aqueous extract:

The Cinnamon bark (cinnamomi cassia) was pulverized
and soaked in one volume of water (32 g of Cinnamon powder
was soaked in 100ml of distilled water) for 48 hours at room
temperature, and further dissolved. By sonication for 8 hours.
The extract was filtered using sterile filter paper . The yield was
about 100 ml, then all the extract were dissolved in a sterile
beaker and sterilized by passing it through a 0.22-um syringe
filter.) then one ml of the preparation was added to one ml of
normal pooled plasma to make serial dilution.

Preparation of normal pooled plasma (for normal control and
as diluents:
Human pooled PPP was prepared and was strictly processed by
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collecting 9.00 ml of WB into two tri-sodium citrate tubes (4.5 ml
each) from participants with O blood group (n= 15). Immediately
after blood collection, the samples were centrifuged at 1500xg for
15 min at room temperature. Then the supernatant was centrifuged
at 1200 xg for 15 min. The procedure was carried out according to
the Clinical Laboratory Standardization Institute (CLSI) guidelines
for coagulation tests.

WB clot lysis method for fibrinolytic Assessment of Cinnamon
Cassia aqueous extract:

Different concentrations of Cinnamon Cassia aqueous extract
(0.5,2,4,8,and 16%) were prepared using pooled PPP as the diluents.
The WB clots were immersed in each dilution and incubated in
temperature- controlled water bath at 37°C for 0 and 3 hrs. After
incubation, the pooled PPP was transferred into a microcentrifuge
tube (bullet tube) using a Pasteur pipette after gentle shaking of
the clot. The plasma was centrifuged at 1200 xg for 5 min, and the
supernatant was separated for DD measurement using coagulation
analyzer as mentioned above. A fter removal of the plasma, the clots
were weighted by calculating from the differences of the weight of
the tube before incubation and the weight after incubation (WB
clot weight = weight of tube containing WB clot before incubation
— weight of tube containing WB after incubation) using analytical
sensitive balance. Then the DD levels was measured by I-chroma
IT Automated immunoassay Analyzer.

Statistical analysis

Statistical analysis was carried by SPSS software and one way
ANOVA test was applied followed by post-hoc comparison using
Dunnett T3 for D-dimer and Paired t test was also applied for the

clot weight analysis.
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Results
A Total of (15) healthy adult subjects with group O were selected

to prepare platelet poor plasma and whole blood clot according to
inclusion criteria and (15) healthy adult subjects were included in
this study for whole blood clot preparation.

Table (1): shows the means (SD) of DD level for different
concentrations of cinnamon aqueous extract. The DD means level
show gradually increasing between different concentrations of
cinnamon aqueous extract until reach enzyme limit activity (plateau
shape) then there was reduction in DD level as concentration
increased, which indicates the effect of cinnamon aqueous extract
on fibrinolysis.

Table (1): Descriptive statistics of DD level means (SD) level
at different concentrations of cinnamon aqueous extract (n=7)

Concentrations DD
of cinnamon Mean (SD)
Base line 50.14 (1.07)
% 0.5 701.95 (143.14)
% 1 1066.13 (115.25)
%2 1900.38 (372.03)
% 4 772.37 (125.77)
%8 439.06 (89.57)
% 16 269.60 (61.68)
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Figure (1): show the mean of DD level means (SD) level at
different concentrations of cinnamon aqueousextract (n=7)
Table (2) Shows significant means differences (MD) of DD level
between different concentrations of cinnamon aqueous extract
base line vs %0.5, base line vs %1, base line vs %2, base line vs
4%], base line vs 8%, base line vs %16, %0.5 vs %1, %0.5 vs
2%, 0.5% vs 8%, %0.5 vs% 16, 1% vs %2, 1% vs 4%, 1% vs
8%, 1% vs %16, %2 vs %4, %2 vs %8, 2% vs %16, %4 vs% 8
and 4% vs % 16(p<0.05). Except for 0.5% vs 4% which showed
insignificant MD (p>0.05). This indicates the effect of cinnamon
aqueous extract on fibrinolysis at different concentrations on DD

level.
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Table (2): Comparison of means differences of DD level between

differentconcentrations of cinnamon aqueousextract(n=7)

Concentrations

DD

MD (95% CI) p-value

Base line vs

% 0.5
Base line vs

% 1
Base line vs
Basg/(ii%e \&
Base(:%iiﬁe Vs

% 8
Base {fne VS
% 16
% 0.5% vs 1

% 0.5% vs 2
% 0.5% vs 4
% 0.5% vs 8
% 0.5%vs16
1% vs % 2
%1 vs %4
1 vs 8%%
%1 vs %16
% 2 vs 4%
2 vs 8%%
2% vs 16%
4% vs 8%
4% vs 16%

% 8 vs% 16

-651.18 (-894.90, -408.72)

-1015.98 (-1296.82, -735.14)

-1850.24 (-2482.02, -1218.45)

-722.22 (-971.43, -473.02)
- 388.91 (-541.01, -236.81)

-219.45 (-324.198, -114.71)

-346.17 (-653.30, -75.04)

-1198.43 (-1819.05, -577.81)
-70.42 (351.46, -210.63)
262.90 (17.75, 508.04 )
432.36 (193.37, 671.34)
-834.26 (-1456.65, -211.86)
293.76 (5.46, 582.06)
627.07 (368.34, 835.80)
796.53 (536.16, 1056.90)
1128.02 (506.63, 1749.40)
1461.33 (837.10, 2085.69)
1630.78 (1003.12, 2258.45)
89.66, 576.95))333,31
502.77 (263.28, 742.25)

169.46 (13.53, 325.38)

<0.001

<0.001

<0.001
<0.001
<0.001

<0.001

0.012

0.001
>0.950
0.033
0.001
0.010
0.045
<0.001
<0.001
0.001
<0.001
<0.001
0.007
0.001

0.030

One way ANOVA test was applied followed by post-hoc
comparison using Dunnett T3. P value set as <0.05 is significant.
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MD:meandiference

Table (3) showed the mean (SD) and mean differences of whole
blood clot pre and post incubation with different concentration of
cinnamon aqueous extract. The whole blood clot in post incubation
with cinnamon aqueous extract was lower than pre and statistically
significant at different concentrations of cinnamon aqueous extract
(p<0.05). Except for concentrations of 8% and 16% which showed
insignificant value (p>0.05). The results indicated that the effect of
the cinnamon aqueous extract on blood clot weight.

Table (3). Comparison of pre and post incubation of whole
blood clot with cinnamon aqueous extract (n = 40)

Mean (SD) MD (95% CI) P value
Concentrations
Pre Post
0.96 0.05 (0.03
0 )
% 0.5 (0.21) 0.91 (0.21) 0.06) <0.001
1.07 0.07 (0.03
0 D)
% 1 (0.12) 1.00 (0.10) 0.12) 0.006
0.97 0.10 (0.06
(1) 9
% 2 (0.25) 0.87 (0.26) 0.14) 0.001
0.92 0.08 (0.02
b} >
% 4 (0.22) 0.85 (0.25) 0.13) 0.012
0.92 0.08 (-0.01
0 )
% & (0.25) 0.84 (0.26) 0.17) 0.059
0.91 0.10 (0.01
0 D)
% 16 (0.26) 0.81 (0.25) 0.18) 0.031

Paired t test applied p value set as 0.05. P-value <0.05 is significant
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Figure (2): Comparison of pre and post incubation of whole
blood clot with cinnamon aqueous extract (n = 7)
Discussion

Coronary heart disease (CHD) is the most common form of heart
disease . It occurs when the arteries supplying blood to the heart
narrow or harden from the build-up of plaque . Plaque is made up
of fat, cholesterol and other substances found in the blood . This
plaque build- up is also known as atherosclerosis. Cinnamon is the
one of the most important herbal drugs and has been widely used
in the world in a folk medicine , cinnamon has been traditionally
applied to the treatment of inflammatory disorders , gastric diseases,
antimicrobial , antiviral , anti oxidant , antitumor ,antihypertension
, and antilipemic . This study aimed to to determine the fibrinolytic
activity of Cinnamon Cassia aqueous extraction whole blood
clot using in vitro study . The result of study showed that DD
means level showed significant increasing between different
concentrations of cinnamon aqueous extract (0. 5, 2, 4, 8,and
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16) % , until reach enzyme limit activity (plateau shape) then
there was reduction in DD level as concentration increased which
indicates there was effect of Cinnamon Cassia aqueous extract on
fibrinolysis.The result of WB clotting weight showed that there
was reduction in clot weight pre and post which indicated there is
significant difference. This study has been done by combination of
two previous clot lysis studies by Parsat et al and Abuzar Elnager
et al 2013. There is no previous study on the effect of Cinnamon
and its thrombolytic effect on clot lysis which indicate that this
study is novel.

