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Abstract — With the openness of Taiwan's government's financial policy,
the banks here are becoming more liberalized and internationalized.
Taiwan is becoming a competitive financial market since more new
commercial banks have been set up in Taiwan. So, it is important for a
bank to dispatch good executives to overseas branches. In this paper, we
analyze what kinds of characteristics and traits a bank's manager in an
overseas branch should have by using the fuzzy Delphi method (FDM).
The purposes of the research are: Firstly, to analyze what kinds of
characteristics and traits a bank's manager in an overseas branch should
have. Secondly, to compare the differences between managers in overseas
branches in Japan and Hong Kong by using the Wilcoxon rank sum test.
Thirdly, establish the dispatch criteria with Artificial Intelligence (Al) and
FDM methods. Through the examination of FDM, a fuzzy referent model
framework for the banks dispatch in the overseas branch is built. It is
anticipated that the fuzzy framework will provide a more objective means

for the dispatch of appropriate personnel for overseas branches.

. INTRODUCTION

Since

epoch-making financial reform law in November 1999, the

“Financial Services Modernization Act”,

barriers erected by the “Glass-Steagall Act” and the

“Banking Holding Company Act” for limiting the business

www.ijaers.com

the US Senate and House passed an

dismantling

scope of banks and allowing banks, security companies,
and insurance companies to do cross-industry business and
establish relationships of business affiliation. This
transformation has prompted the merger of already-large
banks in the US and the establishment of branches all over

the world to offer their customers complete financial
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products and services.

A bank is a part of the service industry that offers its
customers financial services. In order to conform to the
liberalization and internationalization trends of the time,
banks established their overseas branches widely. In a
competitive environment, banks heavily rely on the
dispatch of capable staff to overseas branches to maintain
their competitiveness in markets. If any organization wants
to achieve its targets, "the right person” is one of the most
primary and basic factors. It is certainly safe to say
“human resources” is the most important resource in any
organization. The success or failure of a business depends
largely on whether chief officers know their subordinates
well enough to assign them jobs commensurate with their
abilities. Therefore, to gain competitive advantages, a bank
should strengthen education and training for their staff,
and it is very important for the selection of executives for
overseas branches.

In recent years, fuzzy theory has been widely applied
to various research projects. So has the fuzzy Delphi
method (FDM). Scholars like Ishikawa et al. (1993),
Chang et al. (1995), and Chang et al. (2000) have
developed many different FDMs that have been applied to
solve matters with large uncertainties. Thus, the research
adopted FDM to screen indexes of capabilities that
executives who are dispatched to branches in Japan and
Hong Kong should have and conducted empirical research
on these dispatches. It is hoped that the results of the
research could help banks find the right people to serve at

overseas branches to enhance their competitiveness.

1. LITERATURE REVIEW
Based on an earlier policy-capturing study of general
mental ability and the Big Five personality traits, Jane &
Kim (2004) explore and analyze the hiring preferences of
Hong Kong employers across five important personal
attributes. They think that among knowledge, abilities,

skills, and personality, the personality of a candidate has a

www.ijaers.com
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relatively greater impact on the hiring decision.

Dakin et al. (1994) think that despite widespread
evidence of low construct validity and productivity,
personality testing is increasingly being used for the
selection of managers. Based on available research, it is
argued that personality is likely to play an important role
as a determinant of managerial performance.

Chang et al. (2000) developed a new FDM used in
managerial talent assessment for a company located in
Taiwan. This new method employs the fuzzy statistics and
technique of the conjugate gradient search to fit
membership functions. Membership functions may be
derived from fuzzy forecasts.

Ana and Fintan (2020) refer to the Al shown by
machines made by humans. Generally, Al refers to
technology that presents human intelligence through
ordinary computer programs. Viswanathan et al. (2020)
think that the term also refers to the study of whether and
how such intelligent systems can be realized. At the same
time, through advances in medicine, neuroscience, robotics,
statistics, etc., normal predictions believe that many

human occupations will gradually be replaced by them.

I1l. RESEARCH METHOD

1. The construction and induction of selection factors for
banks to dispatch executives of overseas branches

In order to construct and induct abilities that
executives of overseas bank branches should have, after a
broad literature study and communicating and discussing
with other experts, we inducted and constructed the
selection factors shown in Table 1. The factors covered
include 1) traits of ability; 2) diversified intelligence; 3)
academic ability; and 4) graduating college.
2. The design of the FDM

In order to compare factors for selecting dispatched
executives of branches in Japan with those of branches in
Hong Kong, the research uses a questionnaire design.

3. Data collection
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Data were collected in a survey of the professors and
professional members in Taiwan’s banks. A total of 61 first
distributed, and 32 usable

questionnaires  were

questionnaires were used in the decision analysis,
representing a valid response rate of 52.46%. The second
questionnaire investigation was carried out aiming at those
who had sent back the first questionnaire, and 29 copies
were returned. After consistency and stabilization checks,
24 copies were valid questionnaires; the valid response
rate is 82.76%.

3. The steps of FDM

The FDM of Kaufmann and Gupta (1988) is based on a

triangular fuzzy number.

0 , X<a
%1§ . a<x<b
UA(X)= C:g
—— , b<x<c
c-b
, X>C
1)

And measure convergence of each cycle with

dissemblance index in Formula (2).

S(A, B):J.:O5(AD, B. M«

a

1 1 a a
(BB b

)

In Formula (2), o interval of confidence of triangular fuzzy

1

(@)

)+ (a

number A or B is defined as

A, = [a(,_a) ,afja)] = [(b —a)a+a,(b-c)a+ C], a e

Bland B2 are offered as any two convenience value to
conduct prediction of Fuzzy. The steps are as follows:
Step 1: Ask experts for their predictions (ab,c). A
represents the most pessimistic value, c¢
represents the most optimistic value, and b
represents the most suitable value in the

interval between a and c.
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Step 2: Average opinions of all experts (a, b, ¢) obtain (am,
bm, cm) average, minus opinions of individual
experts (a, b, ¢) from the average separately,
and obtain (am-a, bm-b, cm-c). Distribute those
opinions to experts for reference when they are
given questionnaires to fill out.

Step 3: According to the average opinions in Step 2 (am,
bm, cm), calculate with Formula (2) the degree
of differentiation of triangular fuzzy numbers
between fuzzy opinions and average opinions
for every expert in the cycle. If all
differentiations are falling within a certain
tolerable scope, then we could consider that
they have reached convergence. The average
opinion in the cycle is the final prediction, so
go ahead and implement Step 4. If not, return to
Step 1.

Step 4: Defuzzication is to transform a fuzzy number into a
definite value that acts as a tool used in the
process of fuzzy making. The research adopted
the OM method, which was introduced by
Chang & Lee (1995). The higher the OM value,
the more important the factor will be in

Formula (3).

)da

OM(A) = [{¥wia, +w (b, -a)l+@- % wic,

@
IV. RESULTS

Oﬂl
[ . Selection factors for banks to dispatch executives of

overseas branches

FDM, provided by Kaufmann and Gupta, is a
repeated procedure; the results of the first and second
questionnaires are shown in Table 1. Besides, the result
includes the first and second OM values of dispatched
executives of overseas branches that are calculated with
Formula (3). Based on these OM values, calculate the

degree of stability of fuzzy opinions between two
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questionnaires. The calculating method for degree of

stability is 2nd OM minus 1st OM, then picking absolute

values.

Table 1 The OM value and stability value of executives who are dispatched to branches in Japan and Hong Kong

Japan (OM Value ) Hong Kong (OM Value)
Factor A.1lst |B.2nd ||B-A| [C.1st |D.2nd ||C-D|
Intelligence Quotient 7.355| 7.3775| 0.02| 7.125 7.08| 0.045
Language Ability —English 2.7025| 2.7825| 0.08| 6.5625| 6.615| 0.0525
Language Ability —Japanese 7.9175 794/ 0.02| 4.605| 4.675 0.07
Creation Ability 7.6825| 7.605/ 0.08| 6.995] 6.9125| 0.0825
Organization Ability 8.235| 8.2575| 0.02| 6.955 6.98| 0.025
Planning Ability 7.885| 7.7875 0.1f 7.015| 7.0075| 0.0075
Traits of Ability

Learning Ability 7.6625 7.69| 0.03] 7.495| 7.4575| 0.0375
Logic and Analyzing Ability 7.99 7.98| 0.01] 6.7675| 6.7925] 0.025
Marketing Ability 7.25 7.32| 0.07| 7.1725| 7.2325 0.06
Frustration Tolerating Ability 7.685/ 7.755| 0.07 7.13 7.08 0.05
PR and Social Ability 7.6675| 7.7375| 0.07| 7.1325| 7.065| 0.0675
Management Ability 8.415| 8.335| 0.08] 7.0125 7.1| 0.0875
Decisiveness 7.1725| 7.0925| 0.08| 7.3575| 7.305| 0.0525
Responsibility Feeling 7.06] 7.055| 0.01] 7.935| 7.9975| 0.0625
Affinity 7.0675| 7.0875| 0.02 8.01| 7.9375| 0.0725
Enthusiasm 6.815| 6.735] 0.08| 7.6625 7.76| 0.0975
Diversified  |Patience 7.0175| 7.0275| 0.01] 7.965| 7.9375| 0.0275

Intelligence  |Good at Understanding Other People’s
] ] 7.125| 7.145] 0.02 7.3| 7.3775| 0.0775

Viewpoint
Expression 6.5125| 6.5825| 0.07| 7.535| 7.445 0.09
Loyalty 4.805| 4.8225| 0.02| 7.5675| 7.5675 0
Moral Character 7.095| 7.0125| 0.08 8| 8.0175| 0.0175
Accounting 7.155| 7.1625| 0.01] 7.0225 6.96| 0.0625
Economics 7.05| 7.0225] 0.03] 6.985| 6.9225| 0.0625
Academic Ability Computer 7.74) 7.785] 0.04| 6.8675| 6.8775 0.01
Financial Management 7.0675| 7.0825| 0.01] 6.885| 6.9575| 0.0725
Investment 7.6225| 7.5875| 0.04| 6.7575| 6.6625| 0.095
Bank Operation and Management 7.0575| 7.1475| 0.09| 6.875 6.91| 0.035
College of Liberal Arts 4.88 4.82| 0.06| 2.7475| 2.8275 0.08
Graduated Law School 3.4025| 3.4175| 0.02| 5.8225| 5.8425 0.02
College Business and Management College 3.3525| 3.3425| 0.01| 7.0225| 7.0225 0
College of Science and Engineering 3.4025| 3.415| 0.01| 5.3625| 5.3625 0
www.ijaers.com Page | 4
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We can use the Wilcoxon rank sum test (Robert, 1988)
to test whether the weighted values of the 2nd OM in
dispatching executives to Japan and Hong Kong are
the same (Table 2). We explored them in four parts:
traits of ability, diversified intelligence, academic
ability, and graduating college. The results found that
the values of the 2nd OM were different in ability and
traits, diversified intelligence, and academic ability
between the Japan branch and the Hong Kong branch
(Table 2). That means banks in Taiwan usually select
and dispatch executives to their Japan branches and
Hong Kong branches according to different traits of

ability, diversified intelligence, and academic ability,

International Journal of Advanced Engineering Research and Science, 10(10)-2023

which they attach more importance to. From the ranks,
we know that they would pay more attention to the
diversified intelligence of executive candidates for
Hong Kong branches, while from the ranks we
understand they would pay more attention to the
academic ability of executive candidates for Japan
branches. In the category of graduated college, we
could learn that the difference in the weighted value of
the 2nd OM between Japan branches and Hong Kong
branches is not significant. That means that graduating
college is not an important factor for them to consider
executive candidates for branches in Japan and Hong

Kong.

Table 2 The Wilcoxon rank sum test result of traits of ability

HO: The two 2-nd OM weights locations are the same

H1: HO is false
Japan )
) Hong Kong (Population 2)
(Population 1)
Factor 2nd OM Rank 2nd OM Rank

Intelligence Quotient 7.3775 14 7.08 9.5

) Language Ability —English 2.7825 1 6.615 3
Traits of
Ability

Management Ability 8.335 24 7.1 11

Sum of Ranks T1=208 T2=92

Sample Size nl=12 n2=12

p-value=0.0008, Reject the null hypothesis

V. CONCLUSION

1. The research adopted FDM to find the weight of

evaluation factors for overseas branch manager
dispatch. The higher the value of OM, the more
attention is paid to the factor during their process of
selecting overseas branch executives.

. The research took advantage of the Wilcoxon rank
sum test to compare the weighted value of the 2nd

OM of evaluation factors for dispatching executives to

www.ijaers.com

branches in Japan and Hong Kong. The results
showed that there was no significant differentiation in
the colleges the candidates graduated from. That
means that the banks in Taiwan hardly consider which
college or departments the candidates graduated from
when they select executives for their branches in

Japan and Hong Kong.

REFERENCES

Page | 5


http://www.ijaers.com/

Hsieh et al.

(1]

(2]

(3]

(4]

(5]

6]

(7]

(8]

(9]

Ana, I. C., and Fintan, C. (2020). Artificial intelligence and
machine learning as business tools: Factors influencing
value creation and value destruction, Business Horizons, 63
(1), pp. 183-193

Chang, P.T., Huang, L.C., & Lin, HJ. (2000). The fuzzy
Delphi method via fuzzy statistics and membership function
fitting and an application to the human resources, Fuzzy
Sets and Systems, 112, 511-520

Chang, P. T., & Lee, E. S. (1995). The estimation of
normalized fuzzy weights, Computers and Mathematics
with Applications, 29(5), 21-24.

Chang, I.S., Tasuhiro, Y., Gen, M., & Tozawa, T. (1995). An
efficient approach for large scale project planning based on
fuzzy Delphi method, Fuzzy Sets and Systems, 76, 277-288.
Dakin, S., Nilakant, V., & Jensen, R. (1994). The Role of
Personality Testing in Managerial Selection, Journal of
Managerial Psychology, 9(5), 3-11

Ishikawa, A., Amagasa, M., Shiga, T., Tatsuta, R., Tomizawa,
G., & Mieno, H. (1993). The max-min Delphi method and
fuzzy Delphi method via fuzzy integration, Fuzzy Sets and
Systems, 55, 241-253.

Jane, W. M., & Kim, F. L. (2004). Selection criteria and the
impact of personality on getting hired, Personnel Review, 33,
521-535

Kaufmann, A., & Gupta, M. M. (1988). Fuzzy mathematical
model in engineering and management science, New York:
North-Holland Inc.

Robert, A. D. (1988), NONPARAMETRICS AN
ALTERNATIVE TO THE F TEST WILCOXON RANKS,
Quality, 27, Iss. 1; p. 52 (1 page)

[10] Viswanathan, Y. S. Beh, J. K.U. Brock, F. and von

Wangenheim (2020). Artificial intelligence and marketing:
Pitfalls and opportunities, Journal of Interactive Marketing,

51 (2020), pp.91-105.

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

Page | 6


http://www.ijaers.com/
http://proquest.umi.com/pqdlink?index=13&did=000000000760483&SrchMode=1&sid=16&Fmt=6&VInst=PROD&VType=PQD&RQT=309&VName=PQD&TS=1093542442&clientId=23855
http://proquest.umi.com/pqdlink?index=13&did=000000000760483&SrchMode=1&sid=16&Fmt=6&VInst=PROD&VType=PQD&RQT=309&VName=PQD&TS=1093542442&clientId=23855

International Journal of Advanced Engineering Research and
o Science (IJAERS)

Peer-Reviewed Journal

ISSN: 2349-6495(P) | 2456-1908(0)
Vol-10, Issue-10; Oct, 2023

Journal Home Page Available: https://ijaers.com/ i
Article DOI:https://dx.doi.orq/10.22161/ijaers.1010.2

International Journal of Advanced
Engineering Research and Science

Broadcasting about Vaccination Campaigns: An Analysis
of the Media in Ceara

Santino Carvalho Franco, Antonio Dean Barbosa Marques, Guilherme Alves da Silva*,
Ana Clara Teixeira da Silva Oliveira, Giulli Catarini Cei Ribeiro Lobo, Amanda
Zahlouth Serique Gat, Dienyelle de Nazaré Costa Barbosa, Maria Eduarda Rath, George
Pitman Farias, Valéria Pereira Rezende de Almeida, Thais Costa Valente, Amanda Lima
franco, Marcela Magno Miranda Bezerra, Jouzemayra Ariany Silveira da Silva, Caio
Batista Ledo, Inah Silva Athayde Gomes, Marivaldo de Moraes e Silva, Lucas Batista de
Menezes, Manuella Ferraz de Souza Monteiro, Giovanna Zahlouth Serique Gato, Diego
Teles Borges Leal, Antonio Carlos Lemos Monteiro Filho, Danielle Lima Barbosa, Igor
Florenzano Wanzeler, Carolynne Lima de Sousa, Virna Lima dos Santos, Juliane Santos
da Costa, Ana Carolina Abdon Seixas, Camylla Rebbeca Bezerra de Aragéo, Adrianne
Raposo Ponte, Jodo Victor Tavares da Costa, José Victor Silva Lima, Ranchelane Maria
Gomes Barreto, Juliana Prusch Fernandes Cardoso, Cecilia Farias de Figueiredo,
Eduardo Rocha, Amanda de Souza Pantoja, Paulo Matheus Sherring e Sousa, Larissa
Brabo Collyer Carvalho, Marcella Moraes Nogueira Paranagua, Jodo Lucas Barbosa
Nery Marques, Ana Julia Coelho Gomes, Fabio Andres Ayala Neri, Lucas Monteiro
Arielo, Jonas Chaves, Lilian Coelho Heringer Diniz, Fabiany de Fatima Pompeu
Rodrigues, Andressa Schmidt do Nascimento, Amanda de Souza Pantoja, Cassio
Dourado Kovacs Machado Costa, Rosangela Aguiar de Araujo Borges, Walter Soeiro de
Aviz, Tamires Vercosa Cardoso, Ingrid Paola Canto Gomes de Oliveira, Monica Maria
de Moraes Lima Ferreira, Kalil Orleans Silveira Pinho

*Corresponding Author

Received: 11 May 2023,

Receive in revised form: 17 Sep 2023,
Accepted: 25 Sep 2023,

Available online: 06 Oct 2023

©2023 The Author(s). Published by Al
Publication. This is an open access article
under the CC BY license
(https://creativecommons.org/licenses/by/4.0/).

Keywords — Vaccines, Media, Campaigns,
Broadcasting.

www.ijaers.com

Abstract — Vaccines have been used since the beginning of the 19th
century as a disease control measure. However, it was only in 1973 that
the National Immunization Program (PNI) was formulated, which
established the National System of Epidemiological Surveillance (SNVE).
This organizes the entire national vaccination policy for the Brazilian
population and has as its mission the control, eradication and elimination
of immunopreventable diseases® . Thus, the objective of this study was
to understand the social representations elaborated by the media in
Ceard about vaccination campaigns. To reach the proposed objective, we
used the proposed steps of documentary research® , anchored in the
theory of social representations®”) . The search for journalistic articles
occurred through access to two electronic addresses of major
newspapers of Ceard; Jornal O povo (http://www.opovo.com.br/busca/)
and Diario do Nordeste (
http://diariodonordeste.verdesmares.com.br/servicos/busca), focused on
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the period of July 2017. Thus, the social representivities elaborated by
the media of Ceara about the vaccination campaigns were understood.
As the low or high acceptance of this population before the immunization
campaigns that were conveyed to the two important newspapers.Has as
a limiting factor this study, the selection of local media news, in which
the data are punctual and can not be generalized. Despite being a
prerogative of the qualitative approach the non-generalization.

l. INTRODUCTION

The reduction in the morbidity and mortality rates
of the world's population due to immuno-preventable
diseases as a result of the practice of vaccination is
undeniable proof of its relevance to global health® .

Vaccines have been used since the beginning of the
19th century as a disease control measure. However, it was
only in 1973 that the National Immunization Program (PNI)
was formulated, which established the National System for
Epidemiological Surveillance (SNVE). This organizes the
entire national vaccination policy of the Brazilian
population and has as its mission the control, eradication
and elimination of immunopreventable diseases® .

The historical trajectory of immunization in Brazil
is marked by fluctuations in the perception of public power
of its epidemiological importance in the agenda of the
imperial government and in the early days of the republic
and politics vis-a-vis (in face of) other diseases of epidemic
and endemic character. Epidemic outbreaks, and social
fear, can clarify the occurrence of adherence to
immunization campaigns, or distrust of them, however, they
do not explain immunization as a social practice. The
coercivity in certain periods, such as the "Revolta da
Vacina" of 1904 in the city of Rio de Janeiro, and some
previous and subsequent episodes of vaccinophobia in
Brazil, were, and continue to be, not very effective, and do
not fully explain the "popularization” of immunization in
Brazil® .

It is recurrent in public policies the difficulty in
provoking/ sensitizing people and/or groups to adhere to the
practice of vaccination. The following obstacles stand out:
the non-acceptance and trivialization of risks, difficult
identification of the target group (by the population itself),
availability of vaccines, adherence and control of booster
doses, technical capacity of professionals, among other
reasons® . These stratifications, when added together,
potentiate the low adherence of the population. As recently,
the national vaccination campaign against influenza, in
which most Brazilian states had rates below the target, being
made available to the entire population®

The awakening for this theme began during the
performance of the main researcher of the study as a
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resident with emphasis in family and community health, in
a city of Ceara located in the highlands region. It was
observed that some people, while waiting for medical
attention, justified their absence during the vaccination
campaigns as "government measures to kill the elderly”,
being reported in the press and on television the death of
people after taking the vaccine.

With all this mentioned, it should be understood
that the media is one of those responsible for promoting
information®” . What makes it essential to know and
discuss what kind of information the population is having,
because it has representation in the social diffusions,
conferring one of the social representations. Moscovici was
the first to study and mention the term social
representations® in a work of psychoanalysis entitled: son
image et son publigue. In this work, the author shows the
results of his research, in which he seeks: "to understand in
what way psychoanalysis, by leaving the closed and
specialized groups through its dissemination by the media,
acquired a new meaning for popular groups”. Itis clear that
the diffusion of a certain news item in a social environment
can modify the way in which people live, as well as the
vision they have of themselves and of the world.

Thus, the objective of this study was to understand
the social representations elaborated by the media in Ceara
about vaccination campaigns.

1. METHOD

To reach the proposed objective, we used the
proposed steps of the documentary research® , anchored in
the theory of social representations®7)

The search for journalistic articles occurred
through access to two electronic addresses of large
circulation newspapers from Ceard; Jornal O povo
(http://www.opovo.com.br/busca/) and Diario do Nordeste
(
http://diariodonordeste.verdesmares.com.br/servicos/busca
), focused on the period of July 2017.

As a search strategy, we used the search engines:
VACCINATION, IMMUNIZATION, and VACCINE,
separately on the sites. The process of conducting and
selecting articles was based on the recommendations of
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PRISMA® . Two filters were applied: the first consisted in
reading the headlines, and the second was based on reading
the news in full. We identified 281 articles in the two
newspapers in question (Diario do Nordeste and O Jornal O

International Journal of Advanced Engineering Research and Science, 10(10)-2023

Povo), but only 92 articles addressed the issue of
vaccination in humans. Finally, we applied the two filters
based on the PRISMA model flowchart, resulting in 32
selected journalistic texts for processing (Figure 1).

|

Z,

Q

5 Matters identified:

[ The People: 81

= Diario do Nordeste newspaper: 200
:

[

(==

Selected Subjects:
The People: 47

TREAT

Diario do Nordeste newspaper: 45

Exclusion:

The People: 34

Northeast Daily News:20

= Selected subjects for evaluation:
= The People: 13
E Diano do Nordeste newspaper: 23
-
= Exclusion:
The People: 1
Dianio do Nordeste newspaper:
5
% Matters included:
= The People: 12
E Diario do Nordeste newspaper: 20
7,
o

Fig.1 - Flowchart of the selection of journalistic stories, based on the PRISMA model - Fortaleza-Ceara-Brazil, 2017.

After refining the articles included in the analysis,
they were transcribed into the LibreOffice® program,
elaborating the corpus for data processing. The processing
of the corpus content was done through the software
IRAMUTEQ  (Interface de R  pour analyses
Multidimensionnelles de Textes et de Questionneires)
version 0.7 alpha 29

Among the possibilities of analysis by
IRAMUTEQ, we chose the analysis of similarity and word
clouds, since the similarity produces graphics that allow the
identification of the distributional principle that concerns
the possibility of lexical units occurring in combinations
with others. The cloud analysis, on the other hand, starts
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from the premise of how the words are organized and
grouped graphically, taking into account the frequency of
their appearances, originating from the textual corpus®® .

The data obtained through the software processing
were analyzed by the researchers, and then interpreted and
discussed in light of the theory of social representations and
literature on the subject.

1. RESULTS AND DISCUSSION

The data were organized by means of a table that
indicates the News Code, Headline, date, and source (Chart
01).
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Table 01 - Characterization of the journalistic stories included in the study based on code, title, publication date, and source,
Fortaleza-Ceara, 2017.

Code Title Date Source
NO1 Immunization is limited due to lack of vaccines in 17/03/2016 The People
Fortaleza
N02 As our grandparents used to say, prevention is better than 20/03/2016 The People
cure...
NO03 Improving coverage is the biggest challenge 10/02/2016 The People
NO04 Campanha Permite Atualizacdo da Caderneta de 01/02/2016 The People
Vacinacéo.
NO5 Vaccination to Ensure Protection 11/03/2016 The People
NO6 Minas Gerais declares a state of emergency due to 14/01/2016 The People
Yellow Fever
NO7 Government wants schools to charge vaccination booklet 16/03/2017 The People
for enrollment
NO08 Only 239 municipalities have adequate coverage against 16/03/2017 The People
HPV
NO09 Brazil adopts a single dose of yellow fever vaccine 05/04/2017 The People
N10 Risk of contracting yellow fever may be lower for those 16/04/2017 The People

who have already had dengue fever

N11 National mobilization for vaccination against influenza 17/04/2017 The People
begins on Monday

The main goal of the campaign is to reduce influenza-
related hospitalizations and deaths.

N12 Free application helps keep vaccination up to date. 17/03/2017 The People

N13 Dengue vaccine in test estimates 85% efficacy. 26/07/2017 Northeast Daily

N14 BCG vaccine is increasingly important in the fight 03/07/2017 Northeast Daily

against tuberculosis
N15 More than 356 thousand boys must be vaccinated against 21/06/2017 Northeast Daily
HPV in the CE

N16 Anvisa studies to allow the application of vaccines in 21/06/2017 Northeast Daily
pharmacies

N17 Fear of Dengue Fever puts population at risk of this 20/06/2017 Northeast Daily

"hostage

N18 Vaccination Coverage 09/06/2017 Northeast Daily

N19 Ceara has three deaths from the Influenza virus 28/05/2017 Northeast Daily

N20 Government releases flu vaccination for the entire 02/06/2017 Northeast Daily
population

N21 Groups against vaccination advance in Brazil 22/05/2017 Northeast Daily

N22 Low compliance forces government to extend flu 26/05/2017 Northeast Daily
vaccination

N23 Readers and Letters. 20/05/2017 Northeast Daily

N24 Search for vaccine grows in the city 27/01/2017 Northeast Daily
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N25 Zika vaccine test shows efficacy in mice and monkeys 15/08/2017 Northeast Daily
N27 Search for vaccine grows in the city 27/01/2017 Northeast Daily
N28 Demand for yellow fever vaccine doubles 17/02/2017 Northeast Daily
N29 Vaccine resistance 22/10/2017 Northeast Daily
N30 Avoidable Mortality 02/01/2016 Northeast Daily
N31 Vaccination Campaign Includes Rural Areas 22/09/2016 Northeast Daily
N32 How to make young people aware of vaccination 22/10/2016 Northeast Daily

Source: Data obtained from the newspapers O povo and Diario do Nordeste.

Similarity analysis through IRAMUTE(, in which
a list of semantically identical words was generated,
showing their relative frequencies in the text corpus, and a
word cloud was generated with central and peripheral terms,
with the central and larger ones being the most relevant in
the text corpus. The word 'vaccine' was the central term,
while the peripheral terms 'vaccinate', ‘take', 'protect’,
‘person’, ‘child’, 'immunization’, and 'epidemic’. The words
'vaccination', 'health’, 'disease’, and 'dose' were derived from
the central area (Figure 1).

