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Abstract

The present research entitled (Al-Sabouni’s Approach through his book
“Rawai Al-Bayan fi Tafsir Ayaat Al-Ahkaam) Masterpieces of Manifestation in the
Interpretation of Verses of Rulings) aims at explaining the approach that Sheikh Al-
Sabouni adopted in his book for the purpose of general benefit. The research

5l — Bl &S — wellL) 0T psley penidl Sl (1)



Sylnl) daw g8 13 oL &y als 4 @ﬁw\ e

comprises an introduction, four sections and a conclusion. It includes a biography
of the author and his book, and containing an explanation of his choices of the
topics. He chose topics related to those possessing a doctrinal, jurisprudential, and
practical correlation with people's lives.

As for the style being adopted, it is characterized by simplicity and fluency
in explaining the unfamiliar and the comprehensive meaning, in addition to the
elucidation of Sharia rulings and the preponderance among the rulings, as well as
their reasons. As for the interpretive sources that he included in his book, they were
sources that have been approved by the Imams of tafsir (i.e. interpretation), the
most important of which are the interpretation of the Qur’an via the Qur’an, and the
interpretation of the Qur’an by means of Sunnah. His excerpts were distinguished
by means of authenticating the verses and the hadiths, and his quotations and
citations from books of interpretation and other references, attributing them to their
supposed references in different manners; verbatim, synopsizing and paraphrasing.
Further, the sources of conveyance varied from diverse books of juristic (religious)
sciences. The most prominent findings of the research are that Sheikh Al-
Sabuoni’s commitment to his approach that he set out in the introduction to his
book. Also, due to its scholarly value, this book is considered one of the
masterpieces that Sheikh Al-Sabuoni authored, may Allah have mercy on him.

Keywords: Approach, Al-Sabouni, Tafsir, Ayaat Al-Ahkaam
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Guiding the One who Believes in Allah and Does not Repudiate what is
Included in the Fundamentals of Monotheism (Say, “He is Allah, The
One and only (by the Scholar Mohammed Bin Ahmed Bin Abdulbari

Al-Ahdal (who died in 1298 AH)

Abstract

This research aims at verifying and introducing the booklet entitled “Guiding
the One who Believes in Allah and Does Not Repudiate what is Included in the
Fundamentals of Monotheism [ISay, “He is Allah, The One and only (by the
Scholar Mohammed Bin Ahmed Bin Abdulbari Al-Ahdal (who died in 1298 AH)”.
This work is divided into two parts; namely, investigation, introduction and
conclusion. The introduction gives a biography of the author by providing a brief
introduction about him due to the limited number of pages in such researches.
Furthermore, it explores the main issues the manuscript includes such as the title of
the manuscript, ascribing it to the author, and the rationale for composing this book.
Moreover, it describes the manuscript, and provides the first page which initiates
with "In the name of Allah the most Gracious the most Merciful, and Pb upon
Mohammed. Then, the poor worshiper has been asked about Al-Suoti in Al-Etgan
"that Surat Al-lkhlas has included reply to forty groups, so what are these groups "?

In addition to the last page in which the author concludes by stating that
"Investigation in each Aia of the said Surah denotes a response to the forty groups
as compatible to some, and committed to others. Allah is the only one who knows
the right things, peace be upon Mohammed and his followers ".

In the part of investigation, | verified the book using an unrivaled and
precious copy which is written by the author's handwriting. Finally, the research
sums up with a conclusion.

Keywords: Investigation, introduction, the fundamentals of monotheism in
Surah Al-lkhlas.
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Abstract

Authoritative Criminal Judgment in a Private Right Law case: A
comparative study between Sudanese Criminal procedure Law 1991 A D and Saudi
Punitive Procedure System1435 A H .