Conclusion

This study concluded that Cinnamon Cassia extract possesses
fibrinolytic

activity using DD level and clot weight.
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Abstract:

Manual classification of disease into different classes based on
residential patient areas is a tedious task and may vary depending
on the scenario studied. Therefore, the standard Naive Bayesian
classification algorithm was used to classify the disease based on
several characteristics that represent their residential areas and
their numbers, and for quick and easy prediction also in the process
of classifying the areas most susceptible to chronic disease, and
the importance of the study lies in reducing the normal manual
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work. A methodology focused on the problem of extending the
traditional naive Bayesian model was used to classify uncertain
data. The main problem of the naive Bayes model is estimating
the conditional probability of the class, and estimating the kernel
density is a common method so the kernel density estimation
method has been extended to deal with uncertain data.This
reduces the problem to considering double integrals. For finite
kernel functions and probability distributions, the double integral
can be evaluated analytically to give a closed formula, allowing
an efficient formula-dependent algorithm in general, however,
double integral cannot be simplified in closed forms. In this case, a
sample-based approach is proposed.The remarkable experimental
results also indicate that the proposed classification method can be
promising and can be applied elsewhere and help in the diagnosis
process by patient area. The Naive base algorithm was used to
validate the proposed method experimentally to be 90% accurate,
which proves its efficiency.

Keywords: Classification,patients, chronicdiseases, NaiveBayes
Problem statement :

Difficulty dealing with small-scale data and forecasting
multiple, overlapping categories

It is difficult to classify the areas most susceptible to chronic
diseases.
Aims of this paper :

Extending the traditional, naive Bayesian model to classify
uncertain data

Easy and fast prediction of data set category

Improving the condition of categorical variables compared to
numerical variables
Introduction:

Naive Bayes is a classifier using probability and statistical
methods proposed by a British scientist, Revered Thomas Bayes %,
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Naive Bayes often works much better in many complex real-world
situations than might be expected V.

Naive Bayes is a popular model in Machine Learning
applications because of its simplicity in allowing all attributes
to contribute to the final decision equally. This simplicity is
equivalent to computational efficiency, which makes the Naive
Bayes technique attractive and suitable for various fields.

Naive Bayes is a subset of Bayesian decision theory. It’s called
naive because the formulation makes some naive assumptions.
Python’s text-processing abilities which split up a document into
a vector are used. This can be used to classify text. Classifies may
put into human-readable form.It is a popular classification method
in addition to conditional independence, overfitting, and Bayesian
methods. (2

Considering a set of objects, each of which belongs to a
known class, and each of which has a known vector of variables,
the aim 1is to create a rule which enables to allocate future objects
to a class, given just the vectors of variables marking out the future
objects. These problems are known as —supervised classification
probleml, are worldwide, and most of the methods for constructing
such rules have been developed. It is very easy to establish, and
no need any complicated repetitive parameter estimation schemes.
This means it should be applied to huge data sets. It is easy to
interpret, so unskilled users in classifier technology can make out
the reason for it 1s making the classification it makes. Finally, it
often does surprisingly well: it should not be the best possible
classifier in any particular application, but it can usually be relied
on to be robust and to do well.

ClassificationMethodology :

Naivebayesalgorithm

TheBayesTheoremformulaisasfollows:

It provides a method for calculating the suffix P (¢ | x) from P
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(c), P(x),and P (x | ¢). Look at the equation below:

Class Prios Probabilit)
Likelihood 7 T
"

P(x| ) P(c)
P(x) s

Posterior Probability Predictor Prior Probability

Plc| x)=
l

Ple|X) = P(x, | €)= P(x, |e)x---x P(x_|c)x P(c)

Where:
P(c | x) is the posterior probability of class (target) for the
given predictor (attribute).

P(c¢) 1s the prior probability of class.

P(x | ¢) is the probability which is the probability of expecting
a given class.

P(x) is the previous probability of the prediction.

Analysis and discussion

TrainingandTestDataSetSamples:

The followingisthe sample ofthe training group corresponding
to the selection of the most common chronic disease in the eastern
regions. The table clearly shows the different features used for the
classification and the nature dependent on the application. The
test data is also similar to the training data without class column
which will be predicted with the help of the implementation of the
algorithm described below.

Using the probabilities estimation below :

( chronic diseases = asthma , number of patients= 15, areas

of injury= East )
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Tablel : Data set

Chronic diseases Num.b er of | Areas of inju- class
patients ry

Heart diseases 17 The West high
Stroke 15 The South medium

Depression 17 The East low

Asthma 17 The East high

Lug cancer 25 The West high

Stroke 18 The North low

Asthma 15 The East high

Asthma 22 TheEast low

Although the number of crisis patients is large in the eastern region,

the disease is classified as belonging to the LOW category because

of the field of specialization that depends on the application.

Step 1 : We calculate the probabilities of the target

attribute values :

P(high) =40.5 =8/
P(medium) = 10.1 = &/
P(low) =30.3 =8/
Create probability table(2,3,4)(likelihood ) :

Table 2:
Predicted expected Low high medium
Heart diseases 0/3 1/4 0/1
Stroke 1/3 0/4 /1
Depression 1/3 0/4 0/1
Lug cancer 0/3 1/4 0/1
asthma 1/3 2/4 0/1
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Table 3:
Number of patients Low high medium
15 0/3 1/4 1/1
17 1/3 2/4 0/1
22 1/3 0/4 0/1
25 0/3 1/4 0/1
Table 4:
Areas of injury Low high medium
The West 0/3 2/4 0/1
The south 0/3 0/4 1/1
The north 1/3 0/4 0/1
The East 2/3 2/4 0/1

Classification result:

P(high\new instance)= P(high)*P(chronic diseases = asthma\
high)*P(number of patients= 15/high)*P(areas of injury=east/high )

P(high)= 0.5*%(20.0312=(4/2*4/1* 4/

P(medium\new instance)= P(medium)*P(chronic diseases =
asthma\ medium)*P(number of patients= 15/ medium)*P(areas of
injury=east/ medium )

P(medium)= 0.1*(00=(1/0*1/1* 1/

P(low\new instance)= P(low)*P(chronic diseases = asthma\
low)*P(number of patients= 15/ low)*P(areas of injury=east/ low )

P(low)= 0.3*(10=(3/2*3/0* 3/

Then P(high) > P(low) & P(medium)

Results:
Study results based on previous experience
1. So the crisis is most prevalent in the east (Chronic
diseases are categorized into different categories based
on Relevant traits as the number of disease-related traits
is increased to determine the original knowledge of the
disease and categorized accordingly)
2. When the independence assumption is held, the naive
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Bayes classifier performs better compared to other models
such as logistic regression and requires less training data.

3. Theabove improved algorithm can be applied to any region

of the world, where the algorithm has been improved by
applying it to multiple samples of a data set andGet faster
when training and query large numbers

4. Facilitate the diagnosis process according to the region.

Recommendations:

Using more than one data mining algorithm with multiple
classification tasks to learn how to interact with properties and for
further development and improvement.
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Some Aspects of apply the Hankel transform
method in many different areas of physics
and Engineering

University of Omdurman-Faculty
Dr.WigdanMagboulAhmedMohammed o Mathematical sciences- Applied
Mathematics
Abstract

We establish a new solution of ordinary differential equation
(ODEs) and partial differential equation (PDEs) using Hankel
transform methods and compare the new solutions with other
methods, This method very efficient, easy and not wide use in
solving some problem in ordinary differential equations (ODEs).
and Partial differential equations (PDEs) compared with the other
methods , apply the Hankel transform method in many different
areas of physics and engineering. In this paper we used some
mathematics program (Matlab)Results: we found Hankel transform
is very useful for solving solution of ordinary differential equation
(ODEs) and partial differential equation (PDEs) using Hankel
transform methods and compare the new solutions with other
methods, apply the Hankel transform method in many different
areas of physics and engineering
Keywords: Hankel transform, Bessel transform, Ordinary Differential
Equation, Partial Differential Equation, Bessel functions
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Introduction:

In mathematics, the Hankel transform expresses any given
function f(r) as the weighted sum of an infinite number of Bessel
functions of the first kind Jv(kr). The Bessel functions in the sum
are all of the same order v, but differ in a scaling factor k along the
r axis. ... It is also known as the Fourier—Bessel transform.