Thus, the ‘vaccine' through ‘'vaccination'
‘campaigns', promote 'prevention’, through 'dose' of the
‘vaccine'. However, the 'target audience’, in large majority,
does not adhere to the 'vaccine' 'scheme’, thus reducing the
‘coverage' and 'protection’, increasing ‘outbreaks' of diseases
such as 'yellow fever', 'measles'’. In the second clockwise
branch of Figure 1, the word 'disease’ is preceded by the
word 'vaccine' since, for 'prevention’ to occur, it is necessary
to 'transmit' information so that pathologies such as Yellow
Fever, for example, are avoided. However, there are
diseases that the 'vaccines' are still under development,
Dengue is an example.

Another important factor presented in the third
branch of the clockwise direction of figure 1, is the decrease
in 'cases' of 'death' by ‘influenzas', but this 'incidence’, is
only evidenced when people adhere to ‘preventive'
campaigns, in which the media in general, television,
newspapers, magazines and others, has a high power of
persuasion in front of people who adhere to the vaccine
campaign consistently, especially in those vaccines that are
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not administered in a single 'dose’. It is necessary to update
the ‘vaccination' booklets in order to protect all ‘groups' that
need the proper 'immunization’.

The Ministry of Health (MH) is one of the main
promoters of these immunization campaigns, which use
television vehicles, inserts, banners, and newspapers for this
unquestionable form of prevention.

The next figure shows the word cloud from the text
corpus obtained in the present investigation, remembering
that the vocabulary words were organized according to the
frequency they appear in the text processed by Iramuteq®

In what is related to the vocabulary words and their absolute
frequencies, within the two news reports, obtained evidence
of the main terms: vaccine (frequency of 160), vaccination
(frequency of 78), dose (frequency of 76), health (frequency
of 65), immunization (frequency of 44), campaign and child
(frequency of 32),vaccinate and fever (frequency of
31),group (frequency of 29), dengue (frequency of 28),take
(frequency of 27), risk ( frequency of 26), vaccine
(frequency of 24), public (frequency of 23), coverage
(frequency of 22), protection (frequency of 21), adolescent
(frequency of 18), protect (frequency of 17), brazil and flu
(frequency of 16), incidence, virus and information
(frequency of 15), important (frequency of 14), prevention,
tuberculosis, calendar, adherence and receive (frequency of
11), measles and scheme (frequency of 10), outbreak and
adverse (frequency of 9).
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In the vast majority of news stories, these words
considered high frequency, such as vaccinate, vaccination
and vaccine, were exposed by the newspapers as health
protection campaigns, which had an appeal for adherence,
especially by the MH, so that the incidence of diseases
already eradicated in Brazil does not return to have a high
incidence rate. However, the target audience of these
campaigns, in most cases, only obeys the vaccination
scheme and the vaccination booklet when facing an
endemic outbreak of a certain pathology, failing to prioritize
the non-endemic preventive immunization (which are part
of the vaccination booklet, said to be mandatory). A
fragment taken from news item N27, according to Table I,
makes this premise explicit:

[...]JFaced with the yellow fever outbreak that has
hit Minas Gerais and S&o Paulo, the demand for
yellow fever vaccine in the public network of
Fortaleza increased. The information is from the
Municipal Health Secretariat (SMS), which did not
mention the percentage of growth. The coordinator
of Immunizations, Vanessa Soldatelli, says that
people are afraid of the outbreak in other states.
"Because of the cases in S&o Paulo and Minas
Gerais, many people have been looking for the
posts to get vaccinated, even if they don't need to.
The manager says that the vaccines are available
to the entire population, but it is necessary to prove
travel to the regions of the country classified as
endemic. [...] (N27)

Besides that, it is clear that there is a certain
prejudice against the low information on the part of the
Brazilian population about the therapeutic benefits that
active immunization can bring. Given this fact, the media is
an important vehicle to demystify the real role when it
comes to the word immunization, which is often mentioned
in the newspapers used in the research. In this context, it is
worth demonstrating this distorted view before the printed
news used, N21:

[Although Brazil has one of the most
recognized public vaccination programs
in the world, with the main immunizers
available to everyone for free, groups
refusing to vaccinate their children or
themselves have been gaining strength in
the country. These movements are being
pointed out as one of the main factors
responsible for the recent measles
outbreak in Europe, where more than 7
thousand people have already been
infected. In Brazil, the groups are driven
by thematic pages on Facebook that

www.ijaers.com
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disclose, without scientific basis,
supposed side effects of vaccines. [...]
(N21)

On the other hand, the press media from Ceara
also focus through statistical data and through arguments
from authorities such as the World Health Organization
(WHO) and the State Health Secretary (Sesa), on the benefit
of vaccination through persuasive headlines (A mortalidade
evitavel), as an example of the news item code N30:

[In the 1980s, for every thousand
births in Ceard, 111 children died before
reaching one year of age. In 2015, the rate
fell to 12. This remarkable reduction, the
largest in the country proportionally, made
the state a model of transformation in this
that is one of the most relevant indicators
of human development. Amidst this
evolution, there are relevant aspects on
which public policies should focus.
Among the urgent and unpostponable
initiatives, the one that concerns the still
high percentage of the so-called avoidable
deaths stands out, especially in relation to
babies up to one month old. According to
Sesa's data, in the first half of 2016, there
were 634 infant deaths, 59% of which
could have been avoided. Within this
contingent, 70% (449 children) were up to
28 days old, a rate that, according to
experts, is considered high for this age
group. Last year, of the 1,586 registered
deaths, 1,100 could have been avoided.
Avoidable deaths are those potentially
reducible by effective actions of the Health
services. [...]

As for the verifications of social representations,
facing the newspapers linked to the Ceara media, the central
core terms were justified as terms that justify the non-
adherence to vaccination, as problems reported by
ambiguity for the target audience of the vaccination
schedule. In addition, the news reports focus on the
perception of low frequency of vaccination and promote
their adherence to complement the basic immunization
framework and how to receive new vaccines suitable for
new age group, as depicted in the news taken from the
Jornal do Nordeste reference N32 "How to raise awareness
of the Youth to Vaccinate", especially the youth of
adolescent age group:

[The adolescent situation (from
11 to 19 years old) can still be
more delicate than the adult
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individual. Even because the
child has a pediatrician, besides
the care of the parents to follow
to the letter the vaccines
indicated in the vaccination card
of the minor, that is, it is an age
group better assisted in this
sense” [...]

In fact, social representation is fundamentally a
system of classification and denotation, of allocation of
categories and names. Such things that seem strange and
disturbing to us also have something to teach us about the
way people think and what people think about a certain
subject. The perception of vaccination focuses on the
campaigns and the health-disease process; what is healthy
becomes an integral pre-pathogenic state, without
pathophysiological changes that the body "lives through™.
This specific prevention, which guarantees a whole state of
health, is triggered by the promotion of the use of
appropriate vaccines, which can be widely disseminated in
the media, and is also linked to its perception before the
social masses*?

It can be stated, as revealed by the word cloud
represented by figure 2, that the term ‘'vaccine', the most
cited and central word, can be considered the one that best
represents prevention and evidences the real need for the
applicability of vaccination schedules and its due
information by documentary media.

In the intermediate periphery of Figure 1, the link
between the words: transmission, strategy, prevention and
information was evidenced. Related to the vaccine category
are side effects, which are one of the main problems facing
the adherence of the target audience to be vaccinated, since
there is a remote possibility on the part of the patient to think
that he or she may contract the pathology of the vaccine in
question. The goal of epidemiological surveillance of
deaths is primarily to rule out coincidental causes unduly
attributed to vaccines. For example: sudden infant death
syndrome, which has no relation to vaccination, can occur
in the same period of the application of various
immunobiologicals from the basic vaccination schedule of
the child. Many adverse events are merely temporal
associations, not due to the application of vaccines. Thus,
when they occur, there is a need for careful investigation,
aiming at differential diagnosis and possible treatment. If
they are indeed caused by the vaccine, there are three basic
points for investigation .(*?

In this way, the analysis of social representations
has been breaking the evolutionist perspectives: from pre-
logical, fragmented reasoning to logical, formal reasoning.
Moscovoci goes against the individual nature of social
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psychology and seeks to rescue historical and cultural
values that may influence the current thinking®® . This
becomes clear in the study in question about vaccination,
specifically related to the two newspapers from Ceard,
which concretizes a thought of the collectivity when facing
news about a certain subject, in this case; vaccination.
Moscovaci, also emphasizes the importance of the subject
in the perceptions and constructions of stories, being an
active subject, builder of social reality. The subject is active
in the process of appropriation of the objective reality@* .

The perception of vaccination shifts to the
elaboration by a collectivity centered on the knowledge of
social productions, in the face of social media; what is
fundamental becomes a concrete project of disclosure and
perception by the being in a given context.

The representations are presented as a way of
interpreting and thinking about everyday reality, a form of
knowledge of mental activity developed by individuals and
their groups, fixing their positions in relation to situations,
events, objects, and communications that concern them. In
other words: social representation is a practical type of
knowledge, which gives meaning to the events that are
normal to us®® ,

Based on this assumption, it can be stated, as
revealed by the news reports and the textual corpus, that the
term ‘'vaccine', the most cited and central word, can be
considered the one that best represents 'prevention' and
characterizes the reality of immunization for most people.
As shown in news item NO2: "It is much better and easier to
prevent an illness than to treat it and that is what vaccines
do, being one of the most important measures of prevention
against diseases and of preventing these diseases from being
transmitted to other people. "Jodelet®® states that all social
perception is based on a symbolic, representative, and
constructive character.

In this way, the conception of representations
comprises a set of concepts, statements, and explanations
through which the interpretation and even the construction
of realities is carried out®?”

Therefore, it should be understood that social
representativeness has an imagetic character and the
property of making the sensation, the idea, and the game of
concepts interchangeable, giving each group or individual
an autonomous and individualistic character, as well as a
collective one. As for example in the vaccine, in which each
group and each individual constructs a relative perception
of the subject.
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V. CONCLUDING REMARKS

The principles of the processes that generate social
representativeness are guided by a society marked by
historical processes that define the impression of an
everyday subject. It is often said that social
representativeness about a given content or subject is born
in the course of various transformations that generate new
contents.

Thus, the social representivities elaborated by the
media in Ceara about the vaccination campaigns were
understood. As the low or high acceptance of this
population before the immunization campaigns that were
broadcasted in two important newspapers.

The limiting factor of this study is the selection of
local news media, in which the data is punctual and cannot
be generalized. Although it is a prerogative of the
qualitative approach not to generalize. In the area of
collective health nursing, the conception and mapping of
the difficulty in the face of social representativities is of
utmost importance for an improvement in immunization
campaigns in the face of the subjectivity of social
collectivity expressed in the media, in this case,
newspapers.
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economic tissue. Résumé— Au cours du troisiéme millénaire, le monde a été témoin d'une

contrainte climatique qui s'est imposée a nouveau. Les facteurs humains
ont largement contribué a I'aggravation de la situation. Cela a accéléré
la détérioration des ressources naturelles. Ce qui a émergeé une disparité
spatiale, des niveaux élevés de pauvreté, de chémage et de taux de
migration. Or, les facteurs climatiques sont devenus une entrave pour le
processus de développement. Les variabilités climatiques peuvent étre
atténuées, a travers un changement du comportement, de la part des
millions de la population mondiale, vis-a-vis la production et la
consommation, et par le développement des moyens d'adaptation pour se
réengager a nouveau dans les tissus économiques internes et externes.

Mots  clés—  Variabilités  climatiques,
dégradation, pauvreté, disparité spatiale,
chémage, tissu économique.

. INTRODUCTION

Les variabilités climatiques dans la commune territoriale Hadkourt et sa banlieue ont contribué a la déstabilisation des
systemes écologiques, tel : la détérioration et I'attrition. D’autre part, I’intervention humaine exerce une forte pression sur les
ressources naturelles. Cela a produit des indicateurs de sensibilité climatique, sous plusieurs contraintes liées a un manque aigu
de la connaissance climatique et de I'adaptation au changement climatique.
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L'activité agricole dans cette commune souffre de nombreuses contraintes, dont les facteurs principaux sont dus aux
variabilités climatiques. Cela a affecté négativement la situation socio-économique et environnementale, et a intensifié
plusieurs disparités spatiales, le chdmage, la pauvreté, et I'immigration.

Cette étude vise a révéler les effets de variabilités climatiques et leurs répercussions sur la population locale, et les outils
d'adaptation. Vis-a-vis le role joué par l'activité agricole, comme principal levier de développement, et face a la difficulté de
choisir un modele de développement local adapté.

1. LE CADRE THEORIQUE ET METHODOLOGIQUE
1- La problématique de I'étude

L’étude tente de répondre a un probléme central : qu'il existe plusieurs facteurs naturels, humains et autres, dans la
commune de Hadkourt et sa banlieue, ont contribué au développement du secteur agricole, et ont travaillé pour améliorer les
conditions sociales et économiques de la population.

Méme si toutes les possibilités n’ont pas bien été exploitées, l'activité agricole a résolu de nombreux problemes de
développement, telles que : la création d'emplois et la stimulation de l'activité économique, aussi la création des classes
moyennes paysannes, qui ont relancé des projets d'investissement et ont contribué a relever les taux de croissance locaux.
Cependant, surtout au début de la seconde moitié du XXe siécle, les variabilités climatiques s'imposent comme une nouvelle
contrainte, qui n'a pas été prise en compte, a rendu l'activité agricole incapable de réaliser les besoins et les aspirations de la
population et le développement envisagé.

Afin de comprendre la réalité de la situation de ce terrain, face aux variabilité climatiques. Le cas impose un diagnostic de
certains contraintes climatiques, et la proposition de tels mesures compatibles avec les spécificités locales et régionales, Cela
souléve plusieurs questions dont les plus importantes sont :

- Quelles sont les cas de I'hétérogénéite climatique dans cette commune ?

- Quels sont les indicateurs les plus importants de la sensibilité climatique dans ce terrain ?

- Comment les facteurs climatiques sont-ils devenus des contraintes affectant I'efficacité de l'activité agricole ?

- Quels sont les moyens de s'adapter aux aléas climatiques pour cristalliser un modele de développement approprié
capable de réaliser un développement social, économique et environnemental ?

Pour répondre a la proposition problématique de cette étude, les hypotheses formulées sont :

- Les facteurs climatiques et les effets de la variabilité climatique sont responsables de la réduction de I'efficacité de
I'activité agricole.

- La mauvaise utilisation des technologies modernes et I'absence d'encadrement agricole et d'appui de I'Etat sont
responsables de la détérioration de la situation du secteur agricole dans cette commune.

- L'activité agricole seule n'est plus en mesure d'assurer le développement sans s'appuyer sur d'autres activités.

- Ne pas placer le terrain étudié parmi les priorités pour bénéficier des programmes et plans de développement social,
économique et territorial.

1. LIMITES DE L'ETUDE

La commune territoriale Hadkourt et sa banlieue est située au nord-ouest du Maroc. Entre les montagnes du Rif au nord et
la plaine de I'Ouest au sud, avec une étendue de 34.36.36 de longitude et 5.43.38 de latitude. Elle est bordée administrativement
a l'est et au nord par la région Tanger-Tétouan, et a I'ouest par la région Rabat-Salé-Kenitra. Au sud, dans la région Fés-Meknes,
selon le nouveau découpage des régions du Maroc. Administrativement, il appartient a la province de Sidi Kacem
(I'arrondissement Tilale al Gharbe), et a la Région de Rabat-Salé-Kenitra (Fig. 1).

La collectivité territoriale a été créé selon la division administrative de 1992. Qui a été divisé aprés en quatre communes. Sa superficie
totale est de 465 526 km2.

Le nom de Hadkourt remonte au jour du marché hebdomadaire, qui s'y tient tous les dimanches. "Kurt" est le nom d'un
officier romain qui vivait au montagne Kurt, situé sur les terres de la commune pour des raisons de sécurité. D autre part, la
succession de la civilisation romaine sur ce terrain d’étude.
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Fig.1: la commune territorial Hadkourt et sa banlieue

2- Les études antérieures

Malgré la multitude d'études, Cette commune n'a pas connu sur elle des études approfondies, surtout en ce qui concerne les
aspects socio-économiques, démographiques, urbains et de développement, et climatiques. Cela pose la problématique de cette
étude, qui est principalement lié a la nature des études antérieures et a la spécificité de ce domaine. Parmi eux, certains ouvrages
peuvent étre cités, tels que : G. MAURER (1968), Ahmad EI-Gharabawi (1982), Mohamed Rahou (1994), Aissa El-Bouzidi
(2007). Pascon (1962).

3- Meéthodologie de I'étude

Pour mener cette étude, trois approches ont été utilisees, afin de diagnostiquer, analyser et interpréter les données, et a garder
I’étude dans le sens global. Il'y a: la méthode historique, la méthode bibliographique, la méthode statistique, puis la méthode
géographique.

Quant a l'utilisation des outils techniques, on s'est appuyé sur : SIG (Systéme d'information géographique). ArcGIS /10.0.0.
SPSS/20.

4- L'importance de I’étude

L'importance de cette étude souligne le role des données climatiques dans le diagnostic de certains des obstacles, qui entravent
le fonctionnement des systémes agricoles, dans certains territoires locaux. Afin de I'analyser et la traiter, et mettre en place, de
maniére proactive, des mesures appropriées pour éviter I’aggravement de la situation climatique locale.

Ainsi investir dans I'étude, en traduisant les résultats en connaissances scientifiques et en bénéfices humains, et la généraliser
et I’appliquer au niveau de d'autres territoires.

V. LES RESULTATS ET LES RECOMMANDATIONS

La commune de Hadkourt a subi plusieurs transformations, qui sont dues aux effets des facteurs climatiques. La variabilité
climatique a entrainé plusieurs conséquences négatives tel que : la fréquence des années de sécheresse et d'inondations. Cela a
affecté les activités agricoles, et a accéléré les interventions humaines violentes envers les ressources naturelles locales.

1. Indicateurs de la variabilité climatique sur le terrain

On ne peut pas affirmer qu'il existe une hétérogénéité climatique apparente dans la commune de Hadkourt. Mais cela peut
étre déduit de plusieurs indicateurs, comme une mauvaise régularité des précipitations et une augmentation du nombre de mois
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secs dans I'année, et I’instabilité du bilan hydrique dans le sol, les turbulences du vent, et I'incohérence des récoltes avec les
saisons agricoles.

Les facteurs mentionnés peuvent contribuer a influencer I'activité agricole, surtout en ce qui concerne les besoins de la
plante en eau utile pour sa germination et sa fructification. Par conséquent, divers indicateurs seront analysés afin de vérifier
la qualité de la variabilité climatique dans la commune de Hadkourt.

1.1 - Précipitations annuelles abondantes et irréguliéres

Ce terrain d’étude a vu au cours des 43 derniéres années, des moyennes de précipitations instables, variait entre 1084,8 mm
maximum, enregistré lors de la saison 2009/2010. Et un minimum de 223 mm lors de la saison 2007/2008. D’autre part les
valeurs moyennes des précipitations variaient entre 300 et 600 mm. C'est ce que montre la figure ci-dessous :

1200
1000
800
600
400

précipitations en mm

annés

Fig.1 : Moyennes annuelles des précipitations a la station du Centre de consultation agricole de Hadkourt entre 1970 et
2013.

La plupart des précipitations dans cette zone peuvent étre divisées en trois axes principaux, selon les années et au cours des
43 dernieres années. Et Selon les critéres suivants : moins de 300 mm, entre 300 et 600 mm, entre 600 et 800 mm, et plus de
800 mm. Comme indiqué dans le tableau ci-dessous :

Tableaul : Répartition des précipitations pour la commune Hadkourt par quantité (1970-2013)

Quantité de Nombre Les années

précipitations en mm d'années

Moins de 300 03 94/95- 98/99 -04/05

millimétres

Entre 300 et 600 mm 26 70/71 - 71/72 - 72/73 - 73/74 - 74/75 - 75/76 - 76/78 - 78/79 - 79/80 -

80/81 -81/82 -82/83-84/85 - 86/87 - 87/88 - 91/92 - 92/93 - 93/94
- 99/00 - 01/02 - 05/06 - 06/07 - 07/08 - 08/09 - 11/12 - 12/13

Entre 600 et 800 mm 09 83/84 — 85/86 -88/89 — 89/90 — 90/91 — 00/01 -03/04 — 96/97 — 10/11
Plus de 800 millimétres | 05 95/96 — 97/98 — 02/03 — 09/10 — 12/13
Total 43 i

Source : Station de mesure du Centre de Consultation Agricole Hadkourt

La distribution des précipitations dans ce terrain définit des variations, en termes de quantité selon la classification suivante :

L] Précipitations inférieures a 300 mm : enregistrées pendant 3 années au sein de la série, et qui sont les années seches,
L] Précipitations entre 300 et 600 mm : marque 26 ans au sein de la méme série, traduise des taux moyens.
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= Précipitations entre 600 et 800 mm : enregistrées pendant 09 ans, ce qui entraine des inondations, vis-a-vis la situation
environnementale fragile de cette zone.
= Précipitations de plus de 800 mm : enregistrées depuis 5 ans, ce qui entraine des crues réelles, successives et

intermittentes au sein de la série.

D’aprés cette analyse, certains indicateurs de variabilité climatique! ont été détectés dans cette commune. Au niveau de
’absence de précipitations pendant au moins deux années consécutives, telles que : les années 94/95 - 99/98 et 04/05. D’autre
part cette situation climatique a eu des effets négatifs au niveau des récoltes.

Aussi, I'hétérogénéité climatique a également été marquée, a travers les moyennes pluviométriques annuelles. Ce qui a
entrainé des inondations durant les années suivantes : 95/96 - 97/98 - 02/03 - 09/10 et 12/13.

1.2 - Bilan hydrique instable

Ce volet vise, pour analyser ce budget en termes de précipitations P et d'évaporation ETP, et la détection de la réserve du sol
en eau utile RU, son excédent WS, ainsi que son déficit d, puis le ruissellement, Cela se fait grace aux données disponibles a
la station de mesure des précipitations, au centre de consultation agricole de Hadkourt.

De ce qui précede, on note l'irrégularité des précipitations dans ce terrain étudié, au niveau de sa répartition au cours des mois
de I'année, On ne peut juger de I'existence d'une hétérogénéité climatique, basée sur le nombre de mois secs par an (P<2T), en
raison de la relation proportionnelle insuffisante entre la productivité et la fréquence des mois secs par an,

Pour montrer la différence, les précipitations de 2004/2005 et 2008/2009 seront utilisées comme échantillons illustratifs, parce
qu'ils ont le méme nombre de mois secs, soit : 5 mois, et ils partagent le méme niveau de production céréaliére dans les champs.
Mais la différence réside dans le niveau des précipitations annuelles. 1l s'agit d'une tentative de surveiller comment cette pluie
est distribuée au niveau du sol.

La dynamique des précipitations et de la température sur ce terrain au cours de I'année 2004/2005 était la suivante :

30 60
25 299 26.7 26.8 "84 50
20 40
15 L2 o +0.7F 951 30
10 : 20
5 03 16 0 0.9 0 0 0 10
0 —_ — 0
J F M A M J J A S 0 N D
B P/2004 e=o==T/2004

Fig.2 : Evolution des précipitations et de la température dans la commune de Hadkourt au cours de I'année 2004/2005.

On remarque que les précipitations se répartissent sur deux périodes principales : La période de septembre & novembre et la
période de janvier a mars. La température dans la premiére période se situait entre 12 et 14 Celsius, elle n'a pas dépassé 24
degrés Celsius en seconde période. Les précipitations forment des valeurs optimales pendant les stades de croissance des
plantes.

Il ressort du tableau (2), La répartition du budget de I'eau dans cette commune pour I'année 2004/2005, C'était bien toute
I'année, durant les mois suivants : octobre, novembre, février et mars, Bien qu'il ait diminué pendant le reste de I'année. Aussi,
le sol ne retient pas une eau utile tout au long de l'année, et pas de exces d'eau, et marquant un déficit hydrique tout au long de
I'année.

Notez également que les précipitations ont été spécifiquement, pendant les mois dont la plante a besoin d’eau ulile, surtout
les mois : Octobre/Novembre et les mois : Mars / Avril.

6 ¢ qua.A\ :*:IS\):A:\JA-ASJJM”EJJM‘ u\éﬂ\j uﬂ\@u&ﬂ\}upﬂ:@;\.\d‘ JALL\A\ (1999) @jﬂ;\)\ A,\:.-l
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Tableau 2 : Bilan climat et eau de la station communale Hadkourt pour I'année 2004/2005

Année Aou Jui Juin Mai Avr | Mars Fév | Jan Déc Nov | Oct Sep
287.3 0 0 0.9 0 1.6 28.3 42 03| 507 32.1| 1314 0 P
8246.424 | 1179.5 | 1333.45 1300 | 1035.5 | 710.881 | 86.879 | 58.544 | 41.51 | 414.5| 502.72 | 645.1 | 937.84 | ETP
7959.124 | 11795 - - - - - - - - - - - P-
1333.45| 1299.1 | 1035.5 | 709.281 | 58.579 | 16.544 | 41.21 | 363.8 | 470.62 | 513.7 | 937.84 | ETP
0 0 0 0 0 0 0 0 0 0 0 0|l RD
0 0 0 0 0 0 0 0 0 0 0 0| RU
7959.124 | 1179.5 | 1333.45 | 1299.1 | 1035.5 | 709.281 | 58.579 | 16.544 | 41.21 | 363.8 | 470.62 | 513.7 | 937.84 d
0 0 0 0 0 0 0 0 0 0 0 0 0| ws
287.3 0 0 0.9 0 1.6 28.3 42 03| 507 32.1| 1314 0] ETR
0 0 0 0 0 0 0 0 0 0 0 0 D
Source : Station de mesure du Centre de Consultation Agricole Hadkourt
En revanche, la répartition des précipitations en 2008/2009 était la suivante :
_ =
— = = BB =
% = = 251 - % %
B ——as @ 99 v o & —= =
== P/2008 T/2008

Fig.3 : Evolution des précipitations et de la température dans la commune de Hadkourt en 2008

On note que la plupart des précipitations ont commencé a augmenter progressivement de septembre a décembre, Elles sont
en baisse depuis janvier, et va disparaitre ensuite. Ceci peut étre vérifié a partir du tableau ci-dessous :

Tableau 3 : Bilan climatique et hydrique de la commune de Hadkout pour I'année 2008/2009.

Année Aou Jui Juin Mai | Avr | Mars Fév ] Jan Déc Nov | Oct Sep
759.8 0 0 0.9 ] 28.389 61 14.2 435 50.5 1725 1934 | 115. 80 P
5
1408.86 | 173.52 | 188.79 | 186.58 | 151.28 | 141.3 | 1225 | 7498 | 60.47 | 48.332 | 58.256 | 80.2 | 122.14 ET
8 6 2 1 8 6 8 3 3 7 P
- - - - - - - - -9.97 | 12416 | 135.14 | 352 | -4247 P-
649.068 | 173.52 | 188.79 | 185.68 | 122.98 | 80.36 | 108.3 | 31.48 8 4 7 ET
6 2 1 8 8 3 P
0 0 0 0 0] 5848 | 31.48 9.97 0 0] 352 0 RD
3 3 7
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0 0 0 0 0 0] 5854 ] 90.03 100 100 | 35.2 0] RU
7 7
843.714 | 17353 | 188.73 | 185.68 | 122.98 | 80.36 | 49.89 0 0 0 0 0 42.47 d
1 8 7
194.165 0 0 0 0 0 0 0 0] 124.16 70 0 0] ws
8
565.154 0 0 0.9 28.3 61| 7268 | 74.98 | 60.47 | 48.332 | 58.256 | 80.2 80| ET
3 3 3
194.168 0 1 1 2 5 10| 19.95] 3991 | 79.834 35.5 0 0
8 7

Source : Station de mesure du Centre de Consultation Agricole Hadkourt

On constate que le sol a connu de I'eau utile avec des proportions non négligeables, surtout aux mois de février et mars. Un
surplus d'eau est réalisé en décembre, avec un ruissellement de mars a septembre.

La mauvaise répartition des précipitations a affecté I'activité des cultures dans ce terrain. Cela peut étre vu, méme avec
l'augmentation ou la diminution des mois secs au cours de I'année.