This research entitled (Authoritative Criminal Judgment in a Private Right
Law case: A comparative Study between Sudanese Criminal procedure Law 1991
A D and Saudi Punitive Procedure System 1435 A H) aims to discuss the problem
of the authenticity of the criminal judgment before civil courts when looking at a
sub-civil case that had previously been considered before criminal courts. And the
concept of the private right lawsuit, the conditions for the private right lawsuit in
the criminal case, and the effect of the authenticity of the criminal judgment in the
conviction on the private right lawsuit. These elements were formulated in the
form of the current study objectives and came out with the following results: 1- If
the criminal and civil lawsuits were filed at the same time, it is necessary to waive
for a civil case as a precondition, for the continuity of compensation procedures
before the Criminal Court. 2- The private lawsuit shall be considered before the
criminal court, as it is a case subordinate to the criminal case. 3- It is permissible to
proceed with the compensation lawsuit brought before the criminal courts
independently of the civil lawsuit in Sudanese law. 4- The judicial competence in
hearing a civil case requires the occurrence of a full-fledged crime in principle. 5-
The Saudi Law of Criminal Procedure for the year 1435H went to the same course

as the Sudanese Criminal Procedures Law of 1991 A D.
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The Judgment of Alsahaby's Saying:
We were ordered to do and forbidden to do

Abstract

This research deals with an important issue that is common in the principles
of Jurisprudence and Hadith Terminology. It is the judgment of Alsahaby's Saying:
We were ordered to do or forbidden to do. It is an important issue that was and is
still one of the main causes of the disagreement between scholars. This research
aims to reveal the disagreement in this issue by collecting the scholars' sayings and
evidence, and showing their discussions, then prepondering what the evidence
requires in it. The research has adopted the inductive analytical approach. It
consists of an introduction, four sections and a conclusion.

In the first section, | discussed the words of moods and some of their
examples. The second section shows the reason why Alsahaby did not declare the
referring to the Prophet, may Allah bless and peace be upon him. In the third
section, which is the largest of them, | reviewed the sayings of the scholars'
evidences and discussion of the issue. The fourth section includes prepondering
what appeared to me was the preponderance. The conclusion includes the results of
the research and the most important points like, the preponderance of the doctrine
stating that the companion saying. We were ordered to do or forbidden to do has the
judgment on referring to the Prophet - may Allah bless and peace be upon him. The
researcher has recommended conducting further study by collecting the works dealt
in it ,and showing the effect of this difference on the branches of jurisprudence
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Mahria Language: Views on its Nature and Features
Abstract

This research discusses a number of opinions about the nature of the Mahri
language, and it aims to monitor the general lines of its most important features like
in phoneme, singular and composition. It also reviews examples of its semantic
fields compared to Arabic, and trying to identify an ongoing problem among
scholars about the Mahri language whether it is a language or a dialect. From the
researcher's closest point of view, and through many of its vocabulary and
semantics, it can be attributed to be a dialect of an ancient language, or a mixture of
ancient Yemeni languages. It could be also of the classical Arabic since most of its
sounds, many of its vocabulary, structures and semantic fields have a direct or
indirect connection with the classical Arabic.

Key words: Language, Mahra, Its Nature, Its Features
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The Art of Al-Rajaz and its Development
during the Umayyad Era

Abstract

| get attracted by the debate among scholars and authors of literature that the
literature in the Umayyad era was a copy of the Pre-Islamic literature, and its
apostasy, and characterized by the same artistic spirit that characterized the Pre-
Islamic poetry, and is in linear with its spirit and its construction and even with its
subjects. For me, this claim is inaccurate and may give the result of populist
documents that have inspired Arab critics, crept to them quietly and cunningly. This
claim has encouraged me to trace the truth in more literary and cultural efforts than
| can bear and present them in this research .

The research began with distinguishing Al-Rajaz from a poem by mentioning
its characteristics that it has of its own. Then we listed the essential characteristics
that the Umayyad era has added to this art by adding to this art until it became
powerful and mature to narrate the power, maturity, independence and authenticity
of Arab literature in the Umayyad era. | came to know that the most important
characteristics that depict the flourishing status of the art of Al-Rajz in this age are;
the developing of the constructed areas, particularly the substantive construction, as
well as the skillful men in this era with the greatest form of the Al-Rajza .