In 1960 B.R.Bhonsle obtain a relation between the Laplace
transform of tHf(t) and the Hankel transform of f(t) ,when
R(W) > —1 The result is stated in the form of a theorem®:

if f and H,{f; E}belong to L(0,)and if R(n) > —1,R(u+v) >

()
—1,R p > Othen:

L0} = | KODIGIEE
0
Where:
1
k(p,§) =T(u+ v+ 1)E@* + &) 2R <—p )
Vp? +§7
Proof. Since f € L(0,%) we have, by the Hankel transform

inversion theorem. ©
In 1974 J.R. RIDENHOUR and R.P.SONT assume : let Fv (%),

the Hankel transform of f , defined by Fy(x) = fo fOVxXt J, (xt)dt
Itis proved that = -

the Parsqval relation fo Fy(x) G, () dx = fo f()g(x)dx holds ,
if ()X 2 f(x) €

L(0,R) for each finite R > 0, f is bounded variation in ,a, %- for
some a > 0, and

f(x) » 0asx - o (jj)8 € L(0,%)  gis of bounded variation in a
neighborhood of every point where f'is not and Gv(X) = O(x™*7")

as X = oo for someA = 3/2. @
In 1983 ROB BISSELINC AND RONNIE KOSLOFF, A
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new method is presented for the solution of the time dependent
Schrodinger equation, expressed in polar or spherical coordinates.
The radial part of the Laplacian operator is computed using a Fast
Hankel Transform. An algorithm for the FHT is described, based
on the Fast Fourier Transform. The accuracy of the Hankel method
is checked for the two- and three-dimensional harmonic oscillator
by comparing with the analytical solution. The Hankel method
is applied to the systemH + Hz with Delves hyperspherical
coordinates and is compared to the Fourier method. ©

In 1997 I.LALI and S.KALLA , introduce a generalized form of
the Hankel transform , and study some of its properties. A partial
differential equation
associated with the problem of transport of a heavy pollutant
(dust) from the ground level sources within the framework of the
diffusion theory is treated by this integral transform. The pollutant
concentration is expressed in terms of a given flux of dust from the
ground surface to the atmosphere. ©
1.2 Problem Statement:

In this research , we will use Hankel transform method
to find the solution of partial differential equations , and apply
relationship between Hankel transform and Fourier transform and
applications .

1.3 Objective:

We establish a new solution of ordinary differential equation
(ODEs) and partial differential equation (PDEs) using Hankel
transform methods and compare the new solutions with other
methods.

1.4 Research Methodology:
The method that we use to solve some problem in differential
equations as follows
1. We apply the Hankel transform method in many different
areas of physics
And engineering
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Applications

The Electrified Disc
Let v be the electric potential due to a flat circular electrified disc,
with radius
R =1, the center of the disc being at the origin of the
three-dimensional space and its axis along the z — axis.
In polar coordinates, the potential satisfies
Laplace’s equation
_0%v  10v  d%*v

2" "4 - =
% _6r2+r6r+622 ¢ (1)

The boundary conditions are
v(r,0) = v, ,0=sr<i1 )

ov
E(r,O)—O , r>1 3

In (3.9.2), Vo is the potential of the disc. Condition (3.9.3) arises
from the

symmetry about the plane z = 0.

Let
V(S, Z) = }[O{U(rr Z)}

FIGURE 3.1 Electrical potential due to an electrified disc
So that
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2
Ho{V?v} = —s?2V(s,z) + ZTZ(S’ z)=0
the solution of this differential equation is
V(s,z) = A(s)e™* + B(s)e**

where A and B are functions that we have to
determine using the boundary conditions.
Because the potential vanishes as z tends to
infinity, we have B(S) = 0. By inverting the
Hankel transform, we have ®

v(r,z) = fooo SA(s) e™5%],(sr)ds

4)
The boundagy conditions are now
v(r,0) = [, sA(s))o(rs)ds=v, , 0<7r<0
©)
0 00
a—Z(r, 0) = [, s*A()]o(rs)ds =0 r>1
©)

Using entries (§) and (9) of Table 9.1 , we see that
A(s) =sins/s* go that

cosins gy
0o ¢ Jo(rs)ds o

2v

v(r,z) = —
In Figure 3.1 , the graphical representation of
v(r, Z§ Vo =1 for is depicted on the domain
0<r<20<z<1 . The evaluation of V(r,2)
requires numerical integration
Equations(4) and (5) are special cases of the more general
pair of equations ©

[ fO),t)dt = a(x) , 0<x<1

(8)
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[ f®&de=0 , x>1 %,

Where @(x) is given and f(X) is to be determined .

The solution of (3.9.3) can be expressed as a repeated integral .
(10)

Z—axl—a
[(a+1)

f(x) = fols""“],,m(xs)%f;a(t)t"“(sz —t)%tds ,-1<a<0 (3.9.9)

fx) = % Jo 5T e (15) = [ a(H(s2 - 12)deds ,0<a <1 (39.10)

Ifa(x) =xFf,anda < 1,2a+B>-3/2 ,a+v>-1,v>—1then
F(1+%)x—(2a+ﬁ+1)

- X a+f+1
[ 20r(1+a+E2) ot Jo+a(D)dE 10)
With B=vanda<l,a+v>-1v>-1 further

simplification 1s  possible:

_ [(v+1)
F®) = @tararn Weann® ()

Theorem 1. Let A be an integer sequence and B

its Binomial transform. Then A and B havethe same

Hankel transform.

Proof. Let 4 = {ay,a;,a3 ... } B = {by, by, b5 ... }

and and define H™ to be the

matrixH* = RHC, where the elements of R, H, and Care given by

.O,ifi<j

((71) R
[ 0,ifi<j

Ci,j= ]—1 /5 g 3
(, 1),1[12]

l_

ri,j =

and
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[
And (J) denotes the usual binomial coefficient. Then the elements
of H" are

[ ] .
Mij = z Z (1 - 11) Tl (r]n_—ll)
k=1m=1

which, by making slight changes of variables, gives

()0 ) awemes

By the well-known Vandermonde convolution formula
[4] and another slight change of variable, this reduces
to

i—-1 j—1
* —
h l,] -_

k=0 m=0

i+j 1

;= z (i-:];—12)as

s=1

which, by the definition of the Binomial transform (see [5]), is
i+j-1 thus showing that H™ is the Hankel matrix of sequence

B. Thus the terms of the Hankel transforms of the sequences

A and B are det( Hy )Jand det(R,HnCy) respectively, where

Ry, Hy, and Cn are the upper-left submatrices of order (2

nof H,R and CH, respectively. But Rn and Cy are

both triangular with all 1’s on

the main diagonal, thus det( R, )and det( Cy )are both 1, and

therefore

det( H,) = det(R,H,C,)

, completing the

proof.