1.3 - Les mois secs se multiplient

La commune de Hadkourt a marqué des changements tangibles au niveau de ses éléments climatiques, ce qui a influencé la
production agraire, a travers ’augmentant du nombre des mois secs dans l'année, surtout les années entre 2003 et 2013. Ceci
peut étre illustré par le graphique ci-dessous :

4
[=]
£
)

o©
S

]

4

_____1 Nombre de mois secs

Fig.4: Evolution du nombre de mois secs dans la station de Hadkourt Central, entre 2003 et 2013

Les années entre 2003 et 2013 ont connu une augmentation significative du nombre de mois secs dans I'année?. IIs ont atteint
un maximum de 9 mois et un minimum de 5 mois. La sécheresse s'étendait méme aux mois humides de I'année (hiver), comme
les climatologues I'appellent « petit été »®,

1.4- Spécificité du vent

Le vent joue un r6le important dans I'hnumidité et la sécheresse de l'air. Ce terrain a connu deux types de vents, vent d'ouest
et vent d'est. La commune Hadkourt a marqué dans les années quatre-vingt du siecle dernier, diverses variabilités climatiques.
Traduites par une mauvaise régularité des précipitations, par des températures élevées et des perturbations éoliennes.

6 ¢g ccyiall Al jaa Alaa o) ymaalls ) sladl) lalidl 5 aall 3 Caliall o A1 gl Laliall jalladl) (1999) iy sal il 2e 2
8 El jihad MD, Peyrusaubes.D, El Bouzidi.A, (2014), Sécheresses saisonniéres et changement climatique dans le gharb-Rev.
¢ RUR@LITES”’de I"université de potiers N°4. 2014.page 14 & 25.
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Deux types de vent alternent entre cette commune et sa banlieue. Les vents d'ouest se forment au début d'octobre et se
prolongent jusqu'au mois de mai. A remplacer par les vents d’est jusqu'au mois de septembre, selon des périodes alternées.
Une exception se voit, que les vents d’est sont apparus méme pendant les mois froids (Exemple : saison d'hiver 2002), ce qui
a entravé la croissance des plantes et affecté le rendement agricole. Quant aux vents d'ouest responsables des précipitations,
cette commune 1’a vu méme pendant les mois secs de 'année, qui coincide parfois avec I’opération de récolte. Cela peut étre
vu dans la figure ci-dessous :

!

BET 0.86
et 0.79

0 0.2 0.4 0.6 0.8 1 1.2 1.4
A /el Ay pgdd) ey asall

Source*
Fig.4 : Evolution des rafales de vent a la station du Centre de consultation agricole & Hadkourt centre, entre 2003 et 2013

La commune Hadkourt a été témoin au cours des quatre décennies précédentes par une variabilité climatique, a travers des
années de sécheresse, et d’une fréquence des inondations. Cependant, I'intervention humaine sur les ressources naturelles reste
cruciale, au niveau de 1’accélération du processus de détérioration.

2 — L’intervention humaine

L'intervention humaine dans le terrain Hadkourt contribue a une grande influence sur l'activité agricole®. Cela peut étre
confirmé sur la base de plusieurs éléments, primaires et secondaires.

1.2- Les éléments de base de I'intervention humaine

Ces éléments apparaissent a travers la forte densité de population, au centre de la commune de ce terrain, et par I'exploitation
intensive des exploitations. En plus des effets négatifs que créent les facteurs de production agricole, en termes de
comportements et d'usages différents.

1-1.2 - Forte densité de population

La densité® de population au centre de Hadkourt atteint plus de 900 personnes/km2, et plus de 70 personnes/km2 dans les
autres communes, selon les statistiques de 2014. Cette densité élevée constitue donc une pression continue sur ce terrain. Ces
effets touchent non seulement I'expansion des activités démographiques, mais les aspects de la vie humaine, en termes des
disciplines vis-a-vis a l'environnement. Et aussi au niveau du processus de la préparation de 1’espace.... Cela contribue a
I'éradication de la végétation, malgré sa rareté dans cette espace.

o stall ZIS ol 53l A g ylal canld (50 ) clgiaalin g <y sSon Al i) e Loadly Apaliall bl s 5 Apasill 5 A ¢( 2021 ) ibaan JSui4
1310 Bkl (il () daala e laia¥l 5 Alusy)

laill dxshas <5 c ¢l gimall s 3 saall Jlaal) s o shail LSl 5 Gsagil) s o jrally sy sall Dl 3Ll (2000) JaSY) sl 5
_c—L'a..),\S\ )\JS\ ‘EA.\’J;I\

o stal) ZIS o) 0l A lal canld (5pe ) Lgimlm s 2y Sm ) 501 e Ll il Ll 5 Fpail g A3l ¢) 2021 ( ribaecan Sl 6
590= &kl (Jila () drala dApelaial) 5 dlusy)
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2-1.2 - Utilisation intensive des exploitations

Les exploitations agricoles sont largement exploitées dans ce terrain. Parfois le cycle agraire est lié par une production de
deux cultures par an. Cela nécessite I'utilisation de plusieurs matériaux agricoles, tels que : Engrais, pesticides, etc., ce qui
contribue a I'épuisement des sols, en ajoutant la négligence du cycle agricole par les agriculteurs, surtout par les locataires de
la terre. Entrainant la perte de matiére organique et de fertilité du sol.

De plus, les facteurs de production agricole oscillent entre traditionnels et modernes, au niveau du processus de labourage et
de fertilisation, ont marqué un impact significatif sur les exploitations agricoles. Ils ont créé aussi des disparités, notamment
dans la commune Bni oual. Cette derniére utilise encore le style traditionnel, mais d’une mauvaise utilisation, par exemple le
laboure contre les lignes de nivellement, ce qui a contribué au processus d'érosion. D’autre part, certaines exploitations sont
devenues incapable a la culture légumineuse, a cause de certains pesticides nocifs pour le sol.

2.2 — Les éléments d'intervention humaine secondaire

Ici, le cas est lié aux particularités de la stabilité des habitants & Hadkourt et sa banlieue, et a la répartition des logements et
les activités agricoles secondaires. Ces éléments contribuent & accélérer la dynamique actuelle.

2.2-1 — L’héritage historique

Ce terrain a connu des transformations naturelles et humaines, influencé par plusieurs événements et facteurs historicques’ .
Cela a affecté négativement I'nhnomme et son espace naturel. Or, a travers les vestiges de la guerre, et les variabilités climatiques
que ce domaine a connues récemment, la propagation des épidémies et des maladies. Ce qui a en fait contribué a la rupture de
I'équilibre entre ce qui est naturel et humain®,

La chose la plus importante qui puisse étre soulignée, a la lumiére de ce qui précéde, ’extinction compléte des chénes et des vignes dans ce
terrain. Quant a l'olivier, c'est encore le premier arbre dans cet espace, de toutes sortes. Cet héritage historique donc a fait un impact direct
sur la dynamique des milieux naturels.

2-2.2 - Paturage et élevage

Le processus de paturage et d'élevage a largement influencé la dynamique actuelle, par la consommation et la dégradation de
la végétation, En détruisant les arbres et les especes végétales de ce terrain. Il en a résulté la création de conditions favorables
a la dynamique actuelle. Par le processus d'érosion, comme résultat du mouvement du bétail entre les pistes et les communes
résidentielles vers les pentes.

3- Projets d’atténuation et d'adaptation contre la variabilité climatique

La commune de Hadkourt a récemment connu une variabilité climatique, Ce qui représente un impact direct sur I’activité
agricole. La sensibilité climatique a également accéléré la dégradation des écosystemes de ce terrain, en raison de leur fragilité.
Cela a marqué des répercussions négatives sur le volet socio-économique, environnemental et développemental. En revanche,
celle-ci a été confrontée a plusieurs interventions procédurales, pour atténuer ces effets a moyen et long terme.

3.1- Eléments de sensibilité climatique

Les vulnérabilités climatiques dans ce terrain peuvent étre envisager dans plusieurs éléments, dont les plus
importants sont les suivants :

. Un emplacement a proximité d'une longue étendue de front de mer, du sud au nord, Et étant entre le pied des
collines Peérif au nord et a I'est, et la Plaine du Gharb, ouest et sud. Cela a contribué a de multiples impacts, a travers la
dégradation de certains écosystemes cétiers et forestiers,

. Répartition variable au niveau des pluies selon I'heure et le lieu, et une augmentation importante de la température,
o Signes d'étalement urbain, et ses effets sur les terres cultivées et le couvert végétal,

. Grave manque de sensibilisation et de connaissances liées a I'adaptation au changement climatique,

. Disparité des capacités de la population locale, face aux effets négatifs des variabilités climatiques, en particulier les
pauvres,

Par ce volet, la vulnérabilité climatique va accélérer la pression sur les ressources hydriques et végétales, au sein des
phénomenes naturels exceptionnels, dont la commune a vu ces derniers temps, et a travers une alternance de périodes de

7 P. Pascon : Etudes rurales, SMER, Rabat, 1980
8 Lahlimi A. (1978) Les collection rurales traditionnelles et leur évolution. In Etudes sociologique sur le Maroc. Pub. Du
B.E.SM
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sécheresse et de périodes de pluies torrentielles accompagnées d'orages. Sans oublier, les implications pour le développement,
et sur les aspects socio-économiques et environnementaux.

Les éléments de fragilité sont évidents dans ce terrain, A travers des signaux qui ont été vu dans la commune de Bni oual et
Moulay Abdelkader, traduites par des effets de la sécheresse, le manque d'eau potable et d'eau d'irrigation, et par une faible
ressource alimentaire et rentabilité des paturages, et la mort du bétail, plus les facteurs d'érosion, et la dégradation du sol.

3.2 - Causes de la sensibilité climatique
La sensibilité climatique est causée par plusieurs problémes, qui peuvent étre clarifiés a travers le tableau suivant :

Tableau 5: Problémes et raisons de la sensibilité climatiques dans la commune de Hadkourt.

Problémes Les raisons
- Faiblesse de I'économie locale - Une expérience traditionnelle marginalisée
- Faible diversité agricole -Faible capacité des associations
- Absence de réseau d'eau potable - Faible culture de partage
- Faible participation de la population locale - Pluie irréguliére
- Manque d'activités génératrices de revenus - Pénurie d'eau souterraine
- Le déclin du secteur forestier - mauvaise infrastructure
- Surexploitation des ressources naturelles -La sensibilite du sol a I'érosion
- Faible valorisation des produits agricoles - La pauvreté - - Absence de planification intégrée
L’immigration. -Marginalisation de la région

- Mauvaise accessibilité.

Source : Centre de conseil agricole a Hadkourt

Il ressort clairement de ce tableau, que la plupart des problémes et des raisons qui ont conduit a I'établissement de la fragilité
dans ce domaine, sont dues a I'absence du role des institutions locales, et des associations de la société civile, en termes d’un
devoir d’apporter un soutien matériel et moral & la population.

3.3 - Effets des variabilités climatiques dans la commune de Hadkourt

Les variabilités climatiques dans la commune de Hadkourt ont contribué a la détérioration de nombreux écosystémes.
Affectées par des cas exceptionnels au niveau des éléments climatiques, plus I’intervention humaine violente aux ressources
naturelles. Cela a eu des répercussions négatives et génantes pour la production agricole dans ce domaine. 1l peut se résumer
comme suit :

L] Diminution des ressources en eau de plus de 25%,

L] Une augmentation de la température moyenne de plus de 1%,

= Exacerbation du phénomeéne d'inondation (2010),

= Le déficit hydrique a affecté I'aspect naturel (en termes de dégradation des exploitations), et social (alimentation et
santé...),

L] La dégradation du sol, a contribué au dépét de limon, et ses implications futures pour la vallée du barrage Wad
ATnin,

L] Les récoltes bourres ont été particulierement touchées par la diminution des précipitations,

L] Exacerbation du phénomeéne du froid et du gel et ses effets négatifs sur la culture des céréales, et ses répercussions
sur le plan social. Surtout parmi les parties les plus faibles et les plus pauvres de la population,

L] Dégradation de la forét qui est due a I'étalement urbain.

4 - Mécanismes d'atténuation

Les variabilités climatiques dans ce terrain ont marqué un impact socio-économique, développementale et
environnementale. Plusieurs efforts ont été faits pour atténuer ces effets. Que ce soit au niveau national, régional ou local.

4.1 - Les interventions de I'Etat
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L'Etat s'est engagé dans plusieurs ateliers de réforme pour contrer les fluctuations climatiques, de maniére proactive, et par
plusieurs interventions, sous forme de programmes et de plans. Que ce soit a moyen ou a long terme. De nombreux projets ont
été réalisés® , et ont contribué a atténuer les effets du changement climatique, et améliorer les conditions de vie des habitants.

Les interventions étatiques les plus importantes, que ce soit au niveau national, régional ou local, ont été les suivantes :

. Le Maroc a élaboré un plan national pour faire face aux variabilités climatiques, en valorisant le rdle des stratégies
sectorielles. Afin de réduire les émissions de gaz a effet de serre, et I'adaptation aux effets du changement climatique. Ce plan
vise a privilégier les énergies renouvelables (solaire et éolien...), et le renforcement des infrastructures hydrauliques dans le
cadre du plan d'action (2010-2030). Qui vise a construire 59 grands barrages et un millier de petits et moyens barrages. En
plus de valoriser I'utilisation des eaux usées, et le dessalement de I'eau de mer a l'aide d'énergies renouvelables. Sans oublier le
projet de transfert d'eau du nord au sud du Maroc,

) Le schéma directeur de reboisement vise a cultiver un million d'hectares de terres entre 2015 et 2030,

. Le Plan Vert insiste, quant a lui, a la prise de plusieurs mesures d'adaptation au changement climatique, telles que :
La lutte contre le gaspillage d'eau, et la conservation des sols et reboisement, et la valorisation de la culture solidaire des
produits locaux.

. L'Initiative Nationale pour le Développement Humain vise a lutter contre la pauvreté et la vulnérabilité. En créant des
activités generatrices de revenus et en assurant l'accessibilité.

4.2 -Des réalisations concrétes dans ce terrain

De nombreux programmes nationaux, régionaux et de direction ont été traduits réellement dans cette commune. Soit sous
forme de projets achevés, en cours d'achévement, et soit en cours de réalisation.

4.2-1 - Barrage de Wad Etnine

Le projet de barrage de Wad Etnin fait partie du programme national d'extension des périmetres irrigués. Il s'inscrit dans le
cadre du projet d'équipement hydroagricole du secteur irrigué. Province de Sidi Kacem.

A - Informations générales sur le projet

- Localisation du projet : wilaya de Sidi Kacem,

- La commune concernée : Moulay Abdelkader, Beni oual,

- Superficie totale : 740 hectares,

- Nombre de bénéficiaires : 314 agriculteurs,

- Colt total : 134 millions de dirhams, dont 24 millions de dirhams en aménagement intérieur.
- Délai de réalisation : 5 ans.

B - Objectifs du projet

- Valorisation des eaux de Wad Etnine,

- Protection des terres agricoles contre les inondations,

- Augmenter le rendement et le revenu annuel des bénéficiaires.
D - L'emplacement du barrage de Wad Etnine

Le barrage Wad Etnine est situé au douar Adsher Kallal. Rattaché territorialement & la commune Masmouda, province de
Ouazzane. Région Tanger-Tétouan-Al Hoceima. Limitrophe des frontiéres de la commune Bni oual et Moulay Abdelkader.

5- Accompagnement des agriculteurs au niveau des projet d’irrigations

314 agriculteurs de cette commune ont bénéficié d’un processus d'accompagnement, par I’intervention du centre de conseil
agricole de Hadkourt centre. Qui concerne I’emplacement du systeme d'irrigation localisée dans ce terrain. Sur un espace de
740 hectares, et a travers 449 parcelle agricole. Ce processus impliquait plusieurs procédures, dont les plus importantes sont :

9 N. Bouderbala : In, La question agraire au Maroc, BESM, n° triple 123- 124- 125. Ed Marocaines Internationales, Tanger
1975.
9 U= «ostaill

www.ijaers.com Page | 40


http://www.ijaers.com/

Chiguer and Chiguer International Journal of Advanced Engineering Research and Science, 10(10)-2023

Sélection des entrepreneurs pour réaliser les aménagements intérieurs. Plus un suivi du travail, a travers plusieurs séances
programmeées pour cela. Ceci peut étre illustré par le tableau ci-dessous :

Tableau 6 : Accompagnement des bénéficiaires du projet a la réalisation des équipements internes et au suivi des travaux dans la commune de Hadkourt

Séance | Superficie Ha Nombre Nombre de Superficie en cours de %
d’agriculteur parcelle préparation
1 238.58 73 109 98.5 41
2 236.11 88 120 96.28 41
3 94.7 42 67 52.73 56
4 92.02 63 75 38.28 42
5 78.36 48 78 70.41 90
Total 739.77 314 449 356.2 54

Source : Centre de conseil agricole a Hadkourt

Par ce biais, le Centre de Consultation Agricole de Hadkourt centre a pris plusieurs mesures. Qui vise a renforcer les
capacités des agriculteurs dans le domaine de I'agriculture irriguée. Les plus importantes étaient les suivantes :

. Création et encadrement de I'Association Wad EI-Tin des usagers de I'eau d'irrigation,

. Organisation de trois voyages d'étude dans des fermes modéles de la commune de Hadkourt,

. Animation de huit ateliers de sensibilisation a la méthodologie d'investissement, et la gestion de projets agricoles dans
le systéme irrigué,

. Appui technique a travers I'analyse de 40 échantillons de sol et la sélection de variétés,

. Organisation des formations sur l'investissement agricole, et fournir des conseils scientifiques aux agriculteurs
bénéficiaires du projet collectif de transformation vers I'agriculture irriguée,

. Réalisation d'une étude de référence sur la situation initiale des domaines agricoles dans le périmetre irrigué de Wad
Etnine.

La démarche d’accompagnement de ce projet vise a :

= L'introduction de cultures a haute valeur ajoutée, et I’augmentation de la part des arbres fruitiers & 57%, et les légumes
a17%,

= Amélioration de la production agricole par 100% des arbres fruitiers, et 36% pour les paturages,

= Multiplication du revenu des agriculteurs de 2 & 7 selon les filiéres,

= Offrir plus de 62 000 jours ouvrés supplémentaires,

L] Création d'une valeur ajoutée pouvant aller jusqu'a 28 millions de dirhams.

ey "~ Bl O % _,,_,r

Photo 1 : Diversification des cultures irriguées dans la communauté de Hadkourt
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Photo2: Conversion de la culture céréaliere en aménagement paysager d'oliviers dans la commune de Hadkourt

6 - Cultures de transformation et projets de reboisement

La direction régionale et provinciale, dans la région de Rabat-Salé-Kenitra, ont placé plusieurs projets sur le terrain de
Hadkourt. Ce sont des interventions qui visent a valoriser le systéme d'irrigation et & accompagner la transformation d'un
systéme agricole bourre vers un systéme agricole irrigué. Ces projets peuvent étre précisés, sur la base du tableau ci-dessous :

Tableau 7 : Projets de cultures de transformation a reboisement dans la commune de Hadkourt

Projet Nom du projet Année de Spécialisation Lieu du Commune Espace | Espace
de : début du Projet projet suggeéré | réalisé en
projet En Ha Ha
DRA Expansion et 2013 La culture de Douar Moulay 350 350
valorisation des oliviers l'olivier Rmiel AbdKader
sur une superficie de 2
500 hectares
DPA Conversion de la 2015 La culture de Douar Sidi Azzouze | 150 150
culture céréaliere a la l'olivier Aoulad
culture de Il'olivier sur Hamd
une superficie de 2000 amdan
hectares
DPA Conversion de la 2014 La culture de Douar Moulay 118 250
culture céréali.ér_e ala l'olivier Labban AbdKader
culture de Il'olivier sur
une superficie de 2000
hectares
DPA Conversion de la 2019 La culture de Douar Moulay 250 250
culture céréaliere a la l'olivier Lmaarif | AbdKader
culture de l'olivier sur
- + +
une superficie de
750hectares Aoulad Sidi Azzouze
Hamdan
DPA Conversion de la 2018 La culture de Douar Bni Oual 200 200
culture céréaliere a la l'olivier Bni Oual
culture de l'olivier sur
une superficie de
600hectares
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DRA

Conversion de la
culture céréaliére au
figuier sur une
superficie de 300
hectares

2015

La culture de
I'olivier

Douar

Karmate

Moulay
AbdKader

40 50

Source : Centre de conseil agricole a Hadkourt

Le Centre de conseil agricole a accompagné et renforcé ces projets (écoles de terrain). Et a entamé un suivi périodique avec
la participation des agriculteurs. Pour le but de suivre divers problémes techniques (maladies, mauvaises herbes, fertilisation).
Plus la fixation d’un programme de visites de terrain pour suivre les champs. Et pour choisir de projets générateurs de revenus't,
Cela s’intitule dans le cadre du programme national d'encouragement aux entreprises agricoles et semi-transformationnelles.

PR ALa)

Photo 4 : Les expériences de terrain sur I'orbite d'irrigation dans la vallée du Wad Etnine dans la commune de Hadkourt
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Photo 5 : L’accompagnement des agriculteurs sur I'orbite d'irrigation dans la vallée du Wad Etnine dans la commune de
Hadkourt

7 - Projets de diversification des revenus

Via les projets prévus par le Plan Vert et I'Initiative Nationale pour le Développement Humain, le Centre de Concertation
Agricole de Hadkourt, quant & lui, a travaillé pour encadrer I'agriculteur, l'orienter, I'accompagner vers la diversification des
sources de revenus. Et a fonder une gouvernance et des sources de financement'? . Cela ne peut étre réaliser que par des activités
agricoles a valeur ajoutée, comme I'élevage de bétail pour but d'intensifier la viande rouge, et la valorisation de la culture du
blé dur, afin de produire du couscous local, En plus de I'apiculture, des lapins et autres.

L'Initiative Nationale pour le Développement Humain a encouragé ces projets par des appuis directs ou indirects. Avec la
facilitation du processus de micro-crédit (Amana et Zagora ), juste pour la création de coopératives. En vue de les transformer
a l'avenir en petites et moyennes entreprises'®, que ce soit a moyen ou a long terme. Ces initiatives ont rencontré du succes
dans ce terrain, comme le montre le tableau ci-dessous :

Tableau 8 : Projets générateurs de revenus dans la commune de Hadkourt

Projetde : | Nom du projet Année de début | Spécialisation Lieu du projet Commune
du projet Projet
DPA Valoriser la culture du blé | 2015 Production de -Coopérative Espoir | Moulay
dur pour la production de couscous comme | _cqongrative de AbdKader
CouSscous produit du terroir Saidati Sidi A
idi Azzouze
DPA Intensification de la 2017 Viande rouge -Rassemblement de Moulay
viande rouge pour les Hadkoort AbdKader
ovins -Rassemblement de | sigi Azzouze
Tilal Al Gharb .
Bni Oual
DPA Développer l'apiculture et | 2015 Apiculture -Coopérative Al Sidi Azzouze
diversifier les sources de Bakri

revenus

Source : Centre de conseil agricole a Hadkourt

12Belal. A : L’investissement au Maroc (1912 — 1964 ), Ed. Maghrébines, Casa-blanca, 2éme Ed, 1976.
13M. Falkouski : Les problémes de la croissance du Tiers-Monde, vu par les économistes des payes socialistes, Payot, Paris,
1968
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8 - Projet d'amélioration génétique du bétail

L'agence chargée de I'élevage (MAMVA). Rattaché régionalement a la Direction du Ministére de I'Agriculture a Sidi Kacem,
en partenariat avec I'Association Professionnelle des Eleveurs Ovins et Caprins (ANOV). A joué un rdle primordial au niveau
de I'évaluation et le financement de projets visant I'amélioration génétique de certains types d’élevage, afin de les intensifier et
d'atteindre un nombre suffisant, et la modernisation du secteur. Et profitez-en en termes de viande rouge, de lait, de cuir, de
laine et autres. Des sommes trés appropriées ont été allouées pour inciter les agriculteurs a entreprendre ces projets locaux
.Compte tenu de l'intérét de ce processus visant a réhabiliter I'économie locale. Ceci peut étre illustré par le tableau ci-dessous

Tableau 8 : Montants des subventions allouées au processus d'amélioration génétique des ovins, caprins et bovins dans la
communauté de Hadkourt

Opérations Montant de la subvention

Eleveur individuel

Groupe des éleveurs

Moutons

Male

800 dirhams par téte

850 dirhams par téte

Femelle

800 dirhams par téte

750 dirhams par téte

Chévres

Variété importée

M

i

Male

700 dirhams par téte

750 dirhams par téte

Femelle

600 dirhams par téte

650 dirhams par téte

Variété locale

i

M

Male

550 dirhams par téte

600 dirhams par téte

Femelle

450 dirhams par téte

500 dirhams par téte

Méme source

Ce processus a obtenu un grand succes auprés de ces communes, surtout aprés la demande des agriculteurs, et leurs
engagements dans des coopératives de collecte de lait, et de la vente de viande rouge. Cela a contribué a motiver les agriculteurs
a diversifier et a développer leurs produits.

9 - Projet de développement de I'apiculture

L'agriculteur de cette commune prend l'initiative de diversifier ses produits agricoles, dans le but de percevoir d'autres
revenus paralleles, et pour contrer les effets des fluctuations climatiques. De cet aspect, nous constatons que le plan vert a
donné une attention particuliére a l'activité de I'apiculture. Dans une tentative de transformer I'exploitation du traditionnel au
moderne, par plusieurs procédures visant & améliorer ce produit, comme le processus de sélection et de densification de la reine
des abeilles.

Compte tenu de la valeur ajoutée de ce produit pour I'économie locale, I'Etat a financé ce type de projets, comme le montre
le tableau ci-dessous :

Tableau 9 : Le montant de la subvention allouée aux opérations d'apiculture et d'intensification dans la commune de
Hadkourt

Opérations Montant de la subvention

Eleveur individuel Groupe des éleveurs

300 dirhams par bofite de
reines d'abeilles

Sélection et condensation de la reine des abeilles 250 dirhams par boite

de reines d'abeilles

Méme source

V. CONCLUSION

L calial 12 delih (3 e 385 Al oo sially g il Apaill y A Sl el (1999) (ponsdl i 14
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Elle est confirmée par la problématique posée, que parmi de nombreux facteurs interdépendants et complexes, que la
commune de Hadkourt et sa banlieue possedent des qualités naturelles et humaines. Cependant, les facteurs climatiques ont
fortement affecté le développement socio-économique. Par des taux élevés de pauvreté, de chdmage, d'immigration,
d'analphabétisme et de services publics et de santé médiocres.

L'Etat a fait des interventions pour atténuer les effets des changements climatiques. Ces efforts étaient dispensés uniquement
dans le but pour réduire les émissions de gaz a effet de serre, et I’orientation de la population vers l'utilisation d'énergies
renouvelables. Par contre, les répercussions des variabilités climatiques restent imprévisibles. Vis-a-vis la situation fragile des
ressources naturelles dans ce terrain.

Cela nécessite de mener plus d'une étude paralléle, pour atténuer les effets futurs. Et que ne peut étre utile dans ce terrain,
que sur les sujets suivants :

o Indicateurs de la fragilité des écosystémes.
o Dégradation des ressources naturelles et les mesures d'atténuation.
o Efficacité énergétique.
o Migration interne et désertification.
o La réhabilitation du capital matériel et ses roles pionniers dans le développement local.
o Valorisation des monuments historiques.
o Les problémes immobiliers et le réle des banques.
Bibliographie
L
Aoaadall Jile iy cla gl
Andia 488 Ll )l Aulus¥) & slall 5 Y A (Ll jra 1 Ganadd (V) 8 A sall of ) 5380 Jil da 5kl
S Jadda ol Amala Al sall o ) 53S0 Joil s g pla) A 5l 5 ya g A1 yada S A0 jlEa ; cplll 315 (g el a gall (12007 -2006 ) e g0 2
Aaia 345 Al aslall 5 alal)
S el S A g yhal canld (s i) (lgalin g ) San Al il deleally Aalial) el a5 dyaiill 5 423 (2021) Gibaas Sas 3
in8.a247 3yl (Jaaha ol drals ddaelaial) g dpluy) ?)Ld\
Llad) clist pall o sl il Cany cansld (snas i) ¢35 oy S 0 Ananiall dpaiil) £ 5 e Als Anadial) Laiill o )L ¢ (2006) IS I shal 4

Al o slall g Gla¥) S (Ll jaall A ddendll
5.D. Meski: Les sources de financement de ’agriculture et I’endettement de la paysannerie : cas des Doukkala, Mémoire de

3eme cycle, IAV. Hassan Il, Rabat, 1977

6.L. Zagdouni : La mécanisation agrécole en zone boure, cas de la Haute Chaouia, Mémoire de 3éme cycle, 2 Tome, IAV,
Hassan 1, Rabat, 1980.