The two approaches; descriptive and recovery are the most suitable with the
nature of this research. I have followed and benefited from the two said approaches .

Key Words: Evolution, the Art of Al-Rajaz, the Poem, Manifestations of
Evolution, the Umayyad Era..
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The Sensual Representation of the Artistic
Image of the poet Abdul Aziz Al-Magaleh

Abstract

This research has addressed the Sensual Representation in the artistic image
of the Yemeni poet Abdul Aziz Al-Magaleh in the light of the aesthetic approach.
The problem of the current research is the study of sensual representation, in the
direct impact of the senses in the formation of the artistic image. The research aims
to recognize the functions of visual composition to identify the role of the
employment of colors and lights poetically, and to know the effect of the audio
image in formulating the poetic meaning, and the olfactory perceptions and its
effect in presenting the poetic artistic image. The importance of this research lies in
addressing the sensual aspect from the artistic image in the poetry of Abdul Aziz al-
Magaleh. In this research, the descriptive analytical approach has been adopted, and
the results of the research have shown the importance of the sensory aspect of the
artistic image. These could be the employment of visual and auditory components,
as sensory stimuli that attracts the attention of the recipient, and provokes the
mental strength, as well as its importance in motivating of the receiving process.

Keywords: sensual Representation, Poetic Image, Poetry, Abdul Aziz Al-Magaleh
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Etymologies and Connotations of Agricultural Terms
and tools in Hufashi Dialect- Al-Mahweet Governorate

Abstract:

The aim of the current research is to identify the etymologies and
connotations of the agricultural terms and tools of Hufashi dialect in Al-Mahweet
governorate, pinpointing the semantic shift and progression that have taken place in
the evolution of agricultural term usage over time. The respective terms have been
collected from the inhabitants of Hufash district through direct hearing. The
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collected terms have been tabulated in such a way that reflects their pronunciation
(as native speakers pronounce them), meanings, and etymology (with reference to
Arabic dictionaries and linguistic canons of Arabic)

The descriptive analysis approach has been adopted to perform the current
study. It of a preface, introduction, two sections, and conclusion. The salient
findings indicated that most of the agricultural terms and tools in the Hufashi
colloquial dialect are classical Arabic or of classical Arabic origins structurally and
semantically. Furthermore, the colloquial usage of such terms has widened the
meaning of these terms more than they have in the classical Arabic .

Keywords: Etymology, Classical meaning, Agricultural terms and tools, Hufashi
Dialect.
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The Quaiti Al-Ma‘arif Library (1951-1997)
Abstract

The current study has historically traced the construction of the Quaiti Al-
Ma'arif Library in Ghail Bawazir, Hadramout Governorate, from the moment it was
emerged as an idea to its birth and then its disappearance between 1951 -1997 A D.
The researcher has relied on the documents related to this matter. The study aims to
explore the cultural role of the library and the different phases that the library had
passed through, as well as projecting a historical stage that Hadramout had played
in the field of libraries.
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Problems Confronting Faculty Members at Hadramout University
Abstract:

The current study aims to identify the most prominent problems of faculty
members at Hadramaut University from their point of view. It also identifies the
differences between fields of study (type of college, gender, academic qualification.

The descriptive approach was adopted, and a questionnaire was used to
achieve the objectives of the study. It consists of (46) items distributed in four
fields (teaching, scientific research, workplace, administrative functions), after
making sure of their validity and consistency. The sample of the study consisted of
(54) members of the faculty staff at Hadramaut University..

The study reached the following: The most prominent problems of the
faculty members at Hadramaut University were in the four fields of study
(workplace, scientific research, administrative functions, and teaching)
respectively, from their point of view. Also, no statistically significant differences
were found due to the study variables.