Theorem 2. Let A be an integer sequence and B

its Invert transform. Then A and Bhave the same
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Hankel transform.
Proof Let A = {a1,a3,a3 ...} and B = {by, by, b5 .... }and define

H" to be the
matrixH* = RHC, where the elements of R, H,and C are given

by 0,if k> i
Tik = {bi—k ,if k<i ’ hk,m = Ag+m-1 and
C( 0ifj<m
my {bi—krifj =m

where Do is defined to be 1. Then the (iJ — 1) —element of H*

given by
i
l] 1= § § bl kQk+m-— 1b'—m—1
=1m=1
i J-1 Jj-1
= bi—kak+m—1bj—m—1 + by Z ambj—m—l
k=2 m=1 m=1
i-1J-1 j-1
= bi—k Qrym bj—m-1 + bi—q Ambjm-1 + aj—
k=1m=1 m=1
i—1

J
z bi—1—k Qkym-1 bj—m + bi—1bj—1

k=1m=2
i—-1 j-1 j—1

= bi—1-k Ak+m—1bj—m + bi—q Z bi_1_k ax + b;_1bj_4
k=1m=1 m=1

Saa *

= hi_y;
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showing that elements of H* are constant along anti-diagonals.
But, clearly,

k=1m

1 J
bl—k Ak +m-1 bj—m
_ =1
J
— b, z @ by
m=1 = bf
the last step following from the definition of the Invert
transform ,which shows that hlJ’ = Yi+j-1 or, in other
words, that H* is the Hankel matrix of B. Since
L and R are triangular with diagonals consisting of all
I’s, this shows that the Hankel determinants of B are
the same as those for A, and thuA and Bhave the same
Hankel transform. (%
Calculation of The Hankel Transform Using Preliminary
Wavelet

Transform

The Hankel transform is a very useful instrument in a wide
range of physical problems which have an axial symmetry
(POSTNIKOV, ABOUT
CALCULATION OF THE HANKEL TRANSFORM USING
PRELIMINARY
WAVELET TRANSFORM, 2003). The influence of the Laplacian
on a function in a cylindrical coordinates is equal to the product of
the squared parameter of the transformation and the transform of
the function”

ag 1 d .
(p+; E) f(r) & —p“Foy(p)

(16)

G, o -
dr?2 r dr r2 f(T') N P 1(p)
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The Hankel transforms of the null (@ = 0) and the first
(m = 1) kind are represented as

£, (p) = j F] . (or) rdr
0
(17)

(0]

fu0) = f F(0)n(or) pdp

0

Besides, those integrals like (2) are connected with the problems
of geophysics and cosmology, for example, [6, 8].However,
practical calculation of direct and inverse Hankel transform is
connected with two problems>. The first problem is based on
the fact that not every transform in the real physical situation
has analytical expression for result of inverse Hankel transform.
The second one is the determination of functions as a set of their
values for numerical calculations. Large bibliography on those
issues can be found , The classical trapezoidal rule, Cotes rule,
and other rules connected with the replacement of integrand
by sequence of polynoms have high accuracy if integrand is a

smooth, fupction. %

But ]h (Tﬁlﬁl gpr r(or BE@n(PT)P) is a quick oscillating
function if r (or p) is large. There are two general methods of
the effective calculation in this area. The first is the fast Hankel
transform [7]. The specification of that method is transforming
the function to the logarithmical space and fast Fourier transform
in that space. This method needs a smoothing of the function in
logs pace. The second method is based on the separation of the
integrand into product of slowly varying component and a rapidly
oscillating Bessel function [2]. But it needs the smoothness of the
slow component for its approximation

by low-order polynoms.

The goal of this paper is to apply wavelet transform with Haar
bases

to (2). The both direct and inverse transforms (2) are symmetric.

Consider only one of them, for example, direct transform. Denote
f()r as g(r). Then, the Hankel transform is 7
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Fo1(pr) = [;” 9o (pr) rdr il
The expansion 9(1) € L?(R) into wavelet series
with the Haar bases is

(see [3])

g(r) = Yoo Cok @i (1) + Zﬁo k=0 djkl‘ujk(r) (19)
phi(r) = o (r — k) Ph(r) = 202" (21 2r — k)
(3.94.5)

N toe 1 t e,

, te (o, _

e = { 0o ¢t &1 PP =3—-1 , teE,0 (3-9.4.6)
O, te& (0,1)

After substituting

(4) into (3) , one has

D

23)

£ finz: ijs a Struve function

where Zi< ip{d37: 083 SEERS
the null and the first kind.

The most sufficient result is that (8) and (9) are exact. They can be usc
in any analytical expressions. Especially it is useful for Hankel transfor

©2022 pilpa - 1443 a) -(pald) juine Sl 2ol - Gigion g1y G050 drolc dlao




Some Aspects of apply the Hankel transform method in many different areas of physics and Engineering

of the first kind because (9) contains only a combination of Bessel
functions, and one can use their properties such as orthogonally, '*)
known locality of the zeros, and extremums. The coefficients ‘vz

7N . P
friry i

means average value of ¥{"} at the range ,%. ¥ + 1-is

i Y A N
= H Aty
nir 1. AU
Vi i NS

Formulas (8) and (9) allow us to get a full analytical solution if the integrals
above have close form solution. In the opposite case, the solution must be
numerical but this method provides an effective algorithm for that. It is

obvious that “/kdecrease very quickly if #i¥}is a smooth function. One can
x> £ where ¢ is small. The largest detail coefficients are

N
idor

concentrated around steps, sharp vertices, and discontinues of &17}; and one
can appropriate that they are equal to zero in other areas!!?),
Consider, for example, a function with known analytical Hankel transform

practically use

f .
i H

: IPRNS f L

In LA RN VAL .4

at du’

The approximation and detail coefficients may be calculated
analytically in a closed form
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Thus (23), with the coefficients (27), is the exact representation of the
Hankel transform. Consider the appr0x1mate solutlon Suppose that the
function (26) is known only in the ¥€4#i€7
instead of (19),

|- Then there is the series,

3 |

9L 4
g(x)

1 L =

U |
0 0.5 il

X

(a)
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(b)

If/ =, then (14) is exact for this truncated function. In practice, one uses
only small /,ub &6 5=+ For example, we can see the original function
(12) (the replacement ” ¥2 ¥ = /" is used) and the transform in Figure
1. One can see that the exact transform (solid line) and the transform at
level / ~ 2 (dotted line) coincide in this figure. The absolute errors
between the exact transform and the approximate transform at the
levels/ = 2(solid line), / = 3(dashed line), and / = “(dotted line)

are represented in Figure 2a. It is oblivious that the error is small in
comparison with the values of the ©1(#). The absolute error at the level
/= *in a wide range of I is plotted in Figure 2a. One can see that this
error has quasi periodic oscillations because the function is truncated. But

they
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CPU time comparison

160
140 -
120 ¢
100 -

80

Seconds

60 A
40 + = ’_,-//,
20 e

0
50 100 150 200 250 300 350 400 450 500
Dimension #n

---- Matlab: lyap -- 2-solve

— 1-solve —- E-solve
(a)
0.05 . . .
o
5 0025+ &
7
U
5 0
3
4 -0.025F -
<
_005 | 1 L L
0 20 40 60 80 100
P
(b)

decrease with the growth of ¥ {&%€ / } when oscillations in classical

fast Hankel transform [6] increase.

Heat Conduction

Heat is supplied at a constant rate Q per unit area and per unit time throu
a

circular disc of radius % thepianc 7z =4 | to the semi-infinite spa
z = . The thermal conductivity of the space is k . The plane # = & outsi
the disc is insulated . The mathematical model of this problem is ve
similar to that of section 5.1 . The temperature is denoted by¥{¥. £}, }
have again the Laplace Equation (3.26) in polar coordinates , but t

boundary condition are now 9
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(28)
The Hankel transform of the differential equation is again

We can now transform also the boundary condition , using
formula: @V

Ga [ {usy/s (30)

The solution of (3.9.13) must remain finite as z tends to infinity . We have

Using the condition (3.9.15) we can determine

Consequently , the temperature is given by

Ly P o f FRR G DN R ) LA (31)
Conclusions and Future outlook :

We found Hankel transform is very useful for solving solution of ordinary
differential equation (ODEs) and partial differential equation (PDEs) using
Hankel transform methods and compare the new solutions with othe
methods, apply the Hankel transform method in many different areas o
physics and  engineering . In this paper we used some mathematics
program (Matlab) to given analytical solution for rationalized Haa
wavelets , and it can used for solve anther problem by change in the fina
equation.