7.M. Miloughmane : L’investissement privé dans 1’agriculture a travers le cas du Gharb, Mémoire du 3éme cycle. [AV. Hassan
I1, Rabat, 1979.

8.R. Doukkali : Coopératives agricoles et intervention de I’Etat. Mémoire de 3eme cycle, économie rurale, IAV, Hassan I,
Rabat, 1981.

9.Sedjari, A. (1981) Les structures administratives territoriales et le développement locale au Maroc, Doctorat de 3éme cycle.
Edit. De faculté des S.J.E.S, De Rabat.

Sl gl il

Bomd) Assal g padl g s il camalio g aled) Gangl &l sk ¢(2010) ¢ofialdl (e delaa, ]

57-56 A0 (V) Akl (glae (a5l 5 S jpuall Hls (ISl g laial ale ¢(2009) sl v Gilaas ali D
BoaE el ol canlll g analio s (1 jaall Ginill (1999) mlia 133

70 ) 67 Aaiall 20 aaall ki dgn 5 e Alaa ¢ jal) plaia¥) alal Janal ccpall 5 a1 30 4

SN alle el 5 i) Ll Aalles 5 288N & ad) aaanait (2006) <05 vl 2o JWS5

Sl Gl galaal) AUS 5 ¢ el il 5l Ll jaadl (8 Canll malia (1983) 1Al jee o 2ans6

www.ijaers.com Page | 46


http://www.ijaers.com/

Chiguer and Chiguer International Journal of Advanced Engineering Research and Science, 10(10)-2023

12 68 el palia g o sai ALl ealy Sl ALy o slall 5 GIaY1 RIS @l e o aall Jsa (A jsall Ziad) (1989) oolaa 307
o8 ol llia s <l 525 Aluabus gl o shall s I3 RIS ) i el el U 1 Gt e Laia ) o slall 3 aS alial) (2002) pelon <il3e8

.100
Al el

(Y Al el pael Anlas ¢ iaall gainadll 5 Lo ¢ (1999) ¢ Dhgll dane s (silaae il el ]

48 s L il 5 Aol 31585 ol 1 Glasbas ¢ Anian (Al eyl Ll il 5 a3l Jlaall Asalind (2004) < iaal) JaSY).2
lar ¢l la e prall A 8 22 HS3 g S13

(OIS e i gl 431511 il la claall e Laad) 5 43S a0 Al Alaall el Allise s dlaall Clelaall ¢ (1995) «saeall sain 4

ol s s Ay seald) Al jaall 8 saaa 4 jlie oyl ¢ (2006) «soAls Sz OIS

ccnd) QS AL ¢ a0 ) g ¢ g pall Glasll (3 ol B sl J gl 5 el acinall ¢ (2006) sl Sleinll6

17-10 5kl Al o slall 5 QLAY RIS Ay 5 8l Apaiill Jsa < pualae ¢(2012) ¢ las (a7

57-56 Aadia ¢ 5 Akl 4y 5aii - () gem A e ¢ jal) o siall Gl 4 slall Al 515 ((2011) com ) 5288

g Al glaiallale 855 dal iy 3 el Sl peal) pussill Joa (sl O3 500) ) Ko 38 5al ) staall Dl 6151 ¢(2012) <@ JS5.9
43-42 Aadiall 3 kil byl o slall 5 oY) A0S

g\:ﬂ!\&,\ﬁu\)}m “ﬁjd\ g)ulgdmn,éa\g\oﬁuuvd\ okl @ LY c@ﬂ\&cb}\%b;g;ﬂ\ Cyaaill (1988)#@5#\ 2e 10
10 &) @l phalie s il 5o Al Al o slall

6 ¢ s il A jra A col ymaall s slaall Galdl s sl (b Cilial) 5 A sadll Aalial) jalladll (1999) dippel di 2,11

227 0a Ay S dgnalal) 48 prall Jla cdiaall 5 3y Al At Al 50 1) sandl A jaa ¢(1993) Aile 5l dana (2812

s YV Al ¢l el e (2 dene (s Arala ) e ek 7 3lai y dngie Dl 5 Al aslall (3 aadl € (1990) o) 551 SIL13
ol Il e 1l ¢ b33 Al ey ) Aalai¥ A s (b ribad e yrally Ragiasal) &y 5 Al 5 2l (1999) 22 ane 14

el lall ey el 8l )l o paally (Sl s el WLl e ol suial (1988) (Sine (oos sial) 205015

slband mi )\ﬂ\ ‘Eq:m;ﬂ

5L clalSe dnadae Al daadall Jadl ol 5 - saad) Dl (2000) ik sl ol sl dae) 4 500 17
Dlmandl yaall o 58l G5 5 (s Aluslis cdpaiil) 5 dglaall 551030 Ay jrall Aol il ) 5a, 18
Ll cJatiad) ladelida o3 cp edi i Alaa o jaalls g i) dpaill 5 Sl Al (1999) (oansdl 2,19

e (3 Angdall oyl cBalSe ) e el il lae Y ila gl 3liaall g 5 58e <2001 <l dae) &y e Al s elall 5 ida gl il lae) 550 55,20
26:0=.69

S laal)

& Ll 5 Lo Laia ) Y il Auadl i) bl jall Sl agaall e jrally Caall (3T 5 culila 1 AAL cl il ((2009) ¢ sall kel Juil 2
311 026102 &y @l phalie gl sas Aludus edaly )1 cdsilus) o lall 5 QIaY 4SOl ) g ¢ Gualal] dens dralas iy il (501 5l

(50 Al ¢y yrall ASLadl) dapalST e salaa Al gall (Glai 8 alid) Zlaas¥) dag yd 5 A yaall 2 ¢ (2000) ¢nd) umall s (o il 3
200 Bl ¢ 2000 L &ty 2115530 ¢ 21 A - 477 o 2000 s 381 (8 o yaall I3 GaY) 5 Aslall Al

el allall (& caslaud) Gupaail) (53l g iany Jsa SUaale ALl 5 o all o les i 4

pstadl s ¥ A @l gt el Anan s 1 A sl Y el Dl Apaill) Jad (g e gand) RN Lngia &l ¢ (2006) < liaa) JaSY15
26-13 1 o= 113 8, <l phlie s < s b oyl edpibay)

31 o= cslianll Hlall (52aal) #ladll Axdas (AN 22al) AaSall i Alas g5 Al lada¥l e 3¢ (1986) «dse 0s5Sub6

O30 350 55 cJaliall e Al AN lgy ABanall HUaaY) 5 dmaadall L) aan G0 oyaally Aslil) 35530 ¢ (1995) c2ane (Ui s 2ana 55 7
295-292 pa Ll ¢ il g debhall daliall )y ¢ 46 230 cdlE)

Ll Al ALY Agad) dpait) A sad Auadl i) Jal e a8 )l Rl gy LN 5 Lo lain ) dpaill) <) 3d5e ¢ (2000) G 2 438
10-1:0=¢2000 5253 52 51 sY)

www.ijaers.com Page | 47


http://www.ijaers.com/

Chiguer and Chiguer International Journal of Advanced Engineering Research and Science, 10(10)-2023

2006 el il e laia¥) o shall g Clai¥)y il ;2 S e Clasd il ) st ¢ prall gl i) o epfialll (e delen s i e el 9
2010

2201080y El e lain¥) aslall 8 a1 g bl jall 35S pe il @l st oo yaall oadl YT 5 8 pfiald) (e delen g ) e Cae Ll 10
2013

LISl gt ¢y yiall Caly \ Y 8 Al Y saill a5 5 e yadl Ay (5 5 58l Jass s el 4l 5 s 45l cilBaaDla ¢ (1994) ¢l s Sl 11
103-99 1 (= - 28 230l ylalia g <l s 7 Alidis daly 511 (Al o slall 5 oYl

egfg)&.d\ c.d;..d\} @\J’Aﬂ Jlaall ddaa o€ AL..AA«L\ Aala ol Al @ML.MJ daaali 3yl w\,_\.ul\ Cuaaill (2005) ccuh g elllall g s (albia 12
68-58 1 o ¢Mpulaall 4 aall" Gala axe

10-5 : o eband) Aluadl ¢ puaad) 3l e yaall 106R81 sa Alas clguailad 5 Lty + o rally Radlall <l Jlall ¢ (1981) ecaehalll e 13

160-147 : = ¢ ¥ dadall celoandl lall spaal)

(e 25 0l o LgildSail 5 il YL el A8 e 8 Laa 55 A yaall (g3 5ally ouml HOU Gl Jeall Aall 5 oLl ¢ (1988) ¢come 30 53158015
10 2=l “"_\\‘)2\_'\.4_5 Q\jﬂj ALl ‘L\_\‘)ﬂ “._MS]\ 4_115 u\J}.ﬂm ‘um\;.“ Jaaa dzala s‘?_t):d\ sujud\ 4.‘:3 u.ud\} Lgd\_,.\” O ClEdal) ‘)_,L.:

Saa L ASLaiY) g bl IS i il () At Fuaal) ) chn il 2 jin e cpialdl o Aelan s Jlan 558 S, 16
Baaall Al 2.2010-1 222 26

27 daien /3 8y il jnlaa g < 53 Al 65 Ly AL 1 o sbell 5 1A il s " el 5 il g i) Aselinll” (Jlan 5558 S0 17
32-19 : pa sbanll Hlall aaall Zladll dadas 39 20all A 5ill o gle Alaa (el inal) Apaiill (sl la y 4l daaiill € (2006) eomend 52,18
6-3 10 e aall dal s el a3l el oLl ¢(2017) el e dand cale 19

Ouvrages et revues
1.A. Ayache : La population ouvriére au Maroc, Evaluation et répartition gégraphique, BESM, n° 79, 1958.
2.A. Belal : L’investissement au Maroc (1912 — 1964 ), Ed. Maghrébines, Casa-blanca, 2éme Ed, 1976.

3.A. Berrada : Le crédit Agricole au Maroc 1971 — 1977. Ed. de la Faculté des sciences Juridiques, Economiques et sociales
de Rabat, Rabat, 1977.

4.A. El Idrissi et H. Ouhelli : Situation de 1’élevage au Maroc et politique de I’Etat, in P.P.S. la question agraire au Maroc,
contribution a un débat, Ed. Al Bayane, Casblanca, 1981.

5.A. Guillaume : L’évolution économique de la société rurale marocaine, Librairie Générale de Droit et Jurisprudence, Paris,
1975.

6.A.Truchet : Essai sur la propriété paysane, BEM, n° 16 .

7.Agriculture et Agrobusiness intégré, Plan d’action, Octobre 2005, Décembre 2006, DPV, Ministére de 1’agriculture.
8.Akesbi.N, Benatya.D, El Aoufi.N, L agriculture Marocaine a 1<épreuve de la libéralisation. Economie critique 2008.
9.Ayache : Le Maroc ( Bilan d’une colonisation ) Ed, Sociales, Paris, 1956.

10.Bagnous et Gaussen H, (1957), Les climats biologiques et leurs classifications. Ann. géog. N°355. pp.139-220.

11.Benaouda H, Daiboun T, Changement climatiques et prises de décision en agriculture pluviale, Revu, <RUR@LITES «de
I’université de potiers N°4. 2014.page 27 a 35.

12.Berque(J), (1954), Les Seksawa, Recherche sur les structures sociales du Haut- Atlas occidentale. Paris.470 p.10.
13.Bird — Aid : Aménagement du Sebou, Projet d’irrigation du Gharb, Maroc, 4 Sept, 1969.

14.Bird — Aid : Evolution et perspectives économique du Maroc, Septembre 1970.

15.Bird : Développement rural, politique sectorielle, Graficas Halar Madrid. 1975.

16.Bird : Rapport sur I’économie Marocaine, Novembre 1982.

17.Bird : Rapport sur le secteur agricole du Maroc. Problémes du secteur et stratégie de la banque, 15 octobre, 1979.
18.Bonnamour J, (1986), Géographie rurale, Position et méthodes, Paris Masson.

19.Bouderbala N, et ALL, (1984), la question hydraulique, petite et moyenne.

www.ijaers.com Page | 48


http://www.ijaers.com/

Chiguer and Chiguer International Journal of Advanced Engineering Research and Science, 10(10)-2023

20.Bourcart (J), (1928), Sur la stratigraphie du Gharb septentrional. Ibid. pp 173-193.
21.Bourcart (J), (1943), La géologie du quaternaire Marocaine.Rev scientifique. N°3224 pp.311-336.
22.Ch. Bénier : Essai statistique sur I’économie Marocaine, BESM, n° 74, 1957.

23.Collectif : Transformations agraire, Formes et méthodes d’action, Revue Problémes du Monde contemporation, Maroc
1972,

24.Cote M, et Legras J, (1966) La variabilité pluviométrique interannuelle au Maroc. Rabat <Revue de Géographie du Maroc «
n° 10 «p. 19-30.

25.développement durable, publication de la Chaire Unesco — GAS Naturel, Fac des Lettre - RABAT.
26.E. Miege : La modernisation de 1’agriculture et ses problémes au Maroc. BESM, n°71, 1957.

27.El jihad MD, Peyrusaubes D, El Bouzidi A, (2014) <Sécheresses saisonniéres et changement climatique dans le gharb-Rev. «
RUR@LITES «de I'université de potiers N°4. 2014.page 14 a 25.

28.Emberger L, (1930), La végétation de la région méditerranéenne. Essai d:une classification des groupements
végétaux.Rev.gén.de bot.662-42:641¢ et 705-721.

29.hydraulique au Maroc, imprimé en Offest sur les presses de Graphitec, RABAT

30.J. Berque : La question agraire au Maroc, Nouvelle politique rurale de la France au Maroc, 8 octobre 1975, Archive du
CHEAM, Paris.

31.JANNAN L,(1996) , La Pluriactivité des Familles en milieu rural Marocain,
32.Kettani A, (2006), L’agriculture Marocaine dans la tourmente de la mondialisation. Pp151-152.

33.Lahlimi A. (1978) Les collection rurales traditionnelles et leur évolution. In Etudes sociologique sur le Maroc. Pub. Du
B.E.SM.

34.LAOUINA A, (2000), La montagne Marocaine, Dynamique ET agraire.

35.Lazarev (G) et Pascon (P), (1962), Les caractéristiques des exploitations agricoles. Hommes:«terres et eau<n® 2«pp 53.87.
36.Le Coz(J), (1967), Le Rharb Fellah et colons <Etude de géographie régionale. Tome 1 p :63-64.

37.M. Belkadi : La mobilisation des ressources en eau au Maroc, 1AV, Hassan Il, Rabat, 1976.

38.M. Couleau : le paysannat marocain en 1944, 8 pages, Décembre 1952, archives marocaines, CHEAM.

39.M. Falkouski : Les problémes de la croissance du Tiers-Monde, vu par les économistes des payes socialistes, Payot, Paris,
1968.

40.M. Gutelman : Description des structures agraires et formalisation des rapports sociaux en agréculture, Revue Etudes
Rurales, n° 41, Janvier- Mars 1971.

41.Marocain, Publication de F.L.S.H ben M’sik Casablanca, pp : 9-21.
42.Martin et Al. (1967) Géographie du Maroc. Hatier, Paris.

43.Michaux-Bellaire, (ED), (1913), Le Gharb. Publication de la mission scientifique du Maroc. Paris Ernest lenoux<Editeurs
28¢rue Buonaparte VI°.volume XX pla7.

44.N. Bouderbala : In, La question agraire au Maroc, BESM, n° triple 123- 124- 125. Ed Marocaines Internationales, Tanger
1975.

45.N. Lamrani : Prolétarisation de la paysannerie marocaine : Evolution et formes, thése de 3éme cycle, Université des sciences
sociales de Grenoble, 1980.

46.P. A. Baran : Economie politique de la croissance, Ed. Maspero, Paris, 1970.

47.P. Bairouche : Le Tiers-Monde dans 1’impasse, collection idées, Gallimard, Paris, 1971.

48.P. Bezet : L’élevage du gros gétail dans la bassin intérieur du Sebou (Maroc), Imprimerie Bosc Freres et Riou, Lyon, 1928.
49.P. Pascon : Etudes rurales, SMER, Rabat, 1980.

50.P. Pascon : L e Haouz de Marrakeche, 2 tomes, Ed. Marocaines et internationales, Tanger 1977.

51.P. Viau : Révolution Agricole et propriété fonciére,Collection ’Economie Humaine ’,Ed. Ouvriéres, Paris, 1963.

www.ijaers.com Page | 49


http://www.ijaers.com/

Chiguer and Chiguer International Journal of Advanced Engineering Research and Science, 10(10)-2023

52.Pascon P et Ennaji, (1986), Les Paysans sans terre au Maroc, Ed Toubkal
53.Pascon P, (1981), Conseil pratique pour la préparation des mémoires et théses, Ed Marocaines et Internationales, Tanger.

54 Piersus : Problémes de vulgarisation agricole en milieu Marocain, société d’étude économique sociales et statistique, Rabat,
1954,

55.R. Badouin : Agriculture et accession au développement, Ed. A. Pédome, Paris, 1967.
56.Raki M. (1991), Agriculture et Revenus, Edition Actes.296.

57.S. Amin : L’avenir industriel de 1’ Afrique, I’Harmattan, 1980.

58.S. Amin : L’impérialisme et développement inégal, Ed. de Minuit, 1976.

59.stratégie a long terme du développement de 1’ Agriculture Marocaine. Séminaire national sur l<agriculture 19-20Juillet2000.

www.ijaers.com Page | 50


http://www.ijaers.com/

International Journal of Advanced Engineering Research and
o Science (IJAERS)

Peer-Reviewed Journal

ISSN: 2349-6495(P) | 2456-1908(0)
Vol-10, Issue-10; Oct, 2023

gﬁ;ﬂﬁﬂﬁ?;‘ Resaarch and e Journal Home Page Available: https://ijaers.com/ s

Article DOI:https://dx.doi.org/10.22161/ijaers.1010.5

Gkl g palll & lo kel B 8 4y el
Dispossession in the Maghreb at the hands of the thief and

the warrior

) anadiol 5 583 ¢ Lalil (5 5l aledd) il YOUNESS CHIGUER JSa (i 53 11l
e Laia¥) 5 Al o slall IS cdans sial) aan¥) oaall o sl gl (8 asianall 5 il yiide Jas sl
Chiguer.youness78@gmail.com 0668993920 ¢« _yrall ¢3_jayidll _ Juiha ()l dzala

L) jaa aradiol ) 5 ¢ Lalill o 58 3 (MUSTAPHA CHIGUER _Sui silaas 12 cuall)
cJiib ol Amala e Lain¥) g Ayl aslall 408 el il Ay 3l 5 Jlaal) slae) s calae Y5 il Y

chiguermustapha74@gmail.com «0675353221 .« _jaall 63 layidll

Received: 15 Aug 2023, Abstract—Through this research, we are trying to study one of the
Receive in revised form: 20 Sep 2023 aspects of suffering that the Islamic Maghreb society experienced during
the Middle Ages in its relationship with the class of thieves and bandits.

Accepted: 30 Sep 2023, In addition to the fear for lives and money from falling under the swords

Available online: 08 Oct 2023 of thieves and warriors, Through this article, we seek to shed light on
©2023 The Author(s). Published by Al another act associated with banditry and banditry, which is stripping
Publication. This is an open access article stolen victims of their clothes. And to investigate the motives of this
under the CC BY license behavior, some of its manifestations and repercussions, and the various

(https://creativecommons.ora/licenses/by/4.0/). | reactions that resulted from it. Let us contribute, even if just a little, to
revealing some of the dangers of the road that threatened the traveler as
he went and came on the roads and paths of the Islamic Maghreb during the
Middle Ages.

Keywords— abstraction - thieves - bandits -
Islamic Maghreb - the Middle Ages — society.
- bl plhd L el . el spiliad) CilalS .
el Ly gl s« s sl , o
el paine ledle A slleall 4a f (o 5an) g Al o Condll f38 SR re Jolad
i gl A AL YL 4 5 pall g Lo g s guall] idy 45Dle 8 Lases gl puanl] SIS oDy
s LB o s i laally e pealll G i 8l o Sl se¥s LY e
wad sty Y Gobl ahiy duapalll Ldaxs 48] JAT Sed e o gl Dl i)
OIS Loy laslSail y 4lulni ans s A sload] 38 28] 50 iy sl (ro (1 5 pesal] Lilauiall
Dbl e e Gl 6 e ) i sl g Lile (AiliSe Jlad] 2505 (e 6] g
Y el s g Sl sl 5 AU 5 s d SR ilasal) gl CilS ) 5 b0
s sl gemel) P

o

‘a..g.\ﬂ.:

g db 3 e Hl jalias gaa) Gkl adad g dpa palll IS 36
e Lo phalie el g ¢ gamall s A1a 3V 3o o o) il 5 Gl 253
ey ol e Leia s (s yuall L 5y (IS 1 231 jal) Aol JM&

Www.ijaers.com Page | 51


https://ijaers.com/
https://dx.doi.org/10.22161/ijaers.1010.5
http://www.ijaers.com/
mailto:Chiguer.youness78@gmail.com
https://creativecommons.org/licenses/by/4.0/

Mustapha and Youness

23 el Mg ML ey o i) JB g ) saY) 305 oGg skl
U csnd Alale g Glaw (e 32al 5 Jad gy s 4330 ganl) LS gLl
O 217- 16 Gl By ol a5 6 e dia ) Ak lld g daws il
O G (A8LS Lo giall () el Jgo g dale 5 el (S8 ¢ jua
Gl adine s Gl slleall s hlaad) @l ansl ey ZF ) 5all
S ALLYL el s Ga salll 3 o Jagu il jeasll B4 3LY)
pally 15 5Y1 s st e elxie Vs dge! il Calisiay ) sa¥) 48y
Ja mae g Gl e x el OIS a8 a5 Jil 5 s el
) B laall 230 8 Gkl gl (e alll b 8 4By e
sl

(5 sl Aganl i€y Jla = Sl g aladal) s ) = bl o o sbeas
3l 5 ganll ja o5 elain) o slaiil S LiS Ha) sha
sle Jandl 5 Lgale Jalaall 5 COUN il 5 5 juall 03 Jaand 3 4 L)
Dpanll st LaSs WIS a5 o) Y dsaal s 10K 2o 335 cla LA
Solm sl Ll 535 G sall Gl S) CulS Lab il 5 s
oyl a5 cpe 48 1 Jilas sl 5 0l aganill 5 LIS Al 4n) 55 i jie
Canag Ledela s SOy Auhed o ol Y1 A8 Lgia s ol pud 5 ol
e Sl il F b Ge B pealaall y Agaall 3yl 45l Lgia s
Aaclicall 3 6l any dala A ) 4ol

VNI g il Uyl Nl
Caal) Aed) -1

Apaa - A8 NS J g A Y1 SURY) Gany wds Canall 13 a5

Sy corall Gl s Lo gae (el Bla 8 Gulalll daaly 5aY1 e
3 Ala el paine 0 S AT e s cpald dn s dapasll geaell DA
Sla 8 Lage oLl S La iy g fadde Tadla (oS o3 Gulall) 138 )l
o Adiagn 2381 puailly G Laga 1S 388 el @l (po Aucalall] 5 Aclal)
2l 38 okl iy Gasalll 8 Lgian e Gl adinal
Y alald ol Gadie 5l o a1 L 58 LS Lgaldd i Jlall la ) sef
S Ml 5 BN 5 aludl 5 gl Lgie s de 5yl e Gileall 35k
Llle Cua 030 Al 28 5 il A a gealll die ey L e Gulalll <5
ASPRINET JOWR FEWA RSVCINE SR TPSX PR EI O PRTIY (I

(5w ¢ Al LY g5 AUl alSa Y ¢ daae o Guealdl sl ol - 2
62,02 <1978 cAalall (i)l
G J Jia cGobll b e e iy Lo 3 3 ad 3 3 S,
a5 2Ll OO 5 QY1 U 8 cglakal )y g eV dal Gilae " o o sala
paalls ol bl (g uall s ol (s el QS ((y5ala o) " AL
LS ¢ Al LS 12 06 p S Glaball (553 (a b seale (ras a5
Al G eaady 3 )le 23 WS 176 0= 21983 ¢l g A )l
a1kl g lad (e (oa ) slall Jsing 27 (pmcp 0" BN e (g salay g
gy dll Goolag (A o) ia Ll | rpged Mot Al JE (pdll (G 5 jlaall
A (e peda s el ada sl | sabemy ol 15Ty 0 1alad (Y1 (B smns
s culadly o g ea & gkl Mkl B ) [LoY) e sy
Al g ol sgd (Jlll g1l e g 53 sl Juall 280 e i oyt JS
Aae s o)V ohal Ao i) dnlpndl (pall B Al ol Mdll
78 (0= 1969 ¢ Al QLS s

2 - F. BRAUDEL, La méditerranée et le monde
méditerranéen a 1I’époque de Philipe 2, 2t, Armand
Coline, Paris, 1970, p. 83- 85.