Key words: Problems, Faculty members, Hadhramout University.
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The Application Level of the Quality Assurance
and Academic Accreditation Standards

and its Relation to the Quality of Educational Services at Thamar University
Abstract

The aim of the present study is to identify the extent of application of the
quality assurance and academic accreditation standards at Thamar University from
the viewpoint of the faculty members. To achieve the objectives of the study, the
researchers followed the descriptive and analytical approach. A questionnaire was
used as a study tool of which validity and reliability have been verified. The study
population consisted of (225) faculty members, and a random stratified sample of
(142) faculty members was selected. The results of the study showed that the
application level of the quality assurance and academic accreditation standards
came to a moderate degree, with an arithmetic mean of (2.93), and of relative
importance (58.7). It was also found that there are no statistically significant
differences in the responses of the sample members about the level of application of
quality assurance and academic accreditation standards due to the variables:
“gender, academic degree, specialization, college, years of experience, number of
courses in the field of quality assurance and academic accreditation”.
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The study concluded with recommendations related to its findings, as
follows:

a. The need to the modernization and development of academic programs in the
colleges in a manner that leads to provide students with scientific and practical
skills in line with the requirements of the labor market.

b. Review the existing disciplines and work on the development of new
specialties.

c. Paying attention to the quality and continuous improvement in the academic and
administrative aspects and work to develop them.

d. Provide a functional description of all the work and administrative functions
within the faculties.

e. Rehabilitating facilities for the colleges to be usable.
f.  Providing modern teaching technology, devices and means.

g. Activating financial control over all the resources of the colleges and
mechanisms of disbursement.

h. Completing the implementation of quality assurance standards should be
accelerated at the first level.

Keywords: Quality Assurance and Academic Accreditation Standards, Thamar
University
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A Suggested Program for treating the weakness of Arabic Language skills

(Reading, Writing and Speaking) among the Students of the University and General
Education

Abstract

Languages have basic skills that need to be mastered for better linguist
fruitful in the scientific and knowledge of the society. These skills are; listening,
speaking, writing, and reading. Lacking proficiency in one of these skills can affect
other skills, so how if the deficiency affects all of these skills. From this point, the
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current study tries to manifest the weakness aspects of Arabic language skills, as
the language of science at the study community, among the students of university
and General education. Then, the study reaches a group of treatments formulated in
a suggested executive program.
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Extraction of Sea Surface Current Pattern in Bab Al-Mandab Strait using Radar
Sentinel-1 C-band SAR Image - Muhammed Ahmed Maiys

Extraction of Sea Surface Current Pattern in Bab Al-Mandab
Strait using Radar Sentinel-1 C-band SAR Image

Abstract

This paper presents the results of sea surface current pattern (velocity and
direction) extraction in Bab Al-Mandab Strait in the south east part of Yemen. The
Sentinel-1 (S-1) C-band Synthetic Aperture Radar (SAR) image used in this study
is Level-1 (IW) Ground Range Detected (GRD) single mode product. It was
acquired on September 8th 2016 at 21:25:12 in V'V polarization. The pixel spacing
for both range and azimuth is 10 m. The incidence angles ranged between 30.86° at
the near range to 36.59° at the far range. Four experimental areas were randomly
selected to validate modeled results of the sea surface current patterns extracted
from the Sentinel-1 SAR image. The length of each subset image is (512 X 512)
pixels across the range resolution. Three different steps were used in this study to
extract sea surface current patterns in the study area. The first step is the extraction
of distribution of radar cross section. The second step is the calculation of Doppler
frequency shift in order to extract the SAR spectra. The final step is to find the sea
surface current rose diagram to verify the speed and direction. This study
emphasizes the importance of the Doppler frequency by which to extract the sea
surface current patterns from SAR images.

Keywords: Bab Al-Mandab Strait, sea surface current pattern, Sentinel-1 (SAR),
Doppler frequency