This method very efficient, easy and not wide use in solving somg
problem in ordinary differential equations (ODEs).and Partial differentia
equations (PDEs) compared with the other methods .
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ABSTRACT:

This research covers the Al-Jazeera and Al-Managqil proj-
ects, which are irrigated from the Sennar reservoir. Previous stud-
ies covered hydraulic calculations and techniques for removing
weeds and silt accumulations from existing canals and drains.The
research followed the descriptive analytical approach and the sur-
vey method by collecting important data on the network of canals
and existing drains, to cover the main problems of weed spread,
silt accumulation and soil analyzes. The aim of the research was to
demonstrate the interaction between silt drainage and energy, and
to determine the effect of operating the reservoir on the plans of
Al-Jazeera, Al-Suki, Al-Rahad, and Northwest Sennar sugar facto-
ries. The importance of the research was to reveal the presence of
many problems in the methods of water management at the field
level and their relationship to the consumption and regularity of
the electrical supply, in addition to the design and maintenance
of agricultural courses, in addition to business management, in-
cluding capacity-building, which is the heart that drives develop-
ment with the selected scientists included .One of the results of the
research is that the rehabilitation of the agricultural project con-
tributes to its development and the availability of equipment and
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mechanisms that include the application of advanced technology
and modern technologies, including statistics sciences mixed with
modern technology in modern models and information applied in
geographical systems. This method leads the way to solve prob-
lems and achieve goals.
Key words: Energy and silt interaction, irrigated areas, Sennar Dam.
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Background:

Dams are mainly constructed for water harvesting. Dams
and reservoirs are constructed in rivers for flood control, hydro-
power generation, irrigation, navigation, water supply, fishing and
recreation. Among multipurpose dams, hydropower and irrigation
dams are predominant. Environmental impacts and long-term mor-
phological changes of the natural water course due to human inter-
vention are inevitable. In the last three decades dams reservoirs
were faced with the problem of sediment accumulation associated
with aggradation and degradation affecting their main purposes
and delaying their objectives. Recently sedimentation became a
major problem that faced dams construction. Sediment at control
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therefore was given first priority in design consideration especial-
ly in models designs and dams implementations.Sedimentation
is one of the major problems which endangers the performance
and sustainability of reservoirs. It reduces the effective flood con-
trol volume. It poses hazards to navigation, changes water stage
and underground water conditions. It also affects the operation of
low-level outlets gates and valves, reduces stability, water quality
and recreational benefits(Antila, H, 1997).

Sedimentation is a complex hydro-morphological process
and 1s difficult to predict. It has been underestimated in the past
and was perceived as a minor problem which could be controlled
by sacrificing a certain volume of the reservoir for accumulation
of the sediment (dead zone). However, nowadays it is of para-
mount importance to take design and implementation of sediment
control measures into consideration in the planning, design, op-
eration and maintenance phases of the reservoirs. It was revealed
that sediment has a profound effects on the dam performance . This
is clearly revealed in it effects on the relation between discharge
and irrigated area; discharge and power concussion; as well as
discharge and downstream scour or degradation.The current state
of the art in combating this problem of reservoir sedimentation
ranges from, measures which used to reduce sediment influx into
reservoirs by bypassing, trapping or by watershed management, to
measures which use artificial methods (dredging) or utilize natural
forces (flushing and sluicing) to clear or release incoming sediment
along with the flow. The application of one measure or the other
depends on many factors such as the geometry of the reservoir, op-
erational rules, characteristics of the sediment its distribution, and
the possibility of the measure. The mostly practiced techniques
are sediment flushing and sluicing which is the dredging limited to
clearing of blocked hydropower intakes or sediment removal (Lo-
manl1994) . However, with exception of few cases, these methods
are either claimed to be inefficient or cost prohibitive. For example
the cost of restoring lost storage by conventional dredging, without
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the additional cost of providing disposal areas and containment

facilities, varies from $2 to $3 per cubic meter (Mahmood, 1987) .

It is well known that sedimentation has often greatly reduced and

endangered the live storage of many existing reservoirs coupled

with the limitations of the existing sediment control measures.

Objective:

General Objective:

Assess sediment impact on irrigation canals networks with opti-

mal consumptive use of irrigation water and power consumption.

Specific objectives:

1. Indicate the interaction among discharge sediment and power.

2. Determine impact of the Reservoir operation on the schemes
of the Gezira, Suki, Rahad, and North West Sennar Sugar
Factory.

3. Indicate the erosion occurring during flood season.

4. Suggest some recommendations to measures that can be taken
to reduce the amount of deposited sediment.

Area of the study:

The area of study is the Gezira scheme inside the Gezira State
which lies in the core of the Sudan.The Gezira State is connected
with the other states of the Sudan by highways, waterways, as well
as air plains, both national and international. The climate is poor
Savanna, with temperatures ranging from 18 in winter to 45 in
summer, and rainfall average of 250 mm annually.

Literature Review:
Dams:

Dams have been accepted as a means of meeting the need for
water. Energy services are the long-term, strategic investments
with ability to deliver multiple benefits. The benefits are typical
of all large public infrastructure projects, while other benefits are
unique to dams and specific to particular projects. Regional devel-
opment, job creation, and fostering of an industry base with export
capability are most often cited as additional considerations for build-
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ing large dams. Other important purposes include creating income
from export earnings. Application is either through direct sales of
electricity or by selling cash crops or processed products from elec-
tricity-intensive industry. Clearly, dams can play an important role
in meeting people’s needs (WCD, 2000) . Hydropower accounts for
more than 90% of the total electricity supply in 24 countries, such as
Brazil and Norway(Abdel-Haleem, Ibrahim, 2009).

Half of the world’s large dams are built exclusively for irriga-
tion, and dams are estimated to contribute 12 to 16% of world food
production. In addition, in at least 75 countries large dams have
been built to control floods. For many nations, dams remain the
largest single investment project in the country. These hydropow-
er, irrigation, water supply and flood control services were wide-
ly seen as sufficient to justify the significant investments made in
dams, and other benefits were often cited as well. These includ-
ed the impact of economic properties on a region due to multiple
crops, rural electrification and the expansion of physical and social
infrastructure such as roads and schools. The benefits were seen as
self-evident, when balanced with the construction and operational
costs in economic and financial terms . These benefits were seen
to justify dams as the most competitive option (WCD, 2000). Fig-
ure (1) is WCD estimates, based on ICOLD.

India - 4 291
(9%) Japan- 2 675

(6%)
Spain- 1196
(3%)

United States- 6 575
{14%)

China - 22 000
(46'%)

FigNo.(1): WCD Estimates, Based on ICOLD
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There are 45 000 large dams in the world today. A large dam
is defined as a dam with a height of 15 m or more from the foun-
dation, or a height of 5 m or more but with a reservoir volume of
more than 3 millions cubic meters. Dam construction is one of
few attractive options of many nations and investors in the last
decades. Their contribution to economic growth cannot be denied,
but the impacts were also recognized on environment and human
beings(WCD, 2000).

Classification of Dams Types:

Dams may be classified into a number of different categories,
depending upon the purpose of the classification. For the purposes
of this study, it is convenient to consider three broad classifica-
tions.Dams are classified according to their use, their hydraulic de-
sign, or the material of which they are constructed(Braga, 2002).

Storage dams are constructed to impound water during pe-
riods of surplus supply for use during periods of deficient sup-
ply. These periods may be seasonal, annual, or longer. Many small
dams impound the spring runoff for use in the dry summer season.
Storage dams may be further classified according to the purpose
of the storage, such as water supply, recreation, fish and wildlife,
hydroelectric power generation, irrigation, etc. The specific pur-
pose or purposes to be served by a storage dam often influence
the design of the structure and may establish criteria such as the
amount of reservoir fluctuation expected or the amount of reser-
voir seepage permitted. shows a small earth fill storage dam, and
figure (2) shows a concrete gravity structure serving both diver-

sion and storage purposes.
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S e

Diversion dams are ordinarily constructed to provide head for
carrying water into ditches, canals, or other conveyance systems.
They are used for irrigation developments, for diversion from a live
stream to an off-channel-location storage reservoir, for municipal
and industrial uses, or for any combination of the above. Detention
dams are constructed to retard flood runoft and minimize the effect
of sudden floods.Detention dams consist of two main types. In one
type, the water is temporarily stored and released through an outlet
structure at a rate that does not exceed the carrying capacity of the
channel downstream. In the other type, the water is held as long
as possible and allowed to seep into pervious banks or into the
foundation. The latter type is sometimes called a water-spreading
dam or dike because its main purpose is to recharge the under-
ground water supply. Some detention dams are constructed to trap
sediments; these are often called debris dams. Although it is less
common on small projects than on large developments. Dams are
often constructed to serve more than one purpose. Where multiple
purposes are involved, a reservoir allocation is usually made to
each distinct use. A common multipurpose project combines stor-
age, flood control, and recreational uses(Mahgoub, 2013).
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Forces on Gravity Dam:

1. Gravity (weight of dam):
W=Vxy———(2.1)
Where:-

V = Volume ft°

y = Specific weight of material IE—E)
2. Hydrostatic pressure:- t

Hh:th

Where:-
h = Depth of water at the section (ft)

———(2.2) > (Horizental component)

y = Specific weight of material Ithl;

H, = % ———(2.3) > (Vertical component)
3
f Where:-
V = Volume of the dam at that point
3. Uplift Pressure:-
Dams are subjected to uplift force (U) under their bases.
The uplift acts upward.