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

s jall 038 aaine (50 Bllaall dn 5l (e SIS Jeliti CilaaY) 028 ¢ g
wasalll e a il (e Casall Gl

Gagl) 3 gaa -2
Gl (lSag (e kil -1

« s 1) puaad) .

o) sgie Janius iy S dlgillat s Leded 481 ey «Znd) 14 B
s .\3.\;:4.«.‘)1::195.\5\ d.\ﬂ\ JLA;L»\L)A-\JYQ_\;J\ [KYY uﬁla:\u_,n
A 52 0l s Caiailly aaigall g clagas o Ul (A Guaidall G Aaall
e Jsn ofiald) plaaly Jand jples Syl Gamay Cun als
Aia 3 byl 3s paad o) il Caay il 5 claaiedl |l ccaial)
i ¢ ) sV gl 855l s3a () Glld chags gl sl Lgle (3lk
OV (Uald da g a4 A5 L sae caDlu) alladl 8 L a0
anll G Y] daelaial¥) s A jloaall Llua pad Al jaa dad ) KU
é.\klﬁ" (_5.\” "‘;I‘)u.q“ L:u.u_,n ).a:d\" 9 Mﬂ\ﬂu\).\.ﬁeﬂe_madﬂ\ L.\u}.“
DY) J s alany Ly s el J5Y1 08 b dadaiall DY) midll (e
sl T Cun 421 5/89 ¢ ) allaa & adtad Juipall JDals e
lgalasiil (DYl oadl Bolas LS i o3l ,sY)
an bty Gual) O biu e i) Jlad 8 s jlasdl
Gl 13 aind O cpllat ) 5 GlanYl 2 A A jlaall Adalid) S) )
b _ualrall Lgall A e liall a3 cuaall juasll A gl )Y
Lie sy ) Al J 50 Ao Ay sY1 Ay lanina) Liagedl 5 5 Sunll 5 33l 5
s

) il °
Gkl el 5 dpna sualll o )5 RIS ) Jandl 138 Corgs 53 Sl 50
e Opaluall (a3l 5 Gl jrad) vie el Bdl gllay (IS N b
U e g oSy alladl ) (ol 685 il 33 o e 3kaall Alaiall JS
Ayl Ul e 3l Q" (52 5 adl IS5 Y1 1385 L jaas
IS G5 AT o pualy (il seme Guilsall (any 48 Jaol Ua (e
B jall S 1350 Tl aie zoals el ol Lo g lae
O Adhaiall 03] 38y A pa aad ellac) b1 AIAT 8 058 ) 5all

el 30 ol et idiagall 55 el AN (may die (Wl i J g - 3
eal g egeaill Jla ) G sl ¢ Lol sy G Gy siny il
(110 0= 1997 2 Lo coliandl Sl Busal) #laill Aasdas (3 5l
G bl Guil) (il g 5 ol G 477 423 277 <198
gl ve dxad e could Apae g 5 omall gle LAl 8 a3
351 .02 401999 /- 1420 2 b cdaly L ASLall Axpdadll ¢ puaia o
Aase daa 1 2 Loz el Al Chuay o ouldll desa (Gl (ol )5l
21983 ¢2 Lo (il gy e eDlusY oAl la ¢ pumall denay an
359 263 .u=<1

Aarhao chagus sl paally 8 jSsal) il piall o )5 (e il g el i - 4
5 .02 02006 a3l D) pikia celiand) Hlall saaal) #ladl)
(il el gz o) Q) Gl 8 eaiie ig 5l e daal -5
A1 0= 2012 /21433 3 L

A3 o=t

AL om Al AN A0S (o rall pall 238 (uisa (s T

Page | 52


http://www.ijaers.com/

Mustapha and Youness

Bl el e Lo IS Jady oaad) Bl ine O Jsa G pgale]
o3a 5 g Jamall jadl )G 55 Gyl e dieall Jlaall” o 23LY)
G aaay 54 5 Gl gl 23 gl (a6 s ) el Jlalll dga e
B i) G jaall Aslaia g cdan YY) o jaall Ailaia Ay j8) dilaia ¢ glalia
L gaa 5 Walaial ¢ yrall 4ad )l onaad A eald cpl e maial g 138
Slgiae (g

Jsmas e gl cgall (g 058 Ailal g Japas gl el ey 3)
Opalasall 3 pla e Ay yaall Ul suall (g 5al) 5 3l Ay ) (D) il
Jladi (o dal 20 Aad ) cadY) Coprall iy LS (il (g
22 Cje el 13 A5 cLlla Sl o jrall Allaiey (b a3 (L )
Goriall Al y MY Al leay Ailide dpubis o lady dalaidl
¢y st yall) Adbad) Clynanl) ) Aliid) Jaall o5 Ve
s (g LA GRL (A0 £ s pall 5 B3 s £ 53 gall 5 Aalginn
Laill sl tlgiay paibad sae 8 LeS) il ey al (Ll (o 51l
Gl Aaladl o dall < gl @l g e S Azl e LaY)
AWlda @l 55 @la ) el dida g o sall Aall dpduna V) 5ol
20mae 1 Ghaal) Led il

Dse Ot 8 il O ball e Laia¥) Bl 13 e o g
i e jua (g g dual) & 0S5l Gl iy JBE 5 e jaa Bae
Oe abe ) o sl L gy 3l elaa) o)) s Ay oo A
= sl s aadaiill ) Sl sda LI Laadl 45) V) ede 5 el il
Mgl 5 caladl 5 o ,aill alds Lgadane o le 131 ¢ dall ol
i 1l (i el Jasasl) peanll A Yiea) an Lo b (Jil
lelin ) i ) lS bl s JuadY) s oa Las Sl al) dilee
¢ anaall

aaliall g Aadha) plhlil) -2
glhd s (o salll b e aguld o (ulill 3y paidles a4 2aly 1y 2l
L g aall 5yl jobiae 3 el 13 Lo gl Y AN a5 5kl
pe o e el ge Bl A G palll MO B o) J B e
s die S wualge (B Ol el JES 5l P20 (ga 4353 pa

e yrall By Galdll ¢ all celilaadl 5 clilial) il ane }J\ gﬁ)ﬂ\ 8
RABAT NET Avhe Sl n) @Iy Al
.53 .0=«22012<MAROC

paally coall bl 8 Ll el o) guas saal) QIS ¢sala ol — 0
o Sl QU a6 OSY Ualids S50 Ox phpale ey ol
198-193 0= 21983 ¢bid g s aall 458

G oand QUEY) (n ae a8 coaall ol Tosas o) Jsb -
D30l Sy daile Jie 4ide e S adde s Jamd) ja Gall dea
Sl G LS (a5 aguad) D o iy Com S Ul il 5 T
Aen (eoan Ll e pa s ll saall Jladll dga (e oan 5 ot ol gag a0l
Sy Gl Db gn 1 ea AL Algd) Jll Ggiall s AL
198-193 .0a 6z ¢l " i)

C150-151.0m c0m p ¢ g2 5anall 2aal 10

el s palldys ) ¢ eadll) g Ul 8 0 sliagall cdiebans] 3 gana -1
36 .02 2004 ¢Ayila sl ASlaall Ak ) A K4])

e 3 VA e ccpbiadl | a ol Gl e ) Al Gl - 12
309 €103 .o (o easiill (gl G OS] G guall) 3y ey

47 pacl g pu-18

65 .=l g aoysl-1

112 0=z po-1

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

13) i ¢S A (a5 gl (32l o il (e Slelen e
O ala S Bl Jul e g3 sm g Isn A silus gy e
Dl 3D Al ) g el 8 deadl) laal sad) (e Clelea
Coa gl e 8y MMagand G a8y e JS s 18] eans
O lly By el jaa (B G laall s Gasalll 4 Cad oAl
LS S ALY (g W g 5 «3agild e Jasndl slil 5 Sluall zlaal)
Ayl a3 (e b elld e o

Bl dee i 4a s o Jlall 280 4y aaly Jad JS" 8 o4 el
s 1ML Y (udl) o) Sl 5 (G 5 (Ol eSS aale
¢kl adad e AVall laps o)) jeasll LS 8 Yiaatiad SSY) A
e iy Ayl ) Jud o of TTedan Sl jobiadll 82 55 el 13g s
38 S L) a7 auad Laif 5 plaal) lins Cangy a3kl adad 5 20l
Opilall Cigha )5 )0 Gl ) Bl Lgaalay

A5 coliny Gas LS Al a0 jhany jla dad (e el aul el
hel gl (Jlall callal =Sl Jalall (ol Cagiall gy phll adalll
slgdd 48 e LS 13a (18" i adll 2 A g pumal) 8 OIS cagle (BB )
Al ad s )

A8 @l ) -3

alal adinall Bllae & guia sal A8l Al ) (ge Baa) 5 o il A Y

M laall 3b (A aguld o @by 2 dady Gkl glady (a sualll
g a0 Slo Cn e Al Auaiiall G LAY G aedl) caps sl juasd)
ey pasallls Opjlaall 438 Lgiaa ey Adiagall dpelaiall i)
O Gudail g ol G Ao laia ¥ slall" QLS ¢ S elly e dlaY)
ranll (& Gadl) 558 Amlia 4@ jeas Gl 19" el jall juac
s G pasall Gaady al LS Lpu | jeandl JS a5 (il all
il A laia V) il Ja Aul Al Jadi LY i jall o3 8 ) o
andl 8 el aall Aale " S (50 senall daaf Chaad LS o il

Jnal (8 alSall 3 i o) ) il sl all Gl s ey sb ol - 16
il s i€y adle Gle s ablal 7 3 2 7 alSaY) malia g dpadl)
U 661995/_%1416 <1 .laciu)g..] ‘w\ ;.\353\ J\J cé&s dLAA @.m”
Aaall sb\‘)}ﬂ\})ﬂ\}:ﬂ&\_\uﬂ\ BIS ‘Mmi‘u&a Gl saaaia
290 .0= <21981/21401 ¢_uaY)

il (5 m. sl e Sl s Al Jal" s 5 (ol o e AT
gy rall sle JLal (3 uda j3ll (g 50 o shaal) Gas) " ISAL
R dal e 5 relld) ve ol die (331 a «21999/21420
Ol y Jand) b (ES) 50 ol 5iy el JUsE 3 S5 Y]
(& Alall 5 J saa sall ST AL 5 JAll (Malud G V) G el
38 . 1984 syl ASadll AadlST Cile galaa Ay 33 o ena
176 .p= <1

290 .= a0 edia Fdll 204 pa 2 7 ia O soss b o) - 18
Cyrell (3 Lelal Bladl ¢ Jinider ($)al)l exaly] —1°
1 b (g 43.:.3\1.19.]\)\.5 4(;}1::9\).0.”‘,,4; I U"J"Us’b
Yl gl 3 Al ohygiSs Juid dgbol 21998
Aol polally IoYl A8 (Jaclow] ($Ygo dnal>
21991 . 1990 ¢duaaloel il ¢ wliSe

Page | 53


http://www.ijaers.com/

Mustapha and Youness

Ledan Jii ol 43dll 028 o ) Lkl gy (agealll o 20 gan 5all
Ol e L jual LS dlalall ) 58 JS el gl ) Al all & Al
g ool rall sa 5 23n Jlaas (gansall seasll a5 daae
Agddl) J ) )" iy (B Apa alll g uin go o Andh dana 7 A8yl
Al V) Sl il 330 JS Al all Jadiy OIS ) 5 g1 5 21" eianall
O @ dags sl pacmnll (g (4 9/ 2 6 :3) 058 A L L) laaaa
Dl s Gl siall il e puai@ Al all o2 i e sealll e Eipaad)
Ly o) painall b (o (o g 6 il Gl b paiadl e culalls )
Al Al jo ajdl 8 2 i aaY) se IS 135 i gealll D38 aas
13) Dlbaxinl¥) J8 e e o Gaaai Lgld o3kl gl (a suallly
diny LS dlages 5 )y (0 Uil 3llaiy £ g sall 4y B 43l s (219

REBA

Tald e laial 48 oo Chaahy 43 Gl adsaal Eaadl 138 aciog Ua (e
WS (A Aald Al LeBle b @)kl plaly (o salll 28 4
Y LS adinall G Ldegall QLN puea e aati YY) agdld (e il
aisanl 10 Oallll 33l o S 53 Ll 5 g gaalll B 5 s e 35
G S oo pal ool s cdilanal (usii s sla A 2 3a 5 Aoalall
o gl and) DA aladal) 22y
Sl Agagie -4

Al il duale duagie Ladie ] a8 (il jall s2a LIS (e dula! aad
O Lo Lol A glae 5 Lgisbins el (o goaill pamad o o
paad A Gl gl lSsludl s Glaal) e Ales il () s
Al gl 5 S0 Jany @l 5 VNIV G glul) Ulal g LS ¢g g gall
s e o el A (e Lgina o Jidaill 5 Leald) Jslas o dpae
Ulal hia sl meiall S ALY 138 iy jaad) il s (o salll
Jiaall (33l 5l g guin o Fpcail) ) skl aia Coa 5 @i (g LiSay (52
gl eand) s o3 la 3l 1S5 ) Gkl s g3

Canlaill § Ul Calide Jadi jabeas e il Gudil Lasie | LS
il S Lgilial (ya s cdass oIl eanll Ledje ) &yl il
Ada
aladl Gyl palian s JLAY) (IS a5 tAudy U Aagehs i) jobaa —
o g A sealll ulanf 4 o A1 Galall g lall (Sladl Lgia LaaT )
Gas e slsis S et yig laa) o3 Jasm (3 )5 pum il <3k
roble soladl aa aal

Y esan sl anll s J 1 6 el e prall 5 ulail) Sl 8 Gl i
(A712 & bia (S LSl (gl

o O ol e g iy o prall e Ul b ulda il g sl i
(4729 L ba (S (ulill )

Gas ol s paadl g call bl (8 sl s uiaall ol a5 puall S
O Olan 2l MAesiall M S5 MY ULl (553 (e ad ale
(4808 &) osala

EQUJJS\ a\);ﬁiddﬂﬂh})bi cweegﬂ\hb ‘LﬁJM\ daaf 20
c:g.ﬂ.uu}“ ?}M‘j &_I\A(}“ :‘:\E sdgr_l.m.u\ LEY_}A dzala ‘GAL}{\ @Jm‘
22000 - 1999 cAmalall Ll ¢ uliSa

DY) ol G ) A il ¢ aainnall 5 Apgdll ) 5ill (An dana 2
21999 bl aaall o jlaall Axshae 215212 /2 9 A 6 ol e
GV IS ¢ ) ) Gl ¢y ) 8 AL gall o) 5 538 il A 5yl
21995 danalall andl (32l (e AnlusY) o slall 5

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

van gl Gdll e Lol ailsad (8 oDl sl &0l
kY 6 e alael g el 35 CulS ) Agmpdall 5 dld) e 3Y)
S el ) 5 sl A8 jra & Ll LS el 5 (3l sl
Apa galll 4y s
) Ll rally el S Jadiy Ay daph @) jdlas - @
Gkl lgha s A e o3kl glad g (o ualll (el lasia 8 LiaeLus
aly ) dpa pealll o Alaadl LT Glany 135 2301 (5 ykall 5 4 53]l
Gas edlal) o2 cilaal bl A A el LD Giany (IS Ll
rsb e oladll oa

@Sl ame Y e aall 93y alall ¢l elilaal) 5 clllall
(5 :3)

(A7 :3) el dana (o dane g el M A rall Al N1
(2957 .2) Q)N Gl Ly Hd) Ciay -

Ay ostilly Jolaill (S lghay Augdd Aagda i) jdlas . g
ALl Ml ¢ a0 (i ga Jsn dasd e sbeay Linad a5 cdnad)
g2l B Sl il siadl 5 AlSaY) aal 5 cagllnil 5 o saalll 48 (e L3 el 5
Llae 38153 A JladY) 5 g jusall £ 530 Glang 4 j2a 13S 5 ¢ guall
S g sl 13 m3lai Geg el e 5 Ul ) juda) 5 S (g 48yl

) skl Guall (Y Ml Y ) Aplalud) HSaY) L
(= 450

B At oY Ml )l o)l Z3lal B e LAl Al
(2874 ).l

Ml s a1 A A slle (58 Qe o pmall qalally ol Jlandll "
(2 914.5) g ¢ 2anl oy il
L) QY1 5 liall 5 Co gl (S a5 43003 Aagda ld jabiaa .
Ll yall s panalill 5 el Lgans Al HEY) e cis LA (a5 el
Aol S5 AS )l 5S¢ aainall liind (3 a5 e (e g8 ey
038 (a5 ¢ yhalie (ge aall 5 3kl alad 5 A gualll 4y jlae 3348 pual)
;‘;Lgu ladll

gy o LI O ) () ol LAl el Jla ) I ol
(2617 &) Ml oy Gy
(el ¢yl eladiay (o el (A el g Sl 5y il aalall

Gl xe

(3ad g 1.2z "Dl s Aaladl (g sl (8 (e sealll O i -
gtib Ja dess

il g Jalasl) ;LG

Lo gl el G jhay 0 i 3ok g ulall) Apar -1

Jav gl ‘é_})\i‘d\ @Sﬂ\ohgﬁww\&w\u&gﬂ\ WLl (e g
il (g glaall eleal ol l SY1 3 QDAY (e 5 Sl VL) el

Le iy 8 3kl (gl (3 yhall adall g Jalla 311 G ¢l 22 YY) 2 22
o5 Jail s gkl 02009 ] b piaill Qi ls ¢ lexin¥) J8
‘:\:Ll\.uu}“ r’JS’J‘J g\d‘}“ :LJS ‘umuj\ dasna :bux\; cc_uu\ ‘_g ;U}.\]\

22005 cAamalall L) Lol )l

Page | 54


http://www.ijaers.com/

Mustapha and Youness

Cawd e 05z 0l 235 pulandl s o ladl) 5l pllaall i g lual
il sal (any ol Ledsuliagd (el i LSl 5 Ll i clelu 5 LAY
gliall 3 e QY1 e palY) of Al ol o) in capnisY
Loa s Alalall 48 a Lt je Al 2aludll s (sl gl ST (he b et
Csill Clanal gu el il ol Jie o 5o Laad il dpaal (Say
SE elualll ) Juad il Lgald Alaguy & yeda ()5 (A5 e adl
255 Sl Lgh ¢ it

oAby @lld 5 s Al N e laial 43 (ge Caling Gallll i IS 13
Eaine (e L Oledn Y A3 (8 e laial) Lgid ya s dpalall LeillSa)
S S Gl e e a gl eand) P& oLy il
1 aie (hle (e pgie dllin Js cctilad ya s Jand (g Led uasi Las Ll 5o
S a3l 8 ane Ay L) el 8 Gl e Lekatie il e
Gl s g s (o Citun Lates Glsad) (e Jaail @ll3 ) 1 jlacne
2T S

8 Lgu gl easll I D) Coral S e S (IS 1Y
L gall oyl Bled ja (3 el sl (e Al el Loy 450 i g Ui
283 Jaal ASLally (Y (5 yha (e lld g ¢ pedaall g ) b il
Agiall Clnliall (any 8 Aala g iy 3l 31 su) e pudlall ¢l 5l
Al 8 Lt 5 jlaall ol Gl OIS Gee AV Gl (6
sl AY iy e Lgilalia s ) Al J3) ) (any (g V) AQILAD)
aall mn sh el i a4 el s e s el 4 0 e Leall ol
SIS 5 abDlaind 5 i) e e & all ) Cpsalal aasbud (e V)
la st L) edladl Jilae ga o sSiall g cpun SU (e e laall (iany
pie i OIS (an IS ab gy pSuall cilel il idl) ) il sall
Tk OIS paxie Gl JSEe g8 daa sl A L) s JaBERY)
Al (s pil e 1 5apn (531 Sl e i) sgd cias ST S
LAY 5 apall a6y Jgsy 38 aladall (e o LS el 5 la5a
adlaal sbual e e det 350 Y oma ) G Y Gallll (S0 o e
e Aelen CilS q )l of ol 5 alaa e il ol 5 583 Le lld JUia
g e a2 28 (a3 3 Ll 2 T (gl

Al @l Al Qs el (g coely ) sl ol £l (gt (e Vg - 23
Ll alials (Gl BTy ety ol leluS il ATl )
5k Ge k) qalally Comall Jhaall ¢ama G deal ¢ oun yi )
DY Al I ¢ deme Gl ) o aall 5 il 5 38 53 s lale
el z 318 .= 8 z 76 .u= 6z 21981 ¢ b «uym e
339-318

sl A dbiall a5 e jal wilaall ) aday da 1" Ce Jiges -
340 .= 8 7 ¢p O "ellh 2y adli ilall o3 5 Aol aed ey, J
360
5 dpall Qlal 3 A ) ana ol 0 dene 2o gl o i) 24
laladl bl Hall A prall A sl ¢ sl eunnys )] A (Jluid 5 50 (Al
.63 -62 .u=
340 318 .0= 8 ¢ ¢121-120 .0m 9 ¢ cAmdi uny pligll - B
76 .02 6 z <360
ol (e 3 yadll e a8 ) Ade H e et Al YA Ol g - 26
deal e guall €378 2377 <305 -304 24 . ¢ p gl ]
Anhe lall Gl csin ol Edll cllie A ol ¢ Aol
dalall (@all e ol 166 0= 1996 kbl Buall Cajlall
seal dme g8 el slaliay G el 3 bl g Sially iyl
24 = ¢1982 bl sl dahad) ol el

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

sle ALl g 5l sa alei ) Gl b gl QIS 85 IS ALY

G i JIsial) o il Cum clgisalinn (4L (4 5 o salll
g e Cnseiall GlSY eV o) (848 saidly sLIY) 50 e
peliles Gan e aalue (5 g dpa palll Cud s il all 5 ool il
Laa 2808 caielie 2ALTAL L oela” Ma )y of ALY Gl a5 cdsasall
25 el i b o sudl (e al i JAT5 30La die U jeaiy of
OIS Jadll 138 0 S35 Ganal LIS 8 5 3T JA O ) asisall L e )
oo S LS g gl emall N aday) ) Gy i b | el
oshie e s Gl ala alladY G sealll Gl E) o))y 31 4s
(e S g eIl aanic s ju Le Led S ail 0y (ST dady dpanal)
e 3 g0 g aluand b aainall lilea s 455005 Gullll Laal (e 4l dea

Qe pdina b pagpall 4 e ol 3 il AU e -2
L gl puanl)

8 580l Ll Jpnmnd 3 Opdiagall s o) il (g Jilaall 028 42 ) oLl 5
Y 5l gl g e Bliall 3 S A 5 sl e Ciiallg
Aa puallly Caagivnall aainall die Casall jelia O 55 S (ldlaf LS
Ll el Aiia 55 5 JS IS ) aguld gl Lo Casal) Y
Aapuadll (ga Lo gl Uil g catle Andlae cia i a0 215080 e Casall
ke 5 el o A Of Gl e deleall 5 da W Galy 2 lall
Ale bl

peic (i) Labis Aarse ale (8 g pdll e deleal 138 Cia

o0 a0 peid s OS] (e lBuilY) 33l 10 ad Jld (e ) s b Hhadl)
el aalia 4l 5 ) Caen @llb 5 32000 all b ial (as delen Gkl
£ 58 (s eliad Al 4y il e Liall (e dajall el ) s o U
AV s pensdil Ga Sl 5 agili e b ga (e e il g el el
comlaall ¥ 5 alal Caadl sy (il 8 LSl o o A daall 138
LAl gl agians alal agile s (IS gl ) 5o el (e 3l HLSil
313 3 o Ao laall (o gl 5 laall (el adlay 3l o idlly ) gl e
sle @A shoall 2 jlall delaall 03¢ J 3 Latie (il 5 Ja gidlly ) ga )

- Tahir as Sadafi, As sirr al Masun Fi Ma Ukrima Bihi
al-Muhlisun, Edition critique et analyse, Halima Ferhat,
DAR AL-GHARB AL-ISLAMI, Beyrouth, 1998.p.63-64 .
) e g i Al el gaa) e das die g e () ) sy - 2
Lag" 1 st daalall s3a & Guldd 3ela ) doaa gall Al Cania )
@olde G A 6 il SLeba Y1 Y) b Galy e [UES) 4] L R
e sall ad crall 5 Gl LAl (3 il gladl ¢ 23S al
ddla ) S de - i) desa - gl O deaa - (SUSH el ) dese
325 .02 21985 /21406 ¢ 1 1 el iy e D) ozl Jla
Oedelen Aiih 3a G e (e sal) duad Baled adi jaaall 3,5 LS
1 cdgum 5l 05" bl 8 S e () Aaglae adle g ) L)
81 .02 " slina e Dbl oY 58 (ouan sl #LAY

274 oo p el ol - 28

309 .om cdusdi e ol - 2

Jal e elay din sl o8 ol 138 (103 . cp o el ol - 30
Do OS5l A 7 Hlag (el Jimo <2503 ale (85 ¢l
(oSl land O daall 2 all e il 8 361 pa a0 -3
2521 ple cila 4y sl 8 bl dal e

383 o= p - 32

Page | 55


http://www.ijaers.com/

Mustapha and Youness

O al () sradail" Ciaa Lal | jSiise agabala 3 (33U V) aal ld
v e WSS plasiul e pidae N5 celawd) (o sl )i
?34‘%._:‘):1\

Al e oy i el Jluay Jis Jle e gl Gabi e g alal
Slo Gl pasas S @ slae Y e b g gl pasalll b e ol
V) maen (b Al agilS Loga atalual (B3 agld o Aailadl)
BV Gany Bl g 55 N e Glai) IS s s iyl
el Glansal 3 ) (f dgle angd e plaaial) gl Aalaadl i jal Ll
Siyy agm gl fagllial & Gl ol 1gly dBpul) (e adld
Jshl Gob e adla) Jlue et ) haal 13 s gl 3Stailg
Oe otball a ety g el o gealll page Jadil Ladd 364dle
O V) gl gl Gamy ol e 50 Y A Gandl S LS cagl
@l 3Bl e il IS e ) e lia s ST e 4 oS
i JYIYI 5 Cinll (4o agaai CulS il B 511 A8 Sl o g udle 0 9
Gl BS" g Ol sh Se Gl sl Gl 8 Ay (e salll o
Span (o gy b Aga (eb (g (e el Jill Naap €39 all
o535 agde Lia 13 S ol 5 il | jilsa | sadd () ) a guaalll
Llaa lidens oo i sed s al dea G ol 5Lk pelel A L Jle
Gl gl y alull 355 e le )3 | flia Gl 5 adinall (o el
S8 (Jlal 5 lad ya e pgmny il DA (e el 38 (31 Ell e
0525 Y ) $ha sealll ik (e g labal Jasa 45511 asdlall el () oS5
520 G shasall 5 ) jall oS g8 o 81 51 (8 91 ) 5 el 2y 50 e
peiala s an

iannti Lo st Japesll Uy )5 8 il o3 guins Lyl iy Lany
ol 33 )l e (a galll (a a5 el 530 ¥ (e il (S
leale B ()5 s can s sl selie ol colusy jalall Cpgisn s pgdd sk
oS3 Lo Lgia s cold ¥ aal il (e allad o e (B Sl alll

cilied Jins OIS g m ol Gl el ga 5 2 guall) ity il ga g - 3
<ol Y1 5 il lSH e S5 8 602pke Cila e s 35St Jua 1
NS _NURT NS

waOpo-4

<M a5 28" 5 Mol iy Lag ol gall o gay agd g8 Liayl alia y - 35
T odall o) sl Jial ¢ bl deal o ) 2o g sl ¢ a3
LA ()55l AdSa) A all 5 ) 55 D) pdie (Ad) 8 (g dena o (2
373 o o3 L) el

Janlaall 5 "3 5 Jalad Jialeall gt selly e and i) 48] (ga - 36
iy ¢ Jadall g colaal) 5 J 3lall 43 A1 umitiall 3 shall 58 5 Jane pan ¢
(ol a0 A Y A JA SN leall sl ¢da Y1y el (alll 4
JUaY) 8 anmec JEGY) & 031 ,a0 08 alla o Gl gy asing s
3 YN cualill J1a G 310N de e Ay padll 5 A sl Sall
218.0a

oasb dils ;) Jeiue 8 OIS Ladie S5a50 JLE Alall o ady 37
Al Ll ) laald (il ) 0l shai e ladl ol i s e jial)
il alal) allly jay A alall Baokall e b a5 ) )
G Ol 355 OsWES e 4 i) aal sall (ansy 5 el 5o (S
Ll )l o e J81 ) | a3 Y 5 G guallly A5 jae S " clgie JUB
SIS agi B sie G sisal G smalill S LS o € Bilialy V)
Gle 0oy Gl st Sy dy Mgy el e pgisd e
M5l se 4 ) 5853 o V) LD w3y 55l

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

B &S 1B i gl pa i ol aal gl e Gl 0] alia
@ yad il e elile Lag 3301 1518 o pall (o Anpas il 3) (s sl
SRR IFTS [P PRSI Ri - JUIF-TPRLA FEX P YV RN VA PR EEN
S e & el 5 puaild )y puall (b g 48 jad «ppeliill ¢ 58
(oo RiST ol el Lo rcalid ()5 puall @5 ¢ 550 Ol agia 2al
e ~Cimaa () Ayl sl eda A e el s A0l 55 e Y I U
Ao @l 8 Loy 445 AIS (e Ja 138 3y a8 e Gagalll a s
OP Y "B le ST VA (e pgled s agadIS 8 guaal 134 5 HLAIA)
Al y2d e Ja )l 108 juae Gale e a5 Ml e 2V 5 M B
gl s 13y 5o i dnld Lo Al e ja (20 IS ey LS
Al gy o 2l il b SN 5 agiallia o a gualll e alilas 3
ol Al e 2B Gaaladl e g all 138 Gy e s (gl 5 53
O eabian (A i) (e 3 pat g adal (e Jill Ganill QS 13¢] dga
b okl ol Jie g b &5 il sall 20 Jiad (el IS 5 A dga
b a5 Y Guala ags s 8 S e gae ulil) 5 G jilsall Lol f
sd sl amliny ¥ Al gyl any Aa il (e oAl Auala 5 (5 k)
Dol e 0 s5m Y Gl IS (Y aall 33 Sl il A

Ol 5 ddhaiall e claiall Cplaall Gy S Can (aaly a5
30 O LY Al e g Qlatll (sl Gaohll O sakady |58
Dl and ¢ a8 da" uae aaaal Of oaadll) S35 ) S
Al s (A (o galll any OIS LS A2l g agile (3 )kl ol
laziie e g 300a CilS 1) duald 5 (uaSlall 48yl J Ll ) ¢ sl
aab Jie () AL Bl O Haaall adi S Eun (Glmdl (50
Uan belug leaia 8 Ja )l QI8 431 5 48 pud Cayjll F ol

FOUCAULD, Vicomte Charles de, Reconnaissance au
Maroc,1883-1884, Challamel et C'®, Editeurs, Librairie
Coloniale, Paris, 1888, 2 vols, p. 41.