Introduction

Ocean currents influence global and local climates and impact marine life
through the redistribution of heat, nutrients, and pollutants. Many of these processes
are influenced by the strong current gradients that exist near the boundaries of
major current systems and in regions of outflow from rivers and estuaries (Lyzenga
et al., 2004, p:210). Researchers have shown increased interest in ocean studies
using remote sensing technologies which can image large ocean area and provide
precise information on surface ocean dynamics (Wittgenstein, 1992, p:162).
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Spaceborne Synthetic Aperture Radar (SAR) is an active microwave remote
sensing instrument providing two-dimensional (2D) information of the normalized
radar cross section o0 (NRCS), which represents the ability of a surface to reflect
the radar signal (Pleskachevsky et al., 2019, p:4116). The results obtained from
many application-oriented studies and from the operational use of airborne imaging
radars are encouraging (Lee & Kwag, 2005, p:4054). Although remote sensing
technology is currently well developed, the investigation of ocean surface current
using Synthetic Aperture Radar (SAR) has not been easy (Kim et al., 2004,
p:3119). The velocity and the direction of sea surface currents provide scientists a
great deal of knowledge on phenomena interchanges on the surface of the ocean.

SAR sensors register microwave radar backscatters which are dependent on
patterns of surface roughness in practically all weather conditions (Robinson, 2000,
p:323). The interaction between the SAR pulse of microwave energy and the ocean
surface is complex, depending on wavelength, polarization, geometry,
environmental conditions and the electrical properties of the ocean surface (Holt,
2004, p:50). Actually, these physical complexities make it very difficult to extract
the sea surface current patterns (velocity and direction) directly from the SAR
imageries. Considerable efforts have been devoted during the past years to improve
understanding of the sea surface current patterns through the use of SAR images
(Gelpi & Norris, 2003, p:107).

Doppler Frequency Shift

The Doppler centroid anomaly recorded over ocean with a Synthetic
Aperture Radar (SAR) can be used to obtain range directed velocity which has been
demonstrated to provide valuable estimates of the near surface wind speed, ocean
surface current (Harald et al, 2016 p:3994). According to (Kang, 2018, p:6)
Doppler parameter from SAR (Synthetic Aperture Radar) is among the most
effective tools for velocity measurements. The physical principle for estimating
radial velocity utilizes the Doppler shift extracted from SAR data. The Doppler
shift is caused by the relative motion between a sensor and target.

(Kim et al., 2004, p:3119) extracted the ocean current based on the concept
in which Doppler frequency shift and the ocean current are closely related. Moving
targets cause Doppler frequency shift of the backscattered radar radiation of SAR,
thus the line-of-sight velocity of the scatters can be evaluated. The Doppler
frequency shift can be measured by estimating the difference between Doppler
centroid obtained and reference Doppler centroid calculated. (Romeiser et al.2010,
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p:82) mentioned that despite the fact that a SAR is a Doppler radar, conventional
SAR images do not provide direct information on target velocities, since all
Doppler information is normally utilized to obtain the best possible spatial
resolution in flight (azimuth) direction.

Sentinel-1 (S-1) C-band

The Sentinel-1 (S-1) C-band Synthetic Aperture Radar (SAR) contributes
mainly to the physical oceanography research of sea state, wind sea surface
measurements and ocean circulation “surface current” (Malenovsky et al, 2012

p:92).

Sentinel-1 operates at C-band with a nominal frequency range, from 8 to 4
GHz (3.75 to 7.5 cm wavelength). Sentinel-1 data products acquired in four modes
which are the Strip Map (SM), Interferometric Wide swath (IW), Extra Wide swath
(EW) and Wave (WV) modes (Bourbigot et al, 2016 p:7-9). Extended Wide swath
EW and Interferometric Wide swath IW are mainly used for monitoring of sea ice
areas and coastal regions over the ocean (Wang et al, 2019 p:106).

Materials and Study Area

The Sentinel-1 image used in this study is Level-1 (IW) Ground Range
Detected (GRD) single mode product. It was acquired on September 8th 2016 at
21:25:12 in VV polarization. The pixel spacing for both range and azimuth is 10 m.
The incidence angles ranged between 30.86° at the near range to 36.59° at the far
range (Table 1).