U=, nB—— (2.4)

Wheré&-
B= The width of the base of the dam.

Ko = Specific weight of water.
4. Wave Pressure:
The upper part of the dam (above the water level) is subjected to

the impact of waves. The maximum wave pressure A per unit
width is:-
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Where:-
= The wave height
5. Body Force:-

Body force P, acts horizontally at the center of gravity and is
calculated as:

P =0 Wememer (2.6)

em

o Where:-

= Earthquake coefficient ,taken as 0.2 for practical reasons.

W = Weight of the dam.

6. Ice pressure:

Pressure created by thermal expansion exerts thrust against up-
stream face of the dam. This is not applicable in arid regions.
Hydropower Characteristics:

The water of rivers and streams flows down from places of
higher elevations to those with lower elevations, and loose their
potential energy and gain kinetic energy. (Peter F., March, 1999,
pp.55-47). ( Mosonyi, Emil (1991).

The main components of a hydropower system are power
plants, water reservoirs and the water channels between, which
form a network-type system. The reservoirs in the hydropower sys-
tem can be divided into two categories; seasonal reservoirs and
plant reservoirs. (Vilkko, M. 1999). (Antila, H. (1997).

The water channel can represent the main water route between
reservoirs and power plants or the spillage route of a power plant.
Each main water route consists of one or more parallel water chan-
nels. In real life, the time delays depend on the volume of water
running along the water route. (P. M. Anderson, 1977). D. B.
Arnautovic and D. M. Skataric, September 1991).

Hydropower generation is based on the potential energy of water.
This potential energy is converted into mechanical energy by a
hydro turbine. The mechanical energy is converted further to elec-
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trical energy by a generator.
Methodology Materials and equipment’s used
Road Map:

Methodology is the road map using materials and equip-
ment’s to analyze the problems. The problems are intakes reduced
hydropower. Furthermore the problems are clearly coupled with
sediment transportation, knitted with decreasing cultivated areas,
as well as complexity in operation, and river bank erosion .

New Tebbin Power Plant (NTPP) was investigated as a
case study, in the Hydraulics Research Institute (HRI) experimen-
tal hall, the National Water Research Center (NWRC). Figure (3)
present the bed level deformations measurements and the location
of velocity cross-sections measurements , respectively.

In strategic perspective and options assessment of Blue Nile
multipurpose development eastern Nile water resource modeling
using Mike Basin,AsegdewGashaw ,researcher in AAU/Intern, EN-
TRO indicated that there are a number of dams planed in the upper
Blue Nile (Abay) river basin. He considered the reservoirs:- Kara-
dobi , Bekoabo,Mendia, Gerd, TekezeEthiopia; Rosaries, Sennar,
Merewe, Jebel Aluia , Kashim El GibraSudan;and HAD Egypt.

CS.Zero () (3) (& @ ©

at distance 30m

Flow Direction —— i i )
e P e o.,j ................ f- ............................................ at dlstaﬂce ZDm

. 3 ; at distance 10m
Intake Entrance L0m

i

Intake Structure

.

_10m | 10m | 10m [ 10m [ 10m

i os0m i

FigNo.(3): Location of the Bed Level Deformations Measure-
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ments
Upstream Downstream Aggradation Degradation :

Black, Richard (2009-09-21),indicated That the mass balance
between sediment being transported and sediment in the bed can be
estimated by change in elevation.. Aggradational environments are
often undergoing slow subsidence which balances the increase in
land surface elevation due to aggradation. In another example, the
quantity of sediment entering a river channel may increase when
climate becomes drier. The drier conditions cause river flow to
decrease at the same time as sediment is being supplied in greater
quantities, resulting in the river becoming choked with sediment.
Sediment Assessment And Optimized Irrigation Water:

36 0°0TE 390 0TE

100N
500N

ennar

200N
fzuoN

Lake Tana >

Blue Nile River

Blfuae Nile Basirn

gOUVHIvN
$O0N

Islam Al Zayedlet.al.in an analysis of irrigation efficiency
using comparative performance indicators, conducted a case study
of Gezira Scheme, Sudan.Indicated that previous researchers re-
vealed that Gezira Scheme was wasting irrigation water, there was
always poor distribution and inadequate irrigation management
.With the objective to assess the irrigation performance for Gezira
Scheme, they relied on their argument that irrigation indicators
improve irrigation management. figure (4) and figure (5) represent
the area of study of the Gezira Scheme boundaries.
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FigNo.(4):Area Of The Gezira Scheme Boundaries

Cotton
= Area —Yield

Feddan x 10°
N @ A O ypppajueusy

FigNo.(5): Cotton Production
Rouseires Dam Operation And Maintenance Difficulties:

The dam in 1966 initial capacity of 3.024 km3 at level 480
m to be used for irrigation water supply as first priority, and hy-
dropower generation comes as the second priority . Figure (6) is
the location of the Rosaries Dam and Eddiem Station within Blue
NileRiver,and figure (7) is the longitudinal profile of the Blue Nil-
eRiver from Rosaries Dam to KhartoumCity.

Sudan
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Fig. No. (6): Location In Blue Nile River
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Fig. No. (7): Blue NileRiver Longitudinal Profile
From Rosaries Dam To Khartoum City
Dam heightening was accompanied with extension in earth
embankment bringing the total length of the dam to about 25 km.
A special operation strategy was applied to reduce the siltation
(UNESCO Chair in Water Resources, 2011). The main inflow to
the reservoir is monitored at Eddiem Gauging Station 102 kms
south-east of Rosaries dam on the Ethiopian Sudanese border.
Water is stored in Sennar reservoir for the following purposes:
1. Frequent use to supplement the natural flow of the Blue Nile.
a) Satisfy requirements of irrigation from reaches upstream or
downstream Sennar Dam.
b) Maintain through Sinnar dam power station so far as may
be possible the flows of water requisite for the generation of
power. For this purposes, the flow passed downstream from
Sinnar Dam in the irrigation season should normally be not
less than 8 million m3 per day.
¢) Maintain minimum flow of the river to Gunaid of 5 mil-

lions m’/day
When possible with at least 3.5 millionsm’ /day .

2. Ensure command of the Gezira and Managil canals by gravi-
ty,throughout the irrigation season,as well as other times when required.
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3. Maintain suitable heads for power generation from Sennar
Dam,as far as possible.
In order to restrict the deposit of sediment in the reservoirs during
the period of high flood in July and August, at this time no more
water is kept stored in Sennar and Roseires reservoirs no more than
is necessary. The programs of filling are designed accordingly on
stored water during the period of shortage. The rate of lowering of
either reservoir should at no time exceed certain limits, defined in
their respective “operation manuals”, intended to avoid the risk of
slips in the embankment sections of the dams (MOIWRS, 1968).
Data collection and analysis:
Hydraulic Models Theory:

Generally hydraulic models are of two types. Those designed
to solve a special hydraulic problem as for example a definite reach
of a known river, and those designed for research for establishing
hydraulic laws applicable to special problems within the field of
river engineering. The first type produces qualitative results only
applicable to known prototype river, while the second type produces
quantitative results applicable to any prototype involving the same
special problem with the same hydraulic laws. Unfortunately, the
former cannot be applied, because a large hydraulic laboratory
i1s needed which is not available. Similarly the latter cannot be
applied because of lack of sophisticated equipment’s usually
needed in such case. However simple conceptual mathematical
models using the standing computers strong SPSS techniques can
be applied.