38
sl sas (I agd a5 e aal 585 <377 Lo e el 3l Ol -
) Aasi (IS e dal e DIAN Al 3aall e (o deal Gl
DB (B el ey ABley (835 2600 ple Haa G Alay il 3%

2o A LAl (g 2 il

wa e YL G Yy e e /N e AT B S I Gl
378

69 . s p €2 G el sad) Jlial ¢ a3l -39

(A e b (G LI A 335 Cpiaal) 28] (S Cp dll e ol - 40
(G ) 8 Ll bl 5l b Jl Al egall Ay ) dasa 625 2 7
malall Ll ool 1 Al o slal) s Qa1 4K ualal) dase aala
213 .= 21986

sdley LA Ll (edle a1 Ge pagalll g5 pe s A
o O bV o Cungy 8 )l L5 3 glad) 1 (S 13) 5 elgdlasi)
sl g agle JiE; OIS Glay) OY eIl Q) 3503 e Jamy 48 a5l
ol e e e

26 .02 (s p el - 42

S a5 A il Ja s il e pesall 4 eni e IS ar 50 -
Slaa il sl (el J s s oyl ALl 4 JEY1 8 A gl cll Y
ool (Oe)

Page | 56


http://www.ijaers.com/

Mustapha and Youness

Al Gl s 51858 O asbeas M) 5ol e Alall 4ty sl
e s Agkae o A HS Jantad ) Gl BV Gmns s Lpasdla (5 9 OS5
Con ginll aidali s ad) el 33 (e Al dihaie 5 Ll
o2 la ) o 52 cla lsaly (SI e sl (e gl o) aa i
Cuall € N85 ¢pa palll b Slo 2 aill e 81l Bl gl (IS dilaial)
g 3 alaal ol (o OIS Las dlgdas ) sa¥1sale Y oLV Jaxi e
Cany (G el il (el Ja e i Ay ae ilaaf oS5 1 Gl
O s sy gl Wiy oST a g AScle Y1 L) Aaala s ¢ labiall
o slls camall G sy il 3V Ol 03 se iy g s s b gl
WYl clelaall cosdy (Gl g by S Akl LS
lli Jie 8 8las dpa sealll Jlael of J 58l Linday La 138 5 (400 1 S
A gl ) S 5 il V) S (g s G ranath cle 535 LS il V)
Bale Y ) 5 un Sy I oy aglins Y 48 guaial) Jaxis S 4uss
Gl Y A el s IS 13 AT e laiall g lsad) o315
Ol Aalall (asi 8 Anglalall 5 (gaY) Conyy Casal el daly cases
B Gle il @l se b (g0 A sball aglanis (pali 4 s e 3Y)
¢ saall Syl sauall 138 3 Liagy 4316 il 5l (pad Uin il (S8 (a0 guall
dellanind (IS LS ol Y1 Cibagind A1 A8yl e YA (any e
ding Lo s 2y 2l (e gl 5 G saaalll 81y alal (alil Blilas (e i<l
canls Gl e el V-l Y1 A ma o jall S 1Y) dali dapiad g
okl el (B (8 Gullll i Ganaay o3
Do gl) G ieall 3By (ulall) daas gacal (1 painnal Blilaa -3
ol g alidl llee Gl Gilaal e jabeadll (e el Lalks
Gkl gl (o sealll 3 o aguldd e pa a3 S e Lesas
ahd Bl & Gl g sl Jdl Y ae S Lle sl
Oiosall S L dind Al s Allee as M485 kI
B paiall g Ala o die 555 G jlead (sl s cdlidly ca
G o8 s Gl jral) o Al ) die g A1) aa ya e ) 3alS
el cagidla 55t jliud (ali S 3 Adaaall el 5 lleall 5 a5l
Gl g 5 e Ossom () e salll pe g lad 88 4d il vie
s Y A Gl saall (e 5aa) oS 4550 (RIS &5 (e g wlliall Sl
Of WS ¢Aand Il e palll ally o3l Gliadl o585 L Wil 13gd
il e Ll g 55 Bl (8 il (S L el Al il US
e 4] ey Lag Al S mllal (5 b patall mllal gl (a saall
Sl iy all e adl) Se i Ley Apasalll lanily A5 ¢ s
8 palog Gl (el KU Gl g gd S5 il e il L)
o sl (8 Canyy (IS Lae S0y Glay) s s Led Aslall (ol e

149 <148 .= e p ool - 44

lagiie (3haliall (oamy A& sl Alisd) ol a5 A YW ey - 45
e 4333 )38 a2 e (pe (i e Al A G geall) TS 1l 58 3 sl
Gl A VA e cGabeaall |5 cpdl) Gl e ) Al Gl (Mal
361 ¢309 ¢103 .0 ¢ p ¢ B3 cagild Ga GSull G gualll oy 2y
.393 <383

125 pa e p e 5 Cmall ¢ Ghaii g - 46

126-125 0 -7

Lo a8 Gkl (el 3y phall adal g Lol 51 s caa) e ol - 48
165 .02 2009 ¢1 o ¢ paill Jangi jla ¢ lexial) J

e g ) 13 3 a geallls 48 puaial) Led il ) il siall 2 lad (g - 49
8 all Ansd (3385 £ e el (a5 CAM Ll el 3l gl Sy ectld 5l
103 0= cp ¢ ") adaid) Gal' 5 288 a cch sl ¢ jall aay

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

ol Gl e cila 31 QISE bl Gl paaa Y15 LY s Lo s
Alle g anii e ol Y Gl juar s (e Ji5) Ladie ald g ddla yall
LIV aaine 5o Uiy oo it Gl o Jiag didae s
s e oo paine ) (lall meal Jalall aay A clalall
SLal 5 ga¥ 5 dulalally GISH 4 Gy O ) alsal

0 sealll g L sae 0 jilisall 5 A )1 lanal sUlae e ABY (g s
Gla e Sl cagudle (e Llauall 2 ek () sediall 5kl i
Gaadl ) Gl il Whany Aila) 5 A (g Gl Canliay 38 Lo 5 agliniial
S Gkl sl e B0 A Al (b crdl (a sl atiae DA
ler Gl M Ol Ainas Al s opple Jondl G i Al
Lol cbia o o Al o I A 4] Layy 5 ¢Sl 2y Y g cclall
il gl el pgd Lsle JSiy ail a2 )5 ¢52"agi) 5 4y e aa )50 Ll
DI 138 (Blans (e (Ao ) LiiSay adl W) ¢ aaU) a1 138 ccadad
OaY) alanily Galdll Culall dali 5 clic s ga 2y Lo - Al ga oo
iy Log ¢ S S 408 Latlisa 55 paala CailS A gualll () el Y (52l
LS ¢ land) aaeiiy Jandl o3 e 30d Caga (e iaY1 DY) 138 e
Ll ) sad) 3l 63 sad) (s oke VI W yaay ¥ A saall wcal sall o3gd sl
O mlan pasal 0o Y4l ¥ Jlsdls el g cade
peiala 50 00 IS U5 s

ol (e Uill alas Ladie oz hall 138 Guladll o cpall lud ST 8
5" 10 Lgal s s AuliSa 3k G el Al eV s Gl s
@ Yasy lll Lealdivl 4y ) 51l (a8 (Ao shis e G jaa @l
AP

Ay Gl A 3 5m 5368 /A 190 e L A Ailisa
L sh e digall G gl /A Ay Y g sl Gl g (e

531y ) e g dglud) A //\| L gualia Lgly s Sl 138

A LUV (s Cadadl) ol el (S Al ) A e aadly

OIS Le sa 5 Py il 5 46y Hlall g o gLl i e il aanna ) a3
¢ gaaail) 5 ladl e & 535 3 3 e (e Alend Lo LalalY) el auady
O Aalall g ladl o3l 35l 5 JS Lele aal ) Jad) e A0S 8 W
Liled Ll (e 250l in p b dad el Jlenl 5 Al i paall (b
B le Al (s pai Lo G (S5 1 Gl cdaal siall £ sl e clals
om0 805y ally aa 85 Mol e " el Gl aaless (e
agiail SSicllall ez lad) o paial A el o
plels Jumdl sa o Ciasll 138 ) U 385 (3 k) gy (a guallly

(bl pall peme (B ¥ 5 ol ol ol (5o (i - 50
111 0= 61993 ¢1 da sy cardlall s ol 5¥) ectilyiadll ¢ aainal)
148 .o -t

Gt ol e W) Able (A ol jall Asalss (all Glad ccudadll ol - 52
L celapd) Slall g prall all l cgalidl s deal Gl
Aelhll ez Al o jaial ga i 5328 = 21985

328 .pa ¢ p Andi ccpladll oyl - 53

oY) b by L e ajad Gl GV g el - 5
teaball ¢ oandl) el QI leia s Conpal) sl aiis el jally
378 370 .ua i p ea gl 24 (a ¢ ey A

328 .0 e Aualiill ccdadl) (l - 55

Page | 57


http://www.ijaers.com/

Mustapha and Youness

s el Dl 558 A ol 3L Jlagy ccphaall G Axd L
IRQUVERY] JRCI I S NTRE, LE I DA I I RPN PR
Nl JCEN el jlad " gl A, et 2K Ja
A e g dgld) 5ild /N L8 gaia gy o sl 31

celall o Al of 3 60aS 5y oy cnadld) ol 31 1 o) ) sy Y 13
AuliSa b Cpinall Y 5¢d An) o 5 jiall Cia s 58 41S 13 (e Y1 (S
e 18 Cun 3k gl g La gaal agl 5K caguld (uldl) (e (e il
ol e gl ol ey b S [AulSa] Ll e o
Slo conall Uil aagly Jumel 0l e (s 5y (pasallly
S8 seadll 5 o ganll

g3 el dllaas o gaalll ge CliSa agl il Al Alls ) (pa g
¥ g gealll 2 e 4 G 3yl iy 3l ) 55l Gl i cagls
Ll e ) gl Ja adin o sl el ald G 4dla ) S8
Cand g aila el Alae ¢y siSH el 8 il Al I Y il G
Ol IS 3Ulae e ()35l Sy LeS (5830 5Ll pulla) (il yo b
G Ve 13 Gl plad b e aguld e Vsam OF 4 Y 0
) el e Gkl Aala s caila ) (8L e ll 5 A sl pal sl
Gaohll adad Cayial Gee Glelea 48 8 4 Gola Cua (5l
Ul e 53 sm s Tsm A il pgn e 13) (i el (8 () sy "
golaall" (& ppelally ol (e clelea e sty A8 SO
B0 aganl s @ s IS (523 [159S] ma s ) 33 (g Al 5
o Ol (asalll Glelea agle Culy 3 auis Sl s
B e Jaanal) Ll 5 Slsall zlaall 653 550" (3 (A8 0 6l aa
B e AR agiBla ) (& Golaaly Sl s zlaadl b s IS 1)
ey Wlae ¥ paall ) S Aadl g Cilaal 3kl gl e gaalll
Aalally Gl deals (o Ll gile 5 L8 e - 55 g Libas L
3 il ac) 35 ) Ledals (S Laa dhadialed) cilelaall s3a tic duala g cad)
Casa (50 o JiRall b Liallad (1 ¢ 5 pusall Ll sl e (10
Las cagile gu yiw i (8 agillaay cagaiase 5 aguld o 0 pildll
] (g o pad ey adla Ll Jo& IS S e Jglell ey
€0l 5 JaY) I anl ol 2 gmy o sl el s Sy S Ja

b aclie il Al el @y SN Load WS lli dles (ha
IS ey il (O amy g cdin g 55 allie LS U A8 e (8 a8 4y sl
O lslas 28 0aY sl din g O e o el sty AVl 48 (pgilal 5
2001 aaY LSt Jsiy @lld G osa g e By el ) Guld
e Gl ale aalill s copaiulh @allY (ES) e e i A8
Ledl 23 Y sl o Jiah (831 5 i g ol g 3 saln g e ) e ) 5 30
Ge pp sl oV sl (S YN (SI e Jlsal 508 il

Gl et e Gulall i ¢l dana G sl (il - 56
214..0= 21988 « 5w ¢ pilia ke Jlua) (756 7 bl
g b 53 (S0 GBI (al3 G ()l ypmmn Sy o) B o - 57
A e o5 guall sl Can (mal 1) GalbY1 Js (Bl
273 o el 7 oeos b Caas plall (e Uy 4l Ga o 53 s
74

74-73 sacl z o0l - %8

47 ol gz ap-°

65 .=l g aueglish -0

112 022z ao-5

et Jal e s by Gagymall (a1l e (3 (s o 5l 58 - 62
392 .= e p e 3 () ca604ple Dla L s A8,

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

el (e i je e a5 o (53005 dal) 138 | sy 0 a seall
O Lt Cnn )l Lgle a5l g1 (8 A i il (5 sms Jacdi pgd o
et s Al AVla Caag o) s A sl o LS e piladdl 5
e paill g A8 juall aguia y25 my Llauall oY 5a 8lilaa (e olill Lo (uSal g8
s draisle Bas Y g Gasdl a5 sie Le Gl o silu agil 5 Auals
5 Lo lgilen (8 (06 Of mies ¥y el Lo e a5 Gl 81 5 ¢ laiana
Jsb any alie 5 aia ) alel Jeday o 1 da il o lld clayl jlatiasn
S pasalll Vi ay o alla Qi Gl Fsedll jedae Cle
A Ay DY) ke

G5 3 Lt 15 0 pan Y 1S G pealll (05 ) ALY
Baale Glay sl S Y 5 Lad 5585 )55 50 ol agild ¢l 48 sy 5aY)
34 5 4 pam s cailal S (e S 85 ) gt il el
a3 AE) ol (e oy 40 Gaeay il a gaalll A i s
ssniih (Jlll D" iy (m gualll o)y Limd i) 134 sLuS (IS Gum
Gl die 43,0t | s0ei sl B J308 A58 50 Y G
($Da iy S o a2 (8ae L Ldal Lile o 3 130 1) 518 5 daaaal)
B e Ol cledle adde san Fud el 5 dabie S Sl
GE e (mgaalll ) el ol Ol daall 3gas el 4ilS
Al 3 sasll g il 3gd agia jUae SR e el ey daialy OIS aga s
o2 Jia Lzl (f  slaa s il 32Y e L OIS 5l s e je IS
Ol il g Aals 5 caga s 8 oo Hll g ) OIS ) Ll f 3 5LaY)
sl A (pa i Aal S V558 Vs el Jsn Y

i) 5 lnl Ll palibanad (am gealll 3 523 el 35 o 0 0 Lags
Oans dday T sl sl e Apin U0 badll 5l cua dllas Y
DS Ul Jae (ad el (g 53l 3 a3 5 5ala )5 ) GlasY)
GOUail e )y ) T el (Blams 6 uld o MRl LA
O 21216/ 2613 A cllig 67880 e o Ai¥) gl (pye S
Lslas alad ¢ uld Caalia aal p) ‘é_ﬂ ) 3oLy Ao gl dpalall e jel)
Oo Osall aadsn Ly gy Om Bl adaaaly (il (Aadl) )
Cuand (dladially g paall Sl 555 (0 pgle O sheadn ) 5 lal (agild
1ykai Baaleal) die S i il g Rdl &l (6Bila e di daull
Gaall jla Jiiallyy cdasells JA Jlaa (e Lagilla & 4idlent Ll
Caniea A Alaldl) Al S5y (ouili 3l v JiaYly Al G
Loy i) Cipans 3 cp Sgiall Ghandl i 55 (b Ly 5 a5 sal
i) Ay el 38 bl Y a

an 0 pageallly sl e agild o Gl 3 sat e o 52
Al e A aabliall (pa s (bS8 Jas sl yemal) 2ay il als
AV Vs (e 5 pealeal ia g LoDy Aiaall oboad) 4um e L

393 oacp -8

383 .= p 0 bl Ot caeuld (e (pliadll 4y pai - 64

309 -308 .= ¢p O cdian i il - 65

Gl _alaall (e Ly 309 oa cuaill Ayl 309 .pa a o -
Bl dga e gl Gl S e Jaill Qi o LAl clal S
A dea e p )l a5 g sealll

26 .0 c0s p sl 22V 2 - 67

O 2l il sl (g palill €266 .0m p B e o gl il - 88
(2 g i pal) sl (all) Crall dgo LAY Lafiul) s
cslaagdl Al iUl cspualll demay s ealll iea
227 .o=21997/21418

Page | 58


http://www.ijaers.com/

Mustapha and Youness

il G gaal e Jiall 09 5 oI ) due gl ia ya3 Jia cAgaliiiall
G sl a4 5¢7021553-1552/4960 A clld g 4ssDa g 35 22
@lla g a1 680/ 21091 v dgbac 3y e 486 5 o 71 uldl) Haldll 2 4
Dlaial o S5y JoUS g Gy 2008 (e A pe sad 2ay e
S A Gkl adad s dpa seall Grigiall Gl gl die salall o3 G i
e gease e S G lllg ((019) e anlil o8 e s )

Py ails ) A4

-

LIV, E

OIS LS JLall 48 s (g ey G geaalll 5 o jlaall Jad (S 1388
aed ) 515 pealSal (8 jiaall olgil vie Caje Lo aa Caiall g dana s de
Lallaa 5 cpgllial L ol sall QU LS 74n Ll 8 5oy 3" 5 cdpenill Gl gy
Al e 0 138 JS ae Ll QIS Al 5 (g 5l el B
(Aol Upae ) elld ety i) die lay i Y1 Jadll 138 5l
3 ke o) dal die 5 AV 5 Ll G a8yl Juadl S e
Ge AUS ¢pagealll Mo hadS 5l g0t (M6 o ta lall agixly A glvia
Gl e 5l e @l g calla g alle caloalivd gl g 48 s Tolaal duia yas
e a Slaa A L) GSl  Jadll 138 i Gle Jay e (JSI e
Ot g el Llasall oy jay Wl (3 0all adad g 48 jud) dplee ) y8Y &3
Ble Cmaal s agild (e

On ol casll dpapaal o AHAS Y Gaa) Apea gl o S5 Laa
o Tanatll g okl BT ol 6 alall Lalilas o dasadl Lelal e Gua
Lok b ol o) slal) il ) Aalall ol caainally 2l
2 Y Lgld caga g ele aainall Ladat g agiial S Gulill (el Al de g )
Ay ) g Ui (e IS il e de 5 il g o) (3 ke Jland
GliSse e paly cosan Jlaiinhy 5 elall aa 8 Ay Sl
LY shal) gha )G Lo e sl o (5 (ISl a3l 3 48 50
Oplagally el 8l G V) Gl Y aadaall daglehy Aadlus Gals
Giaall Jas 5858 e Giall g g 58l agaa Lo b adl 535 pennall
& okl elaay) @il jalas e bl g oy S

L e sl
J.\LAA.AS‘

G Omlnal 3L A 53 3 gLaSAN dana ¢ Sue () calan i lail - 09
Cmall a2 b oan dana o el G 8l Aildia (e el S
A11-110 0= 21977 eJabil ¢ paall g dan il 5 callall

Ot GsbSY) Bilae 5 Y15 sl ¢ im0 dena il e i (SN - 70
«L;]L'\SS\ L;s: (R Ben dana (i 2 (ol dna elaliall g clalal) (0 ).\5\
02 e 06 Sue i 327 . 22004 cslanll lall HEEN o] L
<111-110

310 0= ] 7 tp 0 (AU vie aan i il T

R eu-?

a2l Cilaal 5 G silall 3 et e S5 JLE Gaaaty - T3
oy Ol sk (e G okl (& prall dlad Gl Al (a5 s
4 FOUCAULD, op.cit, p 1

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

& oAl (s bl Q) il g 5 A o -
seaia O o il de daa) je (il Apde g jlis copall Asle LA
21999 /= 1420 2 1o cJaly L KL dayladll

=l el e il Lpubadl (ol B Lpes () -
1969 ¢ all CESI 1 e 5

e b Bl Aa 35 cpised) M) ol de sl e -
(8 Ll sl Hal sl Jtd Al «pall Ayl ) 2 ¢z 62 7 sy
Ll ooyl Al o glall 5 QoY) IS i) dase drala eyl
61986 ‘%M\e-“

cuall bl 2 ualls Taiaall o sy el QUS (sala il -
S ls 66 p ¢ SY) bl (553 (a pd pale (ag e nlls aaalls
#1983 (il gy A aall A ¢ Ll

(Y A b Gl Al ol Glad bl o ;
A colimadl I s nddl 0113 galuall e dea 3ilet s ias
~1985

) casl ¢l g (s iy sl el -
L celiandl 1l sl Ll Aasdaa ¢35l daal 23 ¢ guall Jla
~1997 <2

b AlSall 3 ead caal ) el sl Cpall Gl cosa 8 Ol -
iy ade Gley sl z A 2 g QS galies i) Jseal
1 obocdsn dpadadl sl e s gl il a

21995/»1416
(5 dilally Jpaapall ST AL QA1 celld) ae () -

568 . 1984 iy yiall ASlaall e alST Cile gihaa Al i G desa
O e sl ALN Aa ga ¢ A LGN dasa ¢ jSue ol -
1977 claball ¢ dill 5 dea il 5 il

oda¥l Ll 8 Corall gl Sl gl () -
Qena -y gli o dana s  SUSH A ) dena e cpaa gall and e jaall
1Lk ol «Qigyn cw).m}” L-I)aj‘ BN c:tALeJ JJ&\ e oy )
21985 /21406

‘C‘-’L“J\ Alaall ¢ el Glad (cpall Jlaa Jizadll u_:\ )}Lﬁm o) -
DA ‘JJLAJ‘J

b bl g il cay il aalall (Eall de ol -
byl ALl dandadl) ct._ﬂ)s:i daal Qrs ol ccayyll elaliay Cay yaill
1982

Wy eciall Csiade jodilaie (B D ol ALl (e dhaa (s SlIXS
Al 5 ) o e Al B Lgagd 5 8, J8) 8l Alea G 7 ) Lealii (IS
gL ag S e ALl o luji S S W Caag
a2 L) N gl AL 4l (il anaal (ol 136 (unndl
5 <ot G pg 32335 s Sl ¢ by gl e 03] i clgindlal
Oa b dase Wl Wasall oV 58 5% o a5 sl e pgal e sl
Ly A 8 Al e ol dlld (e 1S 1Y Ll Al 3umy (3l
Y S Gl caray yad e 5 llae (sl ) 5lSE clelad 3 ) 5 Lealil iy
ol iy g Al iy

FOUCAULD, Ibid, pp. 154-157.
231 .= 2z o pcpdsall JEal ¢ s 30 74

Page | 59


http://www.ijaers.com/

Mustapha and Youness

¢ JEY) 8 21 Al Xl 8 alla (G gy sy sl (g 5A) -
Ol cCmn G, ae S g el g Ay il oSall s JUeY) 3 s
3 Y ailal)

paall QI AL a3l 00 s dl) e sl ¢ add) -
Ll

1996 ¢l dnaall Cojlaall dankaa ‘Lﬁjlé.“ L;‘;

ﬁJIAA_s u.ut\.:‘}” 'E_,LA c‘)smu.\.lm«lﬂ.\r_).\\ “_,’J:\S.“ -
3 yea dasa ‘C:‘ 62C coald A elaliall g clalall (ge )ﬁi Y u»\:isi}“
(‘2004 CGL'A:\,\M ‘)\JS\ ¢aaldil) Dlaed L 6@\:\53‘ L.;‘; R

LY AL ASaY) cdane (g Gl sl g3 skl ]
1978 cdsalall K1) Dl gy Al

21988 s s ¢ laa s ¢l Casal 546 & el

053l QISR A 5l 5 ) 5 5l ) suibe Ay 5 (3 dana ¢z 62 7 eudasY)
o lal) alaill 5 AAE

Jso LAY Lafu¥) alla gy daal Gubad) sl (g pualdl) -
dasag LE‘)“’LJ\ )m ‘C:' 2 z A:\l\:\‘).d\ 2\1_5_\3\ ‘G‘AES“ L._!‘)LAM
a.a\;)ﬁ‘lsc&\:\sg)ﬂ\umj&wm\dmu;wnﬂsu\))n -
Q2 Lol g s‘é_.c\)u}l\ g._\‘):'d\ BN “)Abi‘\ﬂ ey (A dea
21983

@M‘@M\JQM‘JM“@%&Mi‘wﬁ}‘ -
Amu\).&\cll Q8 &6csu‘)’.ﬁd\‘5uﬂu‘y|}%\£ﬁ! slale S5\ e
(:1981 ¢1 L Qg ym GL_;AL\‘}” uJ’J\ J\J (=

)l

o) 55 Juil A g (o p s rall Adle o5 ganall 2aal -
?)H‘J Gl QS ¢ Jie L) LéY)A dxala “;AL\‘}I\ @)Lﬂ\ ‘55 AP\
#2000 - 1999 cimalall &l iSa Ly

A gy 5 e ) 3 ) sihagall 3 pane e L :
2004 i o) ASLaall itk ) A5l 50

& Gkl Gl k) ki Bl s caal) ae i) -
22009 1 b« il Jlan 6 Hla ¢ laaia¥l Jibd be @ jrae

pac 4o odalVls ol el ool g -
21993 <1 L (g pm ddaplhall jla s;\:\b‘ﬁ” ccalaiall gcd;.d\ ¢l )
O gl el peae JMA Gail s Coorall 8 delainY) slall
GJL’J\ g;:\l}ﬂ\ ol y¢iSa dgﬂa;}).b\ 21998 «1 L gm dathll
(oS dplaay) ?J’l’d‘) Gl S (e lan) 45‘}[}4 YEPAPN cL;AL}_”
21991 - 1990 cimalall 23

1990 ‘um ‘:‘%‘J’J\ A_ug\ J\A 1kl d “;Av\.m}“_j

mally Sl ey g pdiall 8 e il sa cJalis Slaias -
?2006 ‘L)AJM AL\\J}&.M G;L-.A;L}“ J\A&\ ‘EJ:m.;.“ C\A.ﬂ\ a.uk.n da.\.m}“

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

Gl g el aainall 5 Aggill 3153 ¢ dana An -
bl saaadl Cojlaall dandae ¢215-12 /2 9 (M 6 Gl (e (DY)
S ¢ A ) Amala eyl 3 A all o) 5 5385 il a5kl 21999
21995 malall Ll ¢ 3 Cpe Agluaay) o glall 5 12V

B &lccwv\.u\‘ﬂ ol @)U@)mﬁusgsj\)c daa) -
22012 /21433 3 bl

Aipal) A8 A0S o yiall G pal) x3 (uige (s -

- FOUCAULD, Vicomte Charles de,

Reconnaissance au Maroc,1883-1884, Challamel et C'E,
Editeurs, Librairie Coloniale, Paris, 1888, 2 vols

- F. BRAUDEL, La méditerranée et le monde
méditerranéen a 1’époque de Philipe 2, 2t, Armand
Coline, Paris, 1970

- Tahir as Sadafi, As sirr al Masun Fi Ma Ukrima
Bihi al-Muhlisun, Edition critique et analyse, Halima
Ferhat, DAR AL-GHARB AL-ISLAMI, Beyrouth, 1998.

Page | 60


http://www.ijaers.com/

International Journal of Advanced
Engineering Research and Science

International Journal of Advanced Engineering Research and
Science (IJAERS)

Peer-Reviewed Journal

ISSN: 2349-6495(P) | 2456-1908(0)

Vol-10, Issue-10; Oct, 2023

Journal Home Page Available: https://ijaers.com/
Article DOI:https://dx.doi.org/10.22161/ijaers.1010.6

B gl jemall A o el Dy il jall il
Poverty and banditry in the Maghreb during the Middle

Ages

) anadiol 5 583 ¢ Lalil 5 5l aletd) il YOUNESS CHIGUER S (i 53 11l
e laia¥) 5 Al o slall 408 cdass giall Gan¥) jaall o gl G sall 6 aaiaall g o )l yoide Jagu 1)
Chiguer.youness78@agmail.com 0668993920 «_xall ¢3_jayiall _ Juska 1yl dzala

L8 s Jaadisl )5S0 ¢ Lalill 5508 3 (MUSTAPHA CHIGUER _Sué ilaias 2 éaalyl
(e () ks e Laia ¥ g Ailual) a sball 28 e jall A 5l 5 Jlaall alae) iida calac Y15 il )Y
chiguermustapha74@gmail.com <0675353221 . _all ¢ kvl

Received: 10 Aug 2023,

Receive in revised form: 15 Sep 2023,
Accepted: 28 Sep 2023,

Available online: 08 Oct 2023

©2023 The Author(s). Published by Al
Publication. This is an open access article
under the CC BY license
(https://creativecommons.org/licenses/by/4.0/).