The study area is located in Bab Al-Mandab Strait in the south east part of
Yemen (Figure 1). The study area lies between latitudes 11°59'19"N and
14°10'46"N and longitudes 41°49'44"E and 44°27'36"E (Figure 1).
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Figure 1. Locations of Study area and the four experimental areas
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Table 1. Sentinel-1 C-band SAR Image Description

Pixel Spacing Incidence | Swath

Start time Beam Polarization _ Angle | width
Rng X Azi (m) (deg) (km)

08/09/2016 | SIA_IW_GRDH- 30.86-
21:25:12 HR W 10x10 3650 | 2V

Experimental Areas

Four experimental areas were randomly selected to validate modeled results
of the sea surface current patterns extracted from the Sentinel-1 SAR image. The
length of each subset image is (512 X 512) pixels across the range resolution
(Figure 1).

Method and Results

Three different steps were used in this study to extract sea surface current
patterns in the study area. The first step is the extraction of distribution of radar
cross section. The second step is the calculation of Doppler frequency shift in order
to extract the SAR spectra. The final step is to find the sea surface current rose
diagram to verify the speed and direction.

Distribution of Normalized Radar Cross Section

The normalized radar cross section (NRCS) o, is the common radar
parameter used to describe radar return backscattered by the ocean surface to the
SAR sensors. NRCS was computed using equation (1) as shown by (Wang et al,
2019 p:107).

_ IDN|?
SigmaNaught?

1)

The distribution of the radar cross section of four experimental areas which
extracted from Sentinel-1 C-band mode is illustrated (Figure 2). Comparing them,
one can estimate the distribution and difference of the backscatter values. The radar
cross section values extracted from area (1) in the onshore ranges between -4 to -16
dB. However, radar cross section values increased in area (2) which is located in
Bab Al-Mandab and ranges between -4 to -24 dB. This is due to the increased speed
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and turbulence of sea currents as they enter the Bab al-Mandab Strait, south of the
Red Sea. In comparison, the radar cross section value in the offshore is high and
equal in both areas (3) and (4) and ranges from -4 to -24 dB. EH6 mode cross
section value in the on shore ranges from -18 to -27 dB. Another important finding
Is the result of the radar cross section in the onshore and offshore is the sea surface
roughness. It is clear that the backscatter values of radar image reflect the
roughness of the sea surface in the onshore which is lower compared to those of the

offshore.

Azimuth Direction
Azimuth Direction

Range Direction

Point_4

Azimuth Direction

Range Direction Range Direction

Figure (2): Distribution of radar cross section in the four experimental areas

Doppler Frequency Shift Spectra

SAR utilizes the Doppler shift of the complex receiving field to locate
scatterers in the flight direction. This complex field and its associated residual
Doppler shift can be used to infer the velocity of these scatterers as reflected by
ocean currents (Hasselman, 1980, p:228). The selected four areas consist of several
adjoining pixels and it must have the highest signal amplitude than the surrounding
pixels. The Doppler spectrum of range compressed Sentinel-1 SAR image was
estimated by performing a Fast Fourier Transform (FFT) and Inverse Fast Fourier
Transform (IFFT) as given in equation (2).

@
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Fu)= [ f(x)e- o )

where F(U)is a frequency domain function, Uis the spatial frequency, and

f(X)is the spatial domain function. The spectral density is a response from
infinitesimal point scatterers. A closed form solution can be given for the Doppler
spectral density as in the expression (3) (Hasselman, 1980, p:228):

. : 2
' © T, ibT, X @'T, 2X,
G(xo,a))zH( ) e'” o /v [ exp _2 1+(—S )2— s |2- 4 ( 0 j )' O
RN I s Vi e A Vi vorgi |’

where %o is the location of a point target in the SAR image, s is the
Gaussian function with width, V' is the satellite velocity (6761m/s), 7 is the delay

time = t=x IV and X :Vt, and b is the chirp rate :Zsz/R. Equation (3) was

used to determine the spectral magnitude. Image intensity is related to spectral
magnitude in finding out the radial current velocity.