SPSS Theory And Application:
Mathematical models were developed to predict the effects of
hydrological and morphological events. Field data for such events
are very difficult to obtain. Hence data is vitally needed to verify
these mathematical models.
Use of Dimensional Analysis:
Physical laws are expressed in terms of certain characteristic
parameters governing the behavior of the phenomenon completely.
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These parameters will produce quantitative properties of the
phenomenon.

A property (4) , of any phenomenon can be expressed in terms of

all or some of the (72) , characteristic parameters of the phenom-
enon, in a functional relation of the form:-

A = IA(xl,xz,x3 ..... xn) ------- (4.1)
By definition various properties 4,,4,, 45, 4,,........ A, ofthe

same phenomenon, are various functions of the (72) characteris-
tic parameters of the phenomenon. It is not necessary that all the
(72) characteristic parameters of the phenomenon are functions

of every property of the phenomenon. These characteristic param-
eters are each expressible in terms of the basic dimensions Mass

M ,Length L TimeT ... etc. Itis well known that correct

expression of a natural law satisfies dimensional homogeneity. The
dimensional parameters are used to form the so called “Complete

set of dimensionless products.” According to Buckingham 77 the-
orem, which is based on dimensional homogeneity, the (72) di-

mensional parameters will have a general equation expressed as a
function of ( n-m ), dimensionless 7T terms, where (m ) being
the basic dimensions in terms of which the (72) parameters are

given. Each dimensionless 7T term will have

(m + 1) parameters of which only one need be changed(REF).
The dimensionless version of equation (4.1) is:-
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The parameters involved can be classified into three main catego-
ries.
a) Geometrical Parameters;-

l. Width of the channel upstream the dam

Il. Agricultural area downstream

~. xn ™

lll.  Channel bed slope
b)  Flow Parameters:

l. Upstream approaching velocity
Il. Channel Water depth upstream the dam

lll.  Sour depth downstream
IV.  Acceleration of gravity
V. Density of water

VI.  Dynamic viscosity of water

VII.  Discharge

VIll. Power Generated Pow
) Sediment Parameters:

dS 0

11. Standard deviation O
III.  Sub wtsed

L. Medium grain of sediment

O |, and Y sub can be defined as follows:-
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G:l(&+@)___(4°3)

2 d60 dl6

Vsw =8 (P, — p,)———(4.4)
Where:

dy, = Grain size of which 84 % is finer.
d 60 = Grain size of which 60 % is finer
dsy = Grain size of which 50 % is finer.
d16 = Grain size of which 16 % is finer.
Ps = Density of sediment material.

P, = Density of water.

Furthermore, in any study involving flow around any obstruction,
the effects of both shear stress and fall velocity are not to be ig-
nored. These two parameters are usually used to compute dimen-
sions of physical models. The shear stress can be expressed as:-

r=[(pgDS)-—-(45)

Similarly the fall velocity can be expressed as :-

WS . I(dSO’g9ﬂ’ysub’CD)___(4'6)

Also expressed as :-

W= 4(s—1)gd
3C,

Where:-

C, = Drag coefficient.
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The slope of the channel ~ Z |, the standard de-

viation O ,are dimensionless. To obtain dimensionless groups
from the remaining parameters, the dimension of each parameter

(M ,L,T ) are displayed in matrix form .Each column consists of
the exponent in the dimensional expression for the corresponding
parameter as given in the matrix form table (1).

Table No.(1): Matrix Form of Dimensional Parameters

1 2 3 4 5 6 7 8 | 9110 11 12 | 13 | 14 | 15

B|AWV D|d g pHOPdQ 7 TW.

S S
M| 0 0 0 0 0 0 1 1
L 1 2 1 1 1 1 3] -1
T 0 0 -1 0 0 2010 | -1

1 0 1 1 1 0
2 1 1 2] -1
-3 2| -1

0

The above matrix is (3 X 15) matrix of rank (3) .The number of
the dimensionless groups is the number of the parameters (n),mi-
nus the rank of the matrix (7 = 3) .The number of the dimensionless

7T terms is (15-3=12) It is necessary to obey the matrix rule to

insure that the above (3%15)matrix has rank (3).The matrix has
a determinant of (3), columns and (3) rows. If the determent has
an extension value greater than zero, the rule of the matrix to be

(3),will be satisfied. Choosing ¥,,7,and W, as the selected deter-
minant its value is calculated as follows as given in table (4.2),0f
the determinant taken from the matrix form of table (4.1).

Table No.(2): Determinant Taken From The Matrix Table (1).

1 1 0
) -1 1
-2 -2 -1
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A=1x[(—1x—1)—(—2x1)]=1x[(1)—(—2)]=3
From the matrix showing the parameters, the homogenous linear
equations, whose coefficiets, are number of the rows of the matrix

can

by +ky+ kgl +hy + iy =0-——(47)-—-[M]--—(a)

by + 2k, + ey + ey 4 ks 4 kg =3k =k 3k + 2k + 4k - 2k -, + kg =0-——(4.8)-——[L]---(8)
—k3—2k6—k8—k9—3k10—3k12—2k13—2k14—k15:0———(4.9)———[T]———(c)
Again choosing 7,,7,and W as the repeating variables, and.

solving for their coefficients (k139k149and kls) in terms of the

other kS(k1 to klz) -

Gave the solution:-

K,=K+2K,+K,+K,-K,+ K, +2K,+2K ,+K,, + K|,

ki, =—k =2k, —k, — ks +k, -k, —2ks — 2k, =3k, — k,, - 2k,

ks =—k, =2k + 2k, + ky —ky—k,, —k,,

Substituting these values in the matrix give the solution in table
(4.3).

Hence as shown in table (4.3) ,the twelve (12), dimensionless
groups are calculated as given below:-

By, Ayl 4 Dy,
d
po==ts g = B o P g Py
T AV T
P 7/s2 d507s Qs7s
T T, = T
rw Y 2 W,
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Furthermore adding the slope of the channel ¢ ,and the

standard deviation O , which are dimensionless? The total num-
ber of the the dimensionless groups will be fourteen (14 ).

T3=1  ,=0
These equations can be put in the form of equation (4.2):-

2
22 An V Dy, dy, gt pW, WJK or. Py dy, Qn,i’a ——_(47)

Ty =
The dbéve §s the rhethod dF caTculﬁtmé % cfo%pleters%t of’ dimen-
sionless groups of any given set of parameters. Use of standard

products can be used instead of calculations. For 77 to be dimen-
sionless the exponents of M,L,and T must be equal to zero as in the
equations of the ks.Theseks equations possess an infinite number

of solutions. Any values can be assigned to kpkz, k3 ----- k12 and
the equations solved for the remaining unknowns. This produces
an arbitrary trivial solution, however, it can be anticipated that a
complete set of dimensionless groups is always obtained. Such
solution is known as linear combination of solutions of &S . To ob-
tain solutions which are linearly independent on each other, the
fundamental system of solutions has to be obtained. The 13", 14th
and 15" columns in the matrix of solutions are the coefficients in

the equations of k13 ) k14 ,and, kls- The first twelve (12) columns
of the matrix of solutions, consist of zero values except the ones
in the principle diagonal. Alternatively the solution can be written

by inspection of the ks equations. Examination of the determinant
on the right hand side of the matrix indicates that its rank is 3 This

constitute a fundamental system of (” —r ) solutions. Each raw
is a set of dimensionless group. The first variable B occurs only in

77, the second variable 4 occurs only in %5 ,and so on.
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The resulting equation is the equation developed in order to solve
the problems of the study and fulfill the objectives as well.