Keywords— thieves - bandits - poverty - the

Islamic Maghreb - the Middle Ages -

community.

o piall - il — 5kl g L — o pealll pesilial] CulalS)]
awine — L of] puael/ — O]

Abstract—  The subject of this research focuses on studying one of the
social phenomena that disturbed society and authority alike in the
Maghreb countries during the Middle Ages, and it is related to the
phenomenon of banditry and banditry and its relationship to poverty, and
then searching for the role of poverty and fragility in exacerbating the
processes of theft, robbery and looting, and thus the extent to which it
contributes Poor social and natural environments create aggressive
behavior such as eavesdropping, banditry, and disruption of security in
general, and road security in particular, in addition to other factors in
which the natural and the human intersect. Conversely, how banditry was
considered a minus of a danger that was knocking in the face of society,
alerting to the great defect that it knew. The economic and social
structure in the countries of the Islamic Maghreb in the Middle Ages, and
how warfare also constituted an aspect of opposition to those regimes
responsible for that imbalance.
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Abstract — With the process of urbanization, the frequency of fires is
gradually increasing, and fire emergency work has become particularly
important. This paper takes Huizhou City as an example and conducts a
fire risk assessment based on the various conditions of the city using the
Gaode big data platform. The analysis shows that the low-risk area
within the Fourth Ring Road in Huicheng District is about 91.8%, the
medium-risk area is about 6.72%, the secondary high-risk area is about
1.16%, and the high-risk area is about 0.31%. Meanwhile, we use
Python code to calculate the decision analysis plan for fire emergency
route selection. By collecting data on fire site locations, fire stations,
and hospitals, combined with dynamic information such as road
conditions and traffic flow, and utilizing the functions of the Gaode big
data platform, route calculation and optimal path selection are carried
out. This method will improve the efficiency of fire emergency response,
reduce rescue time, and provide better assistance to the affected

population.

L. INTRODUCTION
Fire is a common natural disaster that poses a huge

threat to the safety of people's lives and property. With the

www.ijaers.com

process of urbanization, the large gathering of population
and buildings, and the increasing complexity of various

conditions, the risk rate of urban fires is also gradually
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increasing. At the same time, it also increases the number
of fire risk factors and the difficulty of fire prevention and
control (Hao et al., 2023). For example, in 2021, China
reported approximately 7,480,000 fires, with 1987 deaths
and 2225 injuries, resulting in direct property damage
exceeding 6.75 billion yuan (NFRA online, 2022). This
threat is very serious in densely populated areas such as
commercial and residential communities, so it is necessary
to assess and control fire risks and improve urban fire
safety. In order to maintain the fire safety of the city and
reduce the harm of fire hazards, it is necessary to have an
urban fire risk assessment and emergency strategy
preparation. The former belongs to pre-assessment and
preparation, and early understanding of the areas where
risks may occur is necessary to plan and construct various
basic disaster prevention facilities in order to understand
where risks exist, what kind of risks, how to respond, and
how to improve early management thinking. The latter
considers how to deal with, evaluate, and prepare
emergency measures in the event of a fire. Both thinking
styles are indispensable and crucial for the
decision-making and analysis of fire emergency measures.
Firstly, fire risk assessment is a fundamental means of
identifying, analyzing, and evaluating the magnitude of
fire risks through scientific methods to reduce and control
fire consequences. It is an important component of fire
science research (Fu, 2021) and a fundamental
decision-making tool in the field of risk control and safety
management. It provides potential risk information before
a fire event occurs (Gao et al., 2023). Urban fire risk
assessment is an important research topic that supports the
scientific formulation of urban fire safety special planning
and the refined management of fire safety. Urban fire risk
assessment is an evolution of fire risk assessment in the
fire protection profession, officially proposed by the
national standard "Urban Fire Planning Specification" and
identified as an important component of urban fire

planning. The evaluation methods can generally be divided
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into three categories: qualitative, semi-quantitative, and
quantitative (Zhang et al., 2006; Wei, 2019). At present,
most cities in China use the qualitative evaluation method
of "urban land classification and fire risk zoning" for fire
risk assessment (Zhang, 2020), and some cities use the
indicators selected by the evaluation index system research
institute. Its purpose is to determine the relative fire risk in
a city or a certain area of the city, establish the distribution
of fires in the city area, and assist the government and fire
departments in analyzing the current situation of fires.
Meanwhile, it is to determine fire risks and acceptable
levels, allocate fire rescue forces reasonably based on fire
safety concerns and cost-benefit analysis, and guide urban
fire system transformation and urban fire planning,
ultimately reducing the level of fire risk in urban areas
(Zhang et al., 2006). The technology of fire risk
assessment in urban areas will promote more scientific and
reasonable fire decision-making.

The traditional fire risk assessment mainly includes
establishing an evaluation index system, determining
indicator weights, and determining the fire risk level (Fu,
2021). Nevertheless, it involves many factors, and the
sources of acquisition are complex, making it very difficult
to accurately present its specific benefits. It is also often
influenced by subjective and objective factors (Ketsakorn
and Phangchandha, 2023). Currently, research on urban
fire risk assessment often focuses on identifying key
factors and evaluating models. The shortcomings of
existing research are mainly reflected in data collection,
indicator selection, and model selection (Hao et al., 2023).
With the development of big data platforms and Al cloud
computing, timely and dynamic evaluation methodologies
are bound to usher in more cost-effective development
prospects. This article attempts to collect Point of Interest
(POI) data on fire risk sources, urban characteristics, and
social prevention and control through Python, based on the
background of Gaode big data. And combine the weight

attribute value grading of YAHHP software to establish a
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risk assessment that is different from traditional methods.
At the same time, use GIS visualization tools to present the
level assessment classification and distribution of urban
fire risk.

Secondly, in the management of urban fires, another
important issue is how to quickly and accurately choose
the best emergency path after a fire occurs, effectively and
quickly eliminate the fire, and carry out personnel rescue,
which is an important link to ensuring the safety of
people's lives and property. With the rapid development of
big data technology, the decision analysis of fire
emergency route selection has gradually attracted the
attention of academia and engineering practice.

In previous studies, the selection of fire emergency
routes mainly relied on experience and manual judgment,
which have certain limitations. With the rapid development
of big data technology, the rich data resources provided by
the Gaode big data platform can be utilized, combined
with decision analysis methods, to solve the problems
encountered in fire emergency route selection. It is an
innovative combination of technology and thinking. The
Gaode big data platform has timely and dynamic data on
road information, traffic flow, pedestrian flow, and other
information across the country. The analysis and mining of
these data will provide more accurate and realistic decision
support.

Based on the above perspectives, the main purpose of
this study is to explore how to utilize the diverse, timely,
dynamic, and abundant data sources provided by big data
platforms. Through Python programming tools, the
decision analysis method for fire emergency route
selection, the establishment of fire risk assessment, and the
level distribution range were explored. Taking Huicheng
District in Huizhou as an example, it is hoped that through
the application of this method, accurate risk management
mechanisms can be established in daily life. When
disasters occur, it can effectively improve the efficiency of

fire emergency rescue and reduce rescue time, providing
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timely and effective assistance to the affected population.

1. STUDY AREA AND DATA SOURCES
2.1 Study Area

Huicheng District, under the jurisdiction of Huizhou
City, Guangdong Province, is located in the middle and
lower reaches of the Dongjiang River and the eastern part
of the Pearl River Delta, with a total area of 1170.6 square
kilometers. The development intensity is low, especially in
the northern mountainous areas, which are basically
undeveloped. It is jurisdiction over 10 streets, 8 towns, and
3 township-level units. As of November 2020, the
permanent population of Huicheng District was 1.559
million. The population density in 2021 is 1347
people/square kilometer, ranking at the middle level of the
Greater Bay Area (26th). Generally speaking, the
population density of livable cities is generally 1000 to
3000 people per square kilometer, with over 4000 people
belonging to high-density cities. It can be seen that
Huicheng District is a livable city with an average annual
temperature of 22.5 °C, which is consistent with the same
period of the year (1991-2020). The annual extreme
minimum temperature of 4.5 °C occurred on February 21st.
The annual extreme maximum temperature is 38.7 °C.

Huicheng District has a good transportation location
advantage. To the north is Heyuan City, and to the
southwest are Dongguan and Shenzhen City. It is the hub
gateway of the Greater Bay Area, connecting eastern
Guangdong, northern Guangdong, and the Fujian Jiangxi
region. Within the jurisdiction, there are 6 expressways, 2
high-speed railways, 2 urban rails, and the Beijing
Kowloon Railway passing through the area. Pingtan
Airport and Huizhou Port are within easy reach, and the
three-dimensional transportation network of sea, land, and
air is accessible in all directions. It takes 30 minutes to
directly reach Guangzhou and Shenzhen, fully integrating
into the one-hour living circle of the Greater Bay Area.

Compared with other counties and districts in the Greater
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Bay Area, it has the position and advantages of an
important transportation hub in the eastern part of the
Greater Bay Area.

The tertiary industrial structure of Huicheng District
is 3.4: 29.4: 67.1. In recent years, it has continuously
promoted industrial development and continuously
optimized the industrial structure, and the commercial and
trade industries are large but not strong. The proportion of
modern service industries is not high, and traditional
service industries such as wholesale and retail are still the
main ones. The level of public service facility investment

and construction is constantly improving. The proportion
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of infrastructure investment in fixed asset investments will
rise from 24.83% to 28.13% in 2022. The city's energy
level is constantly rising. It is high time to give full play to
the advantages of the central city, gather talents from all
sides, and build a regional consumption center.

The analysis scope of this study is within the Fourth
Ring Road area of Huicheng District, Huizhou City
(enclosed by the Guanglong Expressway, Jiguang
Expressway, and Changsheng Expressway) (Figure 1),
which is an important dense area and main activity area of
the city. It also shows that its potential risks are significant

and worthy of attention.
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Fig.1 Study Area Scope Map of Huicheng District, Huizhou

. MATERIALS AND METHODS

3.1 Data Acquisition

This study called the request module through Python
3.8 to collect POI information data from the Gaode big
data platform. Based on the research purpose, obtain POI
data from three major categories: fire risk sources, urban
characteristics, and social prevention and control. Among
them are: fire risk sources encompassing large gas

facilities, gas stations, and flammability; urban

www.ijaers.com

characteristics encompassing population density and fire
rescue efficiency; and social prevention and control
encompassing medical institutions..
3.2 Methods

The concept of this study is mainly based on the
application of the Gaode big data platform. Firstly, the
AHP method is used to construct a hierarchical structure
and assign weights using Yaahp software in order to obtain

the fire risk level distribution map of Huizhou Huicheng
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District and establish a decision-making and control
knowledge map for urban fire management. Secondly, the
decision support route selection scheme for emergency
rescue resources and handling in case of fire is carried out
through Python algorithms. By coupling the two, a
decision-making framework for the urban fire emergency

decision-making system can be established (Figure 2).

AHP Method
(Yaahp)

~ Decision Support
Plan and Systems.

Fig.2 The Decision-making Framework of This Study

3.2.1. Analytic Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) refers to a
decision-making method that decomposes elements that
are always related to decision-making into levels such as
goals, criteria, and solutions and conducts qualitative and
quantitative analysis on this basis. This method is a
hierarchical weight decision analysis method proposed by
American operations researcher Professor Saaty from the
University of Pittsburgh in the early 1970s, applying
network system theory and multi-objective comprehensive
evaluation methods to the study of "power distribution
based on the contribution of various industrial sectors to
national welfare" for the US Department of Defense

(Alrawad et al., 2023).
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The AHP decomposes decision-making problems into
different hierarchical structures in the order of overall
objectives, sub-objectives at each level, evaluation criteria,
and specific alternative investment plans. Then, by solving
the eigenvectors of the judgment matrix, the priority
weights of each element at each level to a certain element
at the previous level are obtained. Finally, the weighted
sum method is used to gradually merge the final weights
of each alternative plan into the overall objective. The one
with the highest final weight is the optimal solution
(Figure 3).

This study uses Yaahp (Yet Another AHP) software
for the processing and construction of the analytical
hierarchy process. It is AHP software designed by Beijing
Xinshengyun Software Technology Co., Ltd. This software
provides convenient functions such as hierarchical model
construction, judgment matrix data input, sorting weight
calculation, and calculation data export. The design goal is
that users only need to have preliminary knowledge of the
AHP and do not need to understand various details of AHP
calculations in order to make decisions using the AHP.
Using Yaahp to assist decision-making, users only need to
pay attention to the decision-making problem itself. With
the model construction function provided by the software,
they can organize their ideas and complete a hierarchical
model of the decision-making problem. Then, Yaahp is
used to fill in the pairwise comparison data in the
judgment matrix. The software automatically calculates
the ranking weights of various decision-making schemes
based on the hierarchical model and judgment matrix.
3.2.2 Python

Python was designed in the early 1990s by Gido van
Rossum of the National Center for Mathematics and
Computer Science in the Netherlands as an alternative to
the language ABC. Python provides efficient, advanced
data structures as well as simple and effective
object-oriented programming. Python syntax and dynamic

typing, as well as the nature of interpretive languages,
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make it the programming language for writing scripts and

rapidly developing applications on most platforms.

I Buildi'i-gg: a
| judgment matrix

| Calculate weight |

vector

‘_ yes
Total hierarchical’
sorting
yes

. 4

Analysis results

no A_djus'ti'ﬁgf the
" judgment matrij

no

Fig.3 Process Flow of Processing Program Judgment by

AHP

What can Python do? With the advent of the Al era,

the Python language can provide diverse applications such

Big data platform .
data collection

3.2.3 Algorithms Construction

as web development, web crawlers, data science,

automated operations and maintenance, database
programming, network programming, graphic processing,
mathematical processing, text processing, multimedia
applications, artificial intelligence, and automated testing.
Among them are the Internet of Things and robot control.
Web development can be combined with Python, HTML,
CSS, JavaScript, databases, and other applications to
develop a website. In addition, data science includes
machine learning, data analysis, and data visualization. In
addition, Python can be used for machine learning, which
can research artificial intelligence (AI), robotics, language
recognition, 1image recognition, natural language
processing, expert systems (ES), as well as data analysis
and visualization.

This study is based on the data source of the big data
platform, using Python as a tool to form a decision support
rule program, combined with dynamic and timely data, to
form a judgment decision plan, and using GIS as a visual
display tool to generate emergency decision-making (Li

and Wang, 2023) (Figure 4).

Access to the Gaode
API open platform url P Y

Call the request
module

Cycling path
Request travel time planning
data

Python3.8

Driving route
planning

Call the for loop 1237 path planning for
statement automatic circular requests

Record the data from the

-<Call the Json module

circular request into a JSON

file

Important station POI>

(G!S Base Data

Amap Vector map

Urban boundary shp >

Fig.4 Python and GIS base processing

This study uses the Python language as a tool, based

www.ijaers.com

on the decision support concept of event occurrence, to

simulate and think about the handling methods when a fire
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occurs. Firstly, based on the data content of big data,
search for nearby fire stations and calculate the distance,
time, road conditions, traffic flow, traffic lights, and other
related conditions between the stations and the event
location to find the optimal fire station and time path.

Provide a fire brigade to arrive at the scene as soon as

International Journal of Advanced Engineering Research and Science, 10(10)-2023

possible for rescue. If a wounded person needs to be
rescued, the search and condition calculation of the
hospital site must also consider various dynamic
conditions of path selection to improve the efficiency of

rescue (Figure 5).

Fire incident

occurs

Search for emergency resources for

disaster relief

Optimal
hospital

Dynamic big data

information judgment
and decision

Arrival and Handling

Complete
event

Fig.5 Thinking Process for Emergency Decision-making

V. ANALYSIS AND RESULTS
4.1 Fire Risk Level Assessment
4.1.1 AHP Analysis
This study use Yaahp software to evaluate and grade
the POI data of three major categories, including fire risk
sources, urban characteristics, and social prevention and
control, as well as six subcategory indicators (such as large

gas facilities, gas stations, flammability, population density,

www.ijaers.com

fire rescue efficiency, and medical institutions) (Figure 6),
and establish weight values (Figure 7), which are 0.178,
0.022, 0.052, 0.106, 0.2, and 0.041, respectively. And
using GIS buffer analysis, point density analysis, and
grading based on element weight attribute values, the
impact of each element on fire risk assessment can be
visually displayed in the grid through color separation
(Figure 8).
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Primary Indicators

Secondary Indicators

Third Level Indicators
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Fig.6 Index Evaluations for AHP Analysis

Medical
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Flre Rescue
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Fig.7 Indicator Weight Table by Yaahp
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F-1-Large gas facilities

U1-Fire rescue efficiency

U2-Population density

International Journal of Advanced Engineering Research and Science, 10(10)-2023

S-1-Medical institution

Fig.8: Evaluation and Grading Status of Six Subclass Indicators

Note: F-2, F-2, F3 are Fire Risk Sources; U-1, U2 are
Urban Characteristics; S-1 is Social Prevention and
Control

4.1.2 Risk Level Classification and Visualization

After overlaying the above three-level indicator data,
ArcGIS software is used to classify the evaluation results
into four levels: low-risk, medium-risk, secondary
high-risk, and high-risk. The evaluation results are
combined with GIS for visual display. Finally, based on
the comprehensive calculation results of fire risks in each

sub-region, the fire risks of each evaluation grid unit in
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Huicheng District are divided into four levels to
demonstrate their spatial distribution patterns (Figure 9).
According to statistics, about 91.8% of the low-risk
area, 6.72% of the medium-risk area, 1.16% of the
secondary high-risk area, and 0.31% of the high-risk area
are within the Fourth Ring Road in Huicheng District.
Based on the visualized spatial distribution pattern, the
secondary high-risk areas and high-risk areas are mainly
concentrated in Henan-An Street, and there are also some
secondary high-risk areas in Jiangbei Street and Shuikou

Street.
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Fig.9 Distributions of Fire Risk Levels in Huicheng District

4.2 Emergency Decision Analysis of Events

In this case, assuming a fire occurs in a high-risk area
of Henan-An Street, based on the calculation rule of
decision support, the neighboring fire stations are
determined (Figure 10). The figure shows four nearby fire
stations. Through dynamic and timely data from the big
data platform, the distance, time, road conditions, traffic
flow, traffic lights, and other related conditions between
the locations are calculated. The time is determined by
“distance * speed” and traffic lights are comprehensively
considered. The results obtained from timely data
calculations, such as traffic factors, the calculation in this
case shows that the nearest point is the fire brigade on the
south bank of the river. It can quickly reach the fire site for

rescue in about 5 minutes through Yanda Avenue and be
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sent to the nearest Xiapu People's Hospital in Huizhou
City.

Based on the above, the area is located in a high-risk
area, and the required rescue time during normal and peak
hours is also different. During peak hours, the traffic flow
will be relatively high, and fire trucks will run slowly. This
is a dynamic difference in the spatio-temporal accessibility
of transportation, not a fixed value. Through dynamic big
data calculations, the timeliness and accuracy obtained will
be more accurate than traditional decision-making based
solely on road length. So, although it appears that the
support fire station for rescue is far from the fire scene in
this example, after comprehensive calculation of various
data conditions, it shows that its rescue service time is the

shortest.
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The optifnél route for sending
the fire point to the hospital

o,

The optimal path
for fire rescue

®

lire station

Fig.10: Case study of optimal path selection for fire emergency rescue

V. CONCLUSIONS

This study mainly focuses on the analysis of urban
fire risk and emergency decision-making management.
Based on the dynamic data of big data platforms, AHP
evaluation is used to establish the level of urban fire risk,
which serves as the basis for decision-making conditions
for fire backup management in daily life. And use the
Python language for data integration, calculation, and
dynamic analysis. Firstly, search for nearby fire stations
and hospitals based on the location of the fire and calculate
the optimal route to improve the efficiency of fire
emergency response. Secondly, considering the road
conditions, traffic flow, and other information in real
situations, utilizing the functions of the Gaode big data
platform for route calculation and selection ensures that
rescue operations can quickly reach the fire scene and
escort the injured to the hospital.

In the era of big data and Al, all decision analysis and

calculations should rely more on timely and dynamic big

www.ijaers.com

data sources to form more effective decision plans through
the true form of data in order to approach the actual
situation more closely and achieve the timeliness and
effectiveness of decision-making. Through the analysis
framework proposed by this study, the concept and
analytical benefits of emergency decision support are
demonstrated, which can enhance the actual effectiveness
of fire prevention and provide reference for future relevant
to establish relevant

departments decision-making

systems.
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Abstract — In the research of control theory, the open-loop unstable Ball &
Beam system is one of the typical research objects. This article studies the
PID (Proportion Integration Differentiation ) controller design method and
fuzzy PID controller design method based on the Ball & Beam system,
aiming to achieve effective control of system stability and performance.
Firstly, a force analysis was conducted on the Ball & Beam system, and a
mathematical model was established based on the Lagrangian equation,
providing a foundation for the subsequent design of control strategies. Next,
we conducted an analysis of stability and performance indicators, including
overshoot, adjustment time, etc., to evaluate the performance of the two PID
controllers. Finally, the optimal PID controller is determined by adjusting
their respective control parameters, and the accuracy, speed, and stability of
the proposed algorithm and model are verified through their corresponding
response curves. The simulation and experimental results show that the
fuzzy PID controller can quickly stabilize the ball at the target position
compared to the conventional PID controller and has good practicality,

stability, rapidity, and accuracy.

I.  INTRODUCTION

The Ball & Beam system is

experimental equipment designed for basic control courses

in automation, mechanical electronics,

engineering, and other majors. The system covers many

classic and modern design methods [1-4]. This system has

www.ijaers.com

teaching and

a very important property, which is that it is open-loop
unstable. Specifically, in the absence of feedback control,
when the system is slightly disturbed, the system will
electrical diverge, meaning that the crossbar will rotate in one
direction, leave the equilibrium position, and cannot return

to the equilibrium position. Under the action of gravity, the
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ball will accelerate and roll along the crossbar to the end,
or even leave the crosshar. Due to the instability of the
open loop, it is necessary to design a controller to achieve
the goal of controlling the ball.

The control problem of unstable systems is a
challenge that most control systems need to overcome, and
it is necessary to study it. The Ball & Beam system is the
best experimental tool used to solve this contradiction due

to its simple structure, intuitive and clear understanding,

International Journal of Advanced Engineering Research and Science, 10(10)-2023

safety, and the important dynamic characteristics of an
unstable system. Which can meet the experimental
requirements of courses such as automatic control
principles and modern control engineering [5, 6]. The Ball
& Beam system consists of a control computer, servo
driver, photoelectric encoder, linear displacement sensor,
servo motor, and ball and rod device, forming a

closed-loop system (Figure 1).

Computer C:> Servo Driver

<:> Servo Motor (::> Club Device

[L

Motor -
Encoder

Linear
Displacement [«
Sensor

Fig.1. Schematic Diagram of Ball & Beam System Composition

The photoelectric encoder communicates with the
computer through an interface regarding the angle and
angular velocity between the lever arm and the horizontal
direction. In the control system, the control position and
parameters of the ball are input, and the motor rotation
direction, rotation speed, acceleration, etc. are calculated
and output through control decisions. The corresponding
control quantities are generated by the servo driver, which
sends out signals to rotate the motor and drive the crossbar
to move, thereby controlling the position of the ball. This
system is a single input (motor angle) and single output
(ball position) system. Among them, the motor angle is
detected in real-time by the angle encoder of the servo
motor, and the position of the ball is detected in real-time
by the linear displacement sensor on the track. The control
system obtains the real-time motion status of the ball and
club system through two detection signals, namely the
motor angle and the ball position, thereby achieving

control [7].
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The Ball & Beam system mainly consists of two parts:
control and execution (Figure 2), where the execution part
is composed of a base, a ball, a crossbar, a reduction pulley,
a support part, and an electric motor. It is a typical
four-link mechanism [8, 9]. The crossbar is composed of a
stainless steel rod with a scale and a linear displacement
sensor. One end of the crossbar is fixed, and the other end
is connected to the deceleration belt wheel through a lever
arm, which can rotate around its left pivot point. The linear
displacement sensor is placed in the groove of the crossbar
and can detect the position of the ball in real-time during
the control process. When the crossbar is tilted at an angle
to the horizontal plane, the ball will roll along the crossbar
due to gravity. By controlling the angle between the
crossbar and the horizontal plane, the position of the small
ball on the crossbar can be controlled, and the control of
the crossbar angle is achieved through the output of a
Direct Current (DC) servo motor and transmission
deceleration. This system is an ideal experimental model

for control system design. It is precisely because the
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structure of the system is relatively simple that it is easier is collected through a linear displacement sensor, and the
to understand the control process of the model. controller calculates the control amount based on the
position error to control the angle of the motor shaft,
thereby controlling the angle of the crosshar and
stabilizing the small ball to the target position. By
designing a feedback control system to regulate the

rotation of the DC motor, the position of the ball on the

track can be controlled, ultimately causing the ball to stop

at the set position. The transformative impact of the PID

control algorithm in this study on the Ball & Beam control

Fig.2 Ball & Beam System system has been deeply explored and analyzed. And focus

on using mathematical modeling and Simulink to

The control system adopts a PID controller for intuitively demonstrate the controllability of Ball & Beam

controlling motors [10-12]. The position of the small ball control systems.

I. MATHEMATICAL FORMULAS
According to the Lagrangian equation [1,2,3,4-6,7,10]:
d oT ) oT oU

LNCLB LIS ®
dt oq,” g, aq,

Among them, (], represents generalized coordinates, which are independent parameters that determine the position of

the particle system. This study takes « . ¥ as the generalized coordinates of the system (Figure 3), respectively
representing the position of the slider and the position of the ball, which are independent of each other but closely connected.
As the position ¢ changes, } follows changes, and the ball also moves accordingly. 7 changes with « , and these two
parameters determine the position of the ball, so they are chosen as generalized coordinates. After determining the
generalized coordinates, it is necessary to analyze the kinetic energy T and potential energy U in the Lagrangian equation.
The kinetic energy of a translational object is related to its mass and velocity, and if the object is still rotating, its moment of

inertia also needs to be considered. The kinetic energy of an object during translational motion is

T= Z% mV,’ (2)
i=1
The Kkinetic energy of an object during rotation is
T =% IW2 ©)

When analyzing the ball, the relevant parameters can be determined from Figure 3 (Table 1)
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Fig.3 Stress Analysis of Ball & Beam System

Table 1 Ball & Beam System Parameters and Physical Meanings

Variable Physical Meaning Parameter
Values
m Ball mass 289
M Cross bar mass
R Ball radius 6.5mm
g Gravitational acceleration 10N/kg
L Cross bar length 150mm
y The position of the ball on the crossbar
’ Distance from gear ce-nter to connecting rod 20mm
point
Rotational inertia of the crossbar around the
Ju fixed end
o Cross bar corner
0 Gear angle
Iv Moment of inertia of a small ball
Small ball velocity along the crossbar
V=7 (4)
Ball rotation angular velocity
o=2=T 5)
Cross bar rotation angular velocity
w,=a (6)
The velocity of a small ball in the direction perpendicular to the crosshar
v, =,y =ya (7)

From the above formulas, it can be seen that the energy of a small ball is composed of the energy of rolling downward,
the energy of the sliding rod pushing the ball, and the energy of the ball rolling itself. The energy expression of the small ball

can be listed as formula (8)
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1 1 1
T . ==mV/+=J & +=mV/ 8
ball 2 1 2 b* 1 2 2 ( )
Which Jy, represents the rotational inertia of the ball itself:
2
J, = : mR? (9)

Bringing equations (4), (5), and (7) into equation (8) yields

1. 7'l .
Tba||:Em72+EJbE+Em72a2

1 J,., 1 .
zz(m+?)}/2 +§m]/2a2 (10)

The potential energy U of a small ball (with the left support point of the crossbar as the reference point) is expressed as:
U =mgysina 1y
To calculate the Lagrangian equation, first establish the equation using » as the generalized coordinate:
d (8T or ou

il Bl 12
dt 87/) oy Oy 142)

or o .,1 Jov.o 1 . .
8_7/ = 5[15 (m +R—g)7/2 +§ my°a’] = mya? (13)
or o0 .,1 Jov.o 1 , i\
8—728—7[1§(m+R—2)72+Em72a2]=(m+R—2)7 (14)
d oT N
a(a—}})=(m+R—2)7 (15)
@zmgsina (16)
oy

Substituting equations 13-16 into equation 12 yields

(m+%)j/‘—myd2+mgsina:0 (17)

Establishing equations with & as the generalized coordinate

d or, oT oU
()= === 18
dt(éd) o oa 18)
oT
-0 19
o (19)
T mya (20)
oa
d or 2.
~(Z)=m 21
dt(aa) ya (21)
] =mgy CoS« (22)
oa

Substituting equations 19, 21, and 22 into equation 18 yields

my ¢ = —mgy cos &
u.. . . _
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Comparing Equation 17 with Equation 23, it was found that Equation 23 considers fewer parameters and may have
significant errors. Therefore, Equation 17 was used to calculate the equation
o o
(m+?)7/—m7/a +mgsina =0 (24)
There are also
d
oa=—06 (25)
L

Due to the small actual friction force, the friction force is ignored, and since & is small, the influence of this term can be
ignored. The basic mathematical model is transformed into the following equation

mg sin « :—(m+%)j/’ (26)
Whena<<1 linearize the above equation to obtain the transfer function as follows

7 m g 27

a(s) _(m+ ;2 S

However, in the actual control process, the elevation angleaof the rod is achieved by the angle output of the motor. The main
factors affecting the relationship between motor angleband rod elevation angleaare the reduction ratio and nonlinearity of the

belt drive, so we further simplify the model.

a(s) = L 0(s) (28)

By substituting Equation 27 into Equation 28, we can obtain another model
m
2((?) -5 (29)
—(m+-=5)
R
Substitute the parameters of the Ball & Beam system into Equation 29 to obtain the open-loop transfer function of the system
as
(S):Z(§)= 7 '12%'1??: l 5 xéxls_?:'zjgz (30)
) mR? —1+2)
M+ ) ?