The spectra of Doppler frequency shift of four selected areas used to
simulate the sea surface current patterns from Sentinel-1 C-band mode is shown in
(Figure 3). The results of spectra in all areas were ranged between (-0.002db) to
(0.012db). The spectra peak of area 1 was (0.012db) and shows strong shift towards
the azimuth direction. This related to the strong current occurrence which leads to
strong nonlinearity as compared to the other areas. The spectra peak of area 3 was
(0.010db) and shows medium shift, while spectra peak of areas 2 and 3 were
(0.008db) and show small shift towards the azimuth direction. In addition, the
spectra peak of Doppler in all areas were shifted towards the azimuth direction due
to the effect of the nonlinearity between SAR pulse and sea surface current
movements. This result agrees with previous studies of (Gonzalez, et all. 1981) and
(Chapron, et all. 2005, C07008.11).

Surface current rose diagram

The rose diagram of the sea surface current patterns was extracted from the
experimental areas. The mean value of surface current speed and directions vary in
all areas as shown in Figure (4). The mean value of speed in area (1) was 0.9 m/s,
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and the currents flow southwestward azimuth direction (62.1°). The mean value of
speed in area (2) in Bab Al-Mandab was 1.1 m/s, and the currents flow northward
and northwestward azimuth direction (162 °). The mean value of speed in area (3)
was 1.1 m/s, and the currents flow northwestward azimuth direction (145°). The
mean value of speed in area (4) was 1.2 m/s, and the currents flow westward

azimuth direction (107.6°). It is clear that the sea surface pattern speed increased in
Bab Al-Mandab and south of the Red Sea.
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Figure3: Doppler frequency shift spectra of Sentinel-1 C-band mode extracted
from the experimental areas

Sea Surface Current Patterns
The RADARSAT-1 SAR ocean current values have been converted to the

horizontal ocean current “¢on the ocean surface. The radial component of ocean
current deduced from RADARSAT-1 SAR images is given in terms of the Doppler
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peak frequency shift, Fma therefore the horizontal ocean current is computed by
using equation (4), (Johannessen, et al., 2006, p:77).

2 {/1v(1+ Af, 1 Af, Y }(Afa)l

(4)

“TN 2p, sin @sin @

Due to the imaging nature of the SAR, the direction of the sea surface current in the
range direction is impossible to find. However, the equation (5) introduced by
(Maged, 2005, p:148) was used to determine the current in the azimuth direction.

(A, X2sing)™

0 =tan™ —
V(- (- 22%0xv, ) ° (AT, RA))

(5)

where V is the satellite velocity, Ris the slant range, Ay is the displacement

vector and Oy is the pixel spacing in the azimuth direction.

Figure (4): The mean value of surface current speed and directions extracted
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from the experimental areas

The sea surface current patterns (velocity and direction) extracted from
Sentinel-1 (S-1) C-band mode is shown in Figure 5. It is clear that the sea surface
current direction was westward in Gulf of Aden to the north and north-westward in
Bab Al-Mandab and the Red Sea. The vector plotted on the image shows that the
sea surface current velocity in Gulf of Aden was averaged between 0.81m/s to 0.95
m/s near the offshore area. The sea surface current velocity in Bab Al-Mandab
increased to become around 1.10 m/s. it is obviously that the sea surface current
velocity in the Red Sea increased to around 1.23 m/s in the mid-shore and onshore.

The surface current direction mostly was westward in the study area
including the onshore. The surface current velocity was generally regular in the
study area except in the onshore area where the grid vectors show that the current
velocity slightly increased. The current direction is related to the information of the
current velocity. This information has a strong relation with the image backscatter
and the Doppler frequency values.
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Figure (5): Sea surface current patterns extracted from Sentinel-1 (S-1) C-band
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Conclusion

This study emphasizes the importance of the Doppler frequency by which to
extract the sea surface current patterns from SAR images. It is interesting to note
that along the study area from the coastline to the sea, the increase in the radar cross
section values is accompanied with corresponding increase in the Doppler shift
frequency too. This reflects the fact that Doppler frequency is dependent on the
backscatter values of the radar image. This result is consistent with (Romeiser,
1994, p:730) who suggested that Doppler shift of the backscattered radar signal
from the sea surface can be used for determining the line-of-sight velocity of the

scatterers and thus for measuring surface current and ocean wave spectra.
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