Table No.(3): Dimensionless -z _Parameters

1 2 3 4 5 6 7 8 9 [10| 11 [ 12| 13 | 14 15
B| 4|V |D|a,|8 P IQ\PI0,0,r.|T W,
72.1 1 0 0 0 0 0 0 0 0[01|O0 0 1 -1 0
72.2 0 1 0 0 0 0 0 0 0O[01|O0 0 2 -2 0
7[3 0 0 1 0 0 0 0 0 00| O 0 0 0 -1
72.4 0 0 0 1 0 0 0 0 01010 0 1 -1 0
72.5 0 0 0 0 1 0 0 0 00 0 0 1 -1 0
7[6 0 0 0 0 0 1 0 0 01010 0 | -1 1 -2
72.7 0 0 0 0 0 0 1 0 01010 0 0 -1 2
72.8 0 0 0 0 0 0 0 1 0|0 0 0 1 -2 1
7[9 0 0 0 0 0 0 0 0 11010 0 2 -2 -1
72.10 0 0 0 0 0 0 0 0 01 0 0 2 -3 -1
72.11 0 0 0 0 0 0 0 0 010 1 0 1 -1 0
72.12 0 0 0 0 0 0 0 0 00| O 1 1 -2 -1
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Significance Of Dimensionless Groups;-
In practice some dimensionless groups are more useful than oth-
ers. Transformation may bring about an equation:-

T = I(ﬂ 1570 730 T, ) ; into a more tractable form .This trans-
formation should as much as possible satisfy the researcher de-
sire in obtaining dimensionless groups that are possible to be con-
trolled, while keeping others constant. This can be achieved if in
the dimensional matrix, the dependent variable is set first, followed
by that which can be regulated easily, followed by the next easiest
to regulate and so on. This is difficult because often a few of the
variables can not be regulated. When a variable has a negligible
influence of the phenomenon under study the dimensionless group
containing the variable can be discarded. However if that variable
1s repeated in more than one dimensionless group it is necessary to
change to another complete set of dimensionless groups. The new
dimensionless groups must be independent on each others, and
equal in number to the original set of groups. From a given set of
dimensionless groups as equation (4.7);it is possible to form vari-
ous complete sets of dimensionless groups. Accordingly equation
(4.7); is transformed to the form:-

or. SR n AR B ¥ Dr do er Wl dak o) ()
oW’ oW oW, ’T’WS’T’T 24N S S

: . B Ar'w*
The dimensionless groups —,i——— define the geometry of the
D

s

system. The groups L,dsy s %7/ ;define flow characteristic and

pattern within the syﬂ/em.r e

507/3 Q}/s

S

The group define sediment motion,

While the group P7: defines the power generation .
I/
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Consequently equation (4.8) can be written in any form similar to
that of equation (4.2).
2

4ypr4
ject equation (4.8) becomes;- 7 W, TW

A7 I { Py Qy, Ol By, V Dy dy gt pW! wW, dyy, ia]___(49)
=\, ) o N

2 317 2 2 > 2yqr S yrr ? b b 2 > 2
T W TW, W, ¢ W, ot ot yW'ooo1 7

> ) 2 B

O [
|4 L) ’ 2 9 ’ ’ ’ 5.9
oW OW ¢ T Wt oyWoor T

oW,
Pyl ¢ (90 Oy A¥ By V Dy dy gt pW ml dy.

3 :.[A P L) 5 7 [— s ) 5 PR 1,0 ___(4-11)
W, TWoTW, ot T W ot o yWooo«t T
Also equations (4.8),itself as well as equations (4.9) to (4.11) can
be reduced discarding the ineffective groups.

This gives the following equations:-

2 2 2 2
Py, O, Ay By, V Dy dy. egr pl; wl, dsoys,l.ﬁ]___(éklo)

or (P Oy, AV
W_I[ j (4.12)

2 Syi7 2t 0 -2
T W, TW, T

Ayl =J£P7s2 Oy, 9r. ]__—(4.13)

2 3p7 2 210 -2
T W TW, W,

P752 _J'( Qy7, A7s2 st J___(4.14)

z'3WS_ W o oW,

Py: Oy Ay
stys :j 37/s = = i/s ___(4.15)
W, W, W, T

Tabulation of Measured and Computed Data:

The measured cultivated areas were collected from the records of
the past years respective fields of the schemes. Total year Culti-
vated Area in all Gezira,Managil,and Sugar (Sennar Guneid),are
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recorded in a table. Theyare; Wheat , Sorghum, ground nut ,Cotton,
and Sugar, are as in table (4.4) in all the schemes downstream
Sennar dam.

Table No.(4): The Area For The Five Crops Downstream Dam

Year

Discharge Q Power Sediment Q, Area x

x10°m* (milliard) | P,,, x10° | m’ x10° 10°m’
2005 46.5 2.248 32.31 4564
2006 61.1 1.055 32.04 4794
2007 61.2 2.323 15.75 3420
2008 57.9 1.870 32.31 3559
2009 37.8 2.360 24.56 3999
2010 56.2 1.608 34.71 4017
2011 47.7 1.109 33.91 5466
2012 51.9 2.864 26.97 4044
2013 57.5 3.169 17.09 3488
2014 64.0 2.828 21.16 4298
2015 42.5 3.412 17.09 3608

3 3
The discharge(Q) is also measured in M/ S€C (m / year)

, together with the water depth and width (D and B) upstream the
dam inm (average year), as well as the scour depth downstream

the dam below the water surface &, in /M (average day or month
or year,which is not available) .The other measured parameters

are d,, , inM (average day or month or year) , the fall veloci-

ty w,n m / secC the power generation in GWH (["gr_-”:zj ),and
S€C
kgr m

the sediment in —

The computed parameters are the veloci-

S€C
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ty in m / sec the wetted parameter P inm ,the hydraulic radius

Rin M shear velocity V» in m/sec, 7 = shear stress in

kgr : )
-.Taking all averages in day or month or year.

111§% important to note here that the values of the parameters

Vo7 and WS Where not easily obtainable. A visit to the re-
sponsible personnel in the old Ministry of Irrigation, among whom
were the past resident engineers of Sennar and RoseiresDamas,
gave the following values.

1500 kgr . 0.52 kgr

2 >

V., = and W, =0.22 m/sec

2 2 2
m SEC m S€C

Being the only available data for the time being the researcher
used them in the present study, which may attribute to some er-
rors. However, being very important parameters the researcher
recommended their availability in future studies, including their
variation in consequecative years. Furthermore the sediment data
consisted of suspended sediment only. As it is well known that the
bed load as a proportion of the suspended is in the range from 5 %
to 25 %,it was increased by an amount of 20%,in table (4.5),which
will also be a source of error.The data of the sediment is multipied
by the specific gravity of 2.67 to convert the unit to cubic meteres
instead of tons in table (45)..

The values of the important dimensionless quantities of equation
(4.12) to (4.15) are shown in table (5) as total of the year.
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Table No.(5):Measured And Computed Data

Year
TQZ—7WSSX102° Z; x10" TQ;—;leo“’ %XIOIS
2005 1.76 1.64 0.81 37.98
2006 2.31 0.77 0.81 39.89
2007 2.31 1.69 0.40 28.46
2008 2.19 1.36 0.81 29.61
2009 1.43 1.72 0.62 33.28
2010 2.13 1.17 0.88 33.43
2011 1.80 0.81 0.86 45.48
2012 1.96 2.08 0.68 33.65
2013 2.17 2.31 0.43 29.02
2014 2.42 2.06 0.53 35.76
2015 1.61 2.48 0.43 30.02
Conclusions:

1. Depletion has been reported world-wide in drought prone
areas. In the Sudan yearly losses attained the range from

0.3% to 1.67%.

2. AlthoughSudan irrigated agriculture produces about 50 % of
the total crop production,yet it is associated with painstaking
of removing sediments from the irrigation network system
and reservoirs.

3. Based on the results obtained in this research, it could be
admitted that Sennar Reservoir lost a great part of its capacity

due to the sedimentation problems.

4. Data from 2005 to 2015 was used to calibrate the hydrodynamic
and morphodynamic model of the Sennar Reservoir, and the
calibration results showed good agreements to observed data.
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Recommendations:
1.

Complexity in reservoir operation and maintenance coupled
with downstream the dam river bank erosion, sediment
deposition, insufficient irrigation water for the agricultural
schemes, with problems in power generation; require urgent
mitigation.

The assessment of the impact of sediment on irrigation
water and optimization of use and consumption of water for
irrigation suggested in this research are recommended.
Further research is required to evaluate the extend of direct
and indirect impact of sedimentation on existing reservoirs
where real data are available. This will bring about the
understanding, through case studies.

Further research is required using modern sophisticated
model to investigate the Sennar sedimentation problems
Dams and reservoirs data about soil,shear,waterdepth..
are essential tools used in reseach.It is therefore highly
recommended to establish a data base recoding all relevant
reseach parameters.
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