Therefore, the Ball & Beam system is a second-order system.
I1l. SIMULATION OF BALL & BEAM SYSTEM

3.1 Stability Analysis of Ball & Beam System

Analyze the open-loop transfer function of Ball & Beam system (Figure 4)
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G(s) = % 3D

Figure 5 shows the system input signal, while Figure 6 shows the inherent system response as a sine wave function,

which is a periodic oscillation system and unstable. Therefore, a PID controller can be added to the front of this system to

stabilize it.
> I
Scope1
40
60 +_ > ; g
by 21
Constant1 Transfer Fcn1 Scope2

Fig.4 Ball & Beam System Inherent System Simulation Schematic Diagram
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Fig.6 Output Response of Ball & Beam System

3.2 PID Control Principle of Ball & Beam System

3.2.1 Traditional PID Control Principle
In analog control systems, the most commonly used control law for controllers is PID control. The schematic diagram of

the traditional PID control system is shown in Figure 7. The system consists of a simulated PID controller and a controlled

object.
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Fig.7 PID Control System Principle Schematic Diagram

PID controller is a linear controller that forms a control deviation based on the given r(t) and the actual output value u(t):

e(t) =r(t)-u(t) (32)
The proportion (P), integral (1), and derivative (D) of the deviation are linearly combined to form a control variable,

which controls the Ball & Beam model, hence the name PID controller. The control law is

u(t) = K[ao+—ﬂeamt_r?“) (33)
or written in the form of a transfer function
U (s) 1
G()=——==K_ (1+—+T5s 34
(s) £(s) p(+TIS+D) (34)

Among them, Kp, T;, and Tp are proportional constants, integral time constants, and differential time constants,
respectively. The function of each correction link of the PID controller is 1. Proportional link: timely and proportionally
reflect the deviation function e(t) of the control system. Once a deviation occurs, the controller immediately exerts control
action to reduce the deviation. 2. Integration stage: mainly used to eliminate static errors and improve the system's error-free
performance. The strength of the integration effect depends on the integration time constant T,. The larger the T, the weaker
the integration effect, and vice versa. 3. Differential link: It can reflect the trend (rate of change) of the deviation signal and
introduce an effective early correction signal into the system before the deviation signal value becomes too large, thereby
accelerating the system's motion speed and reducing adjustment time.

3.2.2 Fuzzy PID Control Principle

The fuzzy PID controller takes error e and error change ec as inputs (Figure 8) to achieve the requirements of fuzzy

self-tuning of PID parameters at different times e and ec, and then uses fuzzy control rules to modify the PID parameters

online, forming a fuzzy PID controller [13-15].
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PID parameter fuzzy self-tuning is to identify the fuzzy relationship between the three parameters of PID and the error
(e) and error change rate (ec). The controller continuously measures the error (e) and error change rate (ec) during operation,
and adjusts the three parameters of PID online according to fuzzy control rules to cope with the deterioration of control
performance caused by changes in system operating characteristics, thereby ensuring good static and dynamic performance
of the system.
3.3 Ball & Beam System PID Controller Design
3.3.1 Design of Traditional PID Controller

The PID open-loop transfer function is shown in Figure 9.

U(s) 1
G(s)=—2 =K, (I+—+T,s 35
T(s) x(s)
PID(s) P Ball&beame [P

Figure 9 Schematic Diagram of Ball & Beam System PID Controller
The unit closed-loop transfer function can be obtained
G,(s) = X(s) _ PID - Ball & Beam
r(s) 1+PID-Ball &Beam

Substituting PID open-loop transfer function equation 35 and Ball & Beam's open-loop transfer function equation 31

(36)

into equation 36 yields
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3 2 p
s+ K, Tpsc+K sc+_—cC
|
% Kp = Kp, Kp/Ti= K|, KeKp=Kp, Equation 37 can be derived as
X(s K,sc+K,c+K_s’C
Gl(S) — ( ) _ P | D (38)

r(s) s°+K,sc+K,c+K,sc

According to equation 38, the response curve of the transfer function can be changed by adjusting the parameters of Kp,
Ki, Kp.

.3.3.2 Design of Fuzzy PID Controller

The fuzzy controller designed in this study is a two-input and three-output fuzzy PID controller. The input is the error
between the given value of the small ball relative to the fixed axis end and the actual value, e= r (k) —y (k), and the error
change rate, ec =e (k) - e (k-1). The output is the corrected value of the PID parameter AKp, AK|, A Kp.

According to the physical model and experimental verification of the Ball & Beam system by experts, the basic domain
of error e in this design is taken as [-0.4,0.4], and the basic domain of error change rate ec is taken as [-0.71,0.71]. With
output variables AKp, AK|, and Kp, their domain is taken as [-0.3,0.3], [-0.06,0.06], and [-3,3], respectively.

In order to obtain the input of the fuzzy controller, it is necessary to fuzzify the precise quantity, that is, multiply the

input quantity by the corresponding quantization factor, and convert it from the basic domain to the corresponding fuzzy

6

domain. The quantization factor of the error is ¢, = — = —4 =15, and the factors of the error rate of change are e and
€ .
EC 6 . _ N .
Qe =——= 0—71 =8.5. The control quantity obtained through the fuzzy control algorithm is a fuzzy quantity that needs
ec .

to be multiplied by the proportion factor and converted into the basic universe. The proportion factor

O, = Opk, = g, =1 of the output variables AKp, AK|, and Ko is taken.
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Divide the fuzzy universe of input variables and output variables AKp, AK|, and Kp into 7 fuzzy subsets, namely NB,

NM, NS, ZO, PS, PM, and PB, representing negative large, negative medium, negative small, zero, positive small, positive

medium, and positive large, respectively. The membership functions of input variables and output variables AKp, AK|, and

Kp are all triangular (Figure 10).

The fuzzy rule statement used by the fuzzy controller with output variables AKp, AK|, and Kp is as follows:

Fig.10 Membership Function of e, ec, 4Kp, 4K, and Kp

If Eis a and EC is B, then U is y.Among them, a, B, andyrepresent the fuzzy sets corresponding to each variable.

Based on the impact of PID parameters on system performance and the principle of parameter tuning, the expert's

experience and cognitive processing have resulted in 49 control rules, as shown in Table 2 to Table4.

Table 2 Kp Fuzzy Rule Table

Kp NB NM NS z PS PM PB
EC
NB PB PB PM PM PS z z
NM PB PB PM PS PS z NS
NS PM PM PM PS z NS NS
z PM PM PS z NS NM NM
PS PS PS z NS NS NM NM
PM PS z NS NM NM NM NB
PB z z NS NM NM NB NB
Table 3 K, Fuzzy Rule Table
i NB NM NS y PS PM PB
EC
NB NB NB NM NM NS z z
NM NB NB NM NS NS z z
NS NB NM NS NS z PS PS
z NM NM NS z PS PM PM
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PS NM NS z PS PS PM NM
PM z z PS PS PM PB PB
PB z z PS PM PM PB PB
Table 4 Kp Fuzzy Rule Table
Ko NB NM NS z PS PM PB
EC

NB PS NS NB NB NB z z
NM PS NS NB NM NM NS Z
NS Z NS NM NM NS NS Z
Z Z NS NS NS NS NS Z
PS z z z z z z z
PM PB NS PS PS PS PS PB
PB PB PM PM PM PS PS PB

This design system uses the Mamdani inference method to perform fuzzy inference on the established fuzzy rules,
thereby obtaining control variables. Using the center of gravity method to deblur the fuzzy quantities expressed in language,
accurate values of AKp, AK|, and Kp are obtained. In addition, by multiplying the values obtained through fuzzy reasoning
and deblurring by the corresponding proportional factors, the incremental adjustment values of PID parameters can be

obtained. Then, by substituting equations 39, 40, and 41, the control parameters of the PID controller can be obtained.

Ko = Kpy +AK, (39)
K, =K,, +AK, (40)
Kp = Kpo +AK, (41)
3.4 Simulink Simulation of Ball & Beam System

3.4.1 Simulation of Traditional PID Controller

This section uses the tools provided by Simulink to analyze the response curve, input signal, PID response curve, and
error response curve of the system, as shown in Figure 12-15, including the position, velocity, etc. of the ball and beam. You
can use such as Block, Scope and XY Graph to plot the changes in the output signal (Figure 11). Evaluate the performance of
the PID controller, including indicators such as overshoot and steady-state error. Regarding the PID control scheme, the Ball
& Beam system adjusts the parameters of the PID controller according to the requirements of stability, speed, and accuracy
for the performance of the PID control system. In Figure 11, the PID control parameters are set as AKp =17, AK;=10, and
Kp=5. Figure 16 shows the PID control simulation flowchart based on the Ball & Beam system. From the response curve of
the system, it can be seen that the Ball & Beam system ultimately tends to a stable state with a lower overshoot, that is, the

output tends to an ideal state of entry and exit, thereby achieving the function of controlling the position of the ball.

www.ijaers.com Page | 93


http://www.ijaers.com/

Liu et al. International Journal of Advanced Engineering Research and Science, 10(10)-2023

4

Conslant

[=-]
(=]

=2
(=]

A
=

ar]
(=]

il

[=]
T

System response curve
1

6 8 10 12 14 16 18 20
Time (s)

. Response curve of Ball & Beam system when 4Kp =17, 4K, =10, and Kp=5

80 T

Input signal
-y
=]

4]
o
|

0 2 4 6 8 10 12 14 16 18 20
Time (s)

Fig.13 Input signal of Ball & Beam system when 4Kp =17, 4K, =10, and Kp=5

™ T T

1000

PID response curve
o
T

1

1000 '
0 10 15 20
Time (s)

Fig.14 PID response curve of Ball & Beam system when 4Kp =17, 4K, =10, and Kp=5

Www.ijaers.com Page | 94


http://www.ijaers.com/

Liu et al. International Journal of Advanced Engineering Research and Science, 10(10)-2023

100 . . . : —— : ! -

@ =

> 80

&

g 60/ — [

& 40 _I_. ! | I ..... i {1 T e | | ] 1 _

g 20 'I:I _

= i | | | 1

o 0f a : ; : 7
______ PR PO Y (SN SN G ISP SR N OO SN MU CNET S S (U SR SO TR PR TSR (R TR N S S s
0 2 4 6 8 10 12 14 16 18 20

Time (s)

Fig.15 Error response curve of Ball & Beam system when AKp =17, AK; =10, and Kp=5
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Fig.16 Ball & Beam System PID Control Simulation Flowchart

3.4.2 Fuzzy Logic System Tool Box
Before establishing a fuzzy logic controller, it is necessary to set the fuzzy logic system Tool Box parameters in
Simulink. As shown in Figure 17. Figure 18 uses the parameter setting process of the membership function in Tool Box to

establish the membership functions of e, ec, AKp, AK|, and Kp.
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Fig.18 Membership Function of Fuzzy Logic System

After setting the above parameters, they can be added to the rule editor, and all output surfaces of the fuzzy inference
system can be observed in the output surface observer. Figure 19 shows the PID control simulation flowchart based on the
Ball & Beam system. Figure 20 compares the fuzzy PID controller with the traditional PID controller to verify the control
effect of the fuzzy PID controller.

Through Simulink simulation with appropriate parameters, traditional PID controllers have good control effects on

control objects. That can assume precise mathematical models and meet the requirements of system control accuracy and rise
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time. However, there are problems, such as long adjustment times. The fuzzy PID controller can adjust the PID parameters of
the system in real time. By doing so, the PID parameters can be more suitable for the control requirements of the system,

resulting in better control effects than traditional PID controllers (Figure 21).

Set the stable position of the ball
e (k) =r (k) —y (k)
ec (k) =e (k) - e (k-1)
Fuzzification of e (k) and ec (k)
Fuzzy adjustment of
AKP, AKILA KD.
‘ Calculate current AKP, AKI,A KD. ‘

‘ PID controlleroutput ‘

W

Fig.19 Workflow of Fuzzy PID Controller

Fig.20 Simulink Simulation of Ball &Beam System’s Traditional PID and Fuzzy PID Control Systems
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Fig.21 Comparison of Response Curves between Traditional PID and Fuzzy PID Controller Systems

IV. CONCLUSIONS

The inherent Ball & Beam system is a typical
open-loop, unstable system. This article analyzes the
motion of the inherent Ball & Beam system, establishes a
mathematical model of the Ball & Beam system through
Lagrangian equations, and designs a PID controller and a
fuzzy PID controller to control the Ball & Beam system,
respectively. By adjusting their proportional constant,
integral constant and differential constant parameters, the
Ball & Beam system can be quickly controlled. Accurately
reaching a stable state and ultimately achieving a stable
system. The superiority of fuzzy PID controllers over PID
control was verified through Simulink simulation. Under
the action of a fuzzy PID controller, the system has fast
response speed, short adjustment time, and high

steady-state accuracy.
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Abstract — China's assistance supports Egypt’s political independence
efforts, Egypt’s economic growth, and China s efforts to build a positive
international reputation as a major power. This research investigates if
China s financial support for Egypt can advance Egypt’s economic
growth. China's financial assistance to Africa is referred to as financial
aid throughout this essay. This work uses the systematic GMM for
econometric regression method for the empirical research portion. Study
the effects of China s overall financial support for Egypt on GDP first, and
then analyze the effects of loan assistance, free aid, and investment help
on GDP of Egypt. The findings of the study indicate that China s financial
assistance to Egypt has a sizable positive impact on its GDP and industrial
added value. Among these, the loan assistance method significantly
contributes to the GDP of Egypt with a medium level of economic growth,
and the free aid method significantly contributes to the GDP of Egypt with

a low level of economic development.

L. INTRODUCTION

China has carried out foreign aid for more than 70

investment, and free financial assistance. Financial

assistance is the most extensive, far-reaching, and lasting

years. Foreign aid means that one country or organization
provides some paid or free goods or financial support to
another country or organization to help the recipient country
solve its political, economic, cultural, and other problems.
The numerous ways of assistance can be reflected in various
aspects, such as directly sending talents, providing
intellectual and technical assistance, or aiding for project
contracting and transporting materials, as well as providing
food and goods assistance free of charge.

The focus of this study is financial aid, and all the aid
in the form of providing funds is collectively referred to as

financial aid. Financial assistance is also divided into loan,

www.ijaers.com

form of assistance. Building a railway can promote
economic and trade exchanges between countries or regions,
improve transport efficiency, and promote social and
economic development along the railway. Building a dam
can irrigate land more efficiently and develop agriculture,
forestry, and fishery, thus benefiting millions of residents.
Building a hospital can improve the local medical and
health level, reduce the death rate caused by diseases, and
bring hope for the people in deprived areas. Most of the
above infrastructure construction, medical and health
services, and the development of agriculture, forestry and

fishery require financial assistance in the form of loans or
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direct investment. Therefore, most people believe that
financial assistance can play a good role in promoting and
promoting the economic development of poor and
backward countries, but there are also different people who
question this, and they think it has a negative impact. Based
on these different views, this paper will study the impact of
China’s financial assistance to Egypt on the economic
development of Egypt.

Through the development and theory of China’s aid to
Egypt, we can deepen our understanding of China’s aid to
Egypt. China’s aid to Egypt has its own distinctive
characteristics. This paper summarizes and studies previous
scholars’ research on China’s aid to Africa and Egypt, and
on this basis, studies the impact of China’s financial aid to
Egypt on Egyptian economies, further improving the
research system of China’s aid to Egypt. The empirical
research has studied whether China’s financial aid to Egypt
can promote Egypt’s economic development. Practice has
proved that China’s various aid to Egypt has played a
particularly good role in promoting Egypt’s economic
development. However, the effectiveness of various funds
provided to China, in addition to theoretical research, the
results of the empirical research are still convincing. This
paper selects China’s financial aid to Egypt, including loan
aid, investment aid as the research object, the free financial
assistance is expected to provide a certain direction for

China’s future assistance to Egypt.

I1. LITERATURE REVIEW

By observing the research on China’s concept of aid to
Africa at home and abroad, it was found that the research
conclusions of both sides are different. The research of
domestic scholars has concluded that China’s aid to Africa
has Chinese characteristics, does not attach conditions, and
can achieve win-win results; However, most foreign
scholars doubt the original intention of China’s aid to Africa
and believe that China’s aid to Africa is neo colonialism.

Many domestic scholars have made a detailed study of
the concept of China’s aid to Africa. Li (2012), after
studying the principles of China Africa cooperation,
concluded that China Africa cooperation is equal treatment,
mutual support and common development, and China’s
assistance to Africa can be said to be a model of China

Africa cooperation. Li (2008) also studied the concept of
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China’s assistance to Africa in another article. He believed
that China’s assistance to Africa was not a unilateral grant,
but a mutual help between China and Africa without
additional conditions. Zhang (2011) studied the concept of
China’s foreign aid. He believed that it was China’s socialist
system that decided that China’s aid to Africa was not
attached with any extra premise. Huang et al. (2014) pointed
out that China’s aid to Africa is mutually beneficial
politically and economically. Wang and Zhu (2009)
believed that China’s assistance has shouldered the
responsibility of being a big country, and its content and
form are remarkably diverse and pragmatic. Wang (2015)
believed that China’s concept of aid to Egypt was different
from that of the West. When providing aid, China did not
only start from its own needs, but fully considered the actual
situation and needs of the recipient countries. Ren and Guo
(2017) believed that China’s foreign aid had the following
three main motivations: to be partners in politics and to
achieve win-win in economy. At the same time, China also
had humanitarian considerations. The research results of
foreign scholars on the concept of China’s aid to Africa are
different from those of domestic scholars. Most of them
believe that China’s aid to Africa is egoistic. Kovner (1969)
analyzed China’s aid to Africa in the light of the
international situation at that time. He believed that China’s
aid to Africa was the result of the rift in Sino Soviet relations
at that time. China needed to balance the Soviet Union
through Africa, so it was the reason for its aid to Africa.
After the reform and opening, China’s assistance to Africa
has developed rapidly. Most foreign scholars believe that
China’s assistance to Africa is not to help Africa’s economic
growth, but to promote neo colonialism. Dennis (2016)
believed that China’s aid to Africa was not as noble as China
itself said. China’s actual purpose was to occupy the
markets of African countries with many cheap Chinese
goods and to exchange aid for Africa’s rich natural
resources. Even the US Congress believed in their relevant
research that China’s aid to Africa is for the supply of
African oil and other resources, to help China’s rapid
economic development will not be limited by resource
constraints. Foreign scholars have also raised objections to
China’s claim that assistance does not come with political
preconditions. Woods (2018) studied China’s assistance to

Egypt, the believed that China’s financial assistance to these

Page | 100


http://www.ijaers.com/

Ahmed and Zhipeng

two countries would endanger the security of relevant
regions. However, for the above research conclusions of
foreign scholars that China’s aid to Africa is self-serving
and harmful, some foreign scholars also refuted them
through relevant research. For example, Deborah (2013)
pointed out that China’s aid to Zimbabwe did not provide
the government with authoritarian regime support and did
not see the harmful aspects of the so-called China’s aid.
Sutigam (2015) showed through research that China’s aid to
Africa is very pragmatic and has fully considered the actual
situation of African countries. He believes that the statement

that China’s aid is to obtain resources is untenable.

1. VARIABLE ANALYSIS AND DATA
SELECTION

3.1 Variable Selection

As mentioned above, China’s aid to Egypt has many
ways, which have different impacts on Egypt and Egypt’s
economies. This paper wants to study the impact of
financial aid on Egypt’s economies through empirical
analysis. Considering the significance of variable selection
and the availability of data, variables in this paper are
selected as follows:
1. Independent variable

On the data selection of China’s financial aid to Egypt,
this paper quotes the concept of financial aid introduced in
the third section of the previous chapter and considers its
composition. Therefore, the four independent variables
selected in this paper are as follows:

i. China’s total official financial assistance to African
recipient countries within one year. First, this paper
analyzes the impact of the total amount of financial
assistance on African economies from a broad
perspective. Suppose that China’s total financial
assistance to Africa has a positive role in promoting
African economies.

ii. China’s free aid to African recipient countries within
one year.

iii. China’s foreign investment assistance to African
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recipient countries within one year.

iv. China’s loan assistance to African recipient countries
within one year.

2.  Dependent variable

On the selection of representative data of Egypt’s
economy, this paper selects the following three
variables:

. Annual GDP data for Egypt: It is believed that GDP

can effectively reflect the economic situation of a

country. Because it reflects the total production
activities of a country or region in a period.
ii. Industrial added value: Industrial added value is a
basic indicator of national economic accounting. The
sum of added values of all sectors is GDP, which
reflects the total market value of all final products and
services produced and provided by a country (region)
in a certain period.
iii. Employment rate: The employment rate is an indicator
reflecting the employment degree of the labor force.
Calculating and studying the employment rate is to
improve the economic benefits of employment.
3.2 Sample Data

This study uses panel data, which is two-dimensional
data obtained from both cross section and longitudinal
section. In terms of cross section, it is the horizontal
observation value of many samples at the same time, while
in terms of vertical section, it is a time series observed by a
sample at different time points. As for the amount data of
China’s aid, since China has not joined the Development
Assistance Committee (DAC) of the Organization for
Economic Cooperation and Development (OECD), the
organization has no statistics on China’s official aid, and the
official white paper of China has no detailed statistics on aid
projects. This paper selects the detailed information about
China’s aid projects and amounts to Egypt collected from
the AidData database. The data selected in this paper is from
2010 to 2019. Data sources and introduction are shown
Table 1:

Table I Introduction and Source of Variables

Variable name Variable unit Data source
China’s total official financial assistance to Egypt usb American AidData database
China’s free aid to Egypt within one year usb American AidData database
China’s foreign investment assistance Egypt within one year usb American AidData database
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China’s loan assistance to African recipient countries within one year usD American AidData database
The straight-line distance between the capital of China and the capital of .

Kilometer CEPII database
Egypt
GDP of Egypt usbD World Bank Database
Industrial added value of Egypt usbD World Bank Database
Employment rates in Egypt Percentage World Bank Database

According to the development theory, the per capita
GDP of 1000-3000 US dollars is recognized as the initial
stage of industrialization, and the per capita GDP of 4000-
6000 US dollars is called the middle stage of
industrialization. With reference to this division standard,
combined with the overall economic development level of
Egypt, according to the per capita GDP figures of Egypt in
2019. By analyzing the data of China’s financial aid to
Egypt this paper finds that: China’s aid to African countries
with higher economic development level is mainly loan aid;
China’s aid to countries with medium economic
development level includes the above three types of aid:
loan aid, gratuitous aid, and investment aid; China’s
assistance to countries with low levels of economic
development mainly consists of two types: loan aid and free
aid.

Iv. METHOD AND MODEL ESTABLISHMENT
4.1 Method Introduction

Based on the panel data selected previously, this paper
uses the method of parameter estimation to study the
problem. The commonly used parameter estimation
methods are least square method, maximum likelihood
estimation method and moment estimation method.
Maximum likelihood estimation (MLE) and generalized
moment estimation (GMM) are widely used to estimate
model parameters in the case of large samples. However, the
premise of MLE method is that the distribution of variables
is known, but its parameters are not known. Once the wrong
distribution assumption is given, the MLE estimator is often
biased. The GMM method does not need to assume the
distribution of variables. If the actual parameters of the
model meet certain moment conditions, the GMM
estimators are always consistent.

In addition, GMM method has the following
advantages compared with other methods: First, GMM

method is improved based on tool variable method. When
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the explanatory variables are endogenous, the problem is
solved by looking for instrumental variables. When the
number of moment conditions satisfied by instrumental
variables is greater than the number of parameters to be
estimated, the solution of the equation system is not unique.
At this time, GMM can estimate the unknown parameters
and obtain the effective parameter values. Second, GMM
method allows heteroscedasticity and correlation in model
settings. For heteroscedasticity or autocorrelation, GMM
accounting methods have different matrix construction
methods. The GMM method is a robust estimator, and the
parameter estimator obtained is more practical than other
parameter estimation methods. Moreover, the least square
method and maximum likelihood estimation are cases of the
GMM method.

The effectiveness of the GMM method is also
inseparable from the hypothesis test of the GMM method
on the model setting and its parameters. There are two tests:
one is to test whether the over recognition limit is effective,
and the other is to test whether the constructed moment
condition is valid. Sargan test is used. If it is invalid after
verification, then the GMM method has no advantage.

Among the GMM methods, there are two common
methods: differential GMM and system GMM. The system
GMM is an extension of the differential GMM. The
difference GMM is to make difference to the original
equation, using the variable lag order as the tool variable.
The disadvantages of differential GMM are that the
individual effect of non-observation section and other
variables that do not change with time will be eliminated
when differential GMM is used, and sometimes the lag
order of variables is not an ideal tool variable. The system
GMM is equivalent to the simultaneous difference equation
and the original horizontal equation. The lag order of the
variable is used as the tool variable of the difference
equation, and the lag term of the difference variable is used

as the tool variable of the horizontal equation.
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As the aid data in this paper comes from the AidData
database, and its data collection method is based on the
media, there is inevitably some measurement error in the
data statistics process. At the same time, in the process of
building the model, this paper only considered some
influencing factors and did not include all factors in the
model, so there would be a problem of missing variables,
which would lead to the existence of endogenous model and
affect the regression results of China’s economic assistance
to Egypt’s economic growth. In addition, this paper
incorporates multiple variables that do not change with time
when setting the model. The differential GMM estimation
method cannot estimate the coefficients of variables that do
not change with time. Therefore, this paper uses the system
GMM method to estimate the model. The system GMM
method can not only reduce the error problem of estimation
results caused by endogeneity, but also improve the
estimation efficiency. At the same time, it can estimate the
coefficients of variables that do not change with time.

4.2.2 Model Establishment

This paper first studies the impact of China’s total
financial aid to Egypt on the GDP of Egypt, and then studies
the impact of diverse types of aid such as loan aid,
gratuitous aid, and investment aid on the GDP of Egypt. To
study the impact of China’s diverse types of financial
assistance to Egypt on the GDP of Egypt. After analyzing
and studying the impact of China’s financial assistance to
Egypt on the GDP of Egypt, this paper supplements the
research on the total amount of China’s financial assistance
to Egypt and the impact of three diverse types of financial
assistance on the industrial added value and employment
rate of Egypt.

In addition, considering that economic data often has
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certain inertia, the lag term of dependent variables is
included in the model, and the three groups of models are
finally constructed as follows:

GDP; = a + pGDP;;_1 + Byaid; + u; + &;¢

6]

GDP; = a + pGDPyr—y + Bif ay + Baiay + Balag +
Hi + & ()

VAy = a+ piaid; + p; + &

3)

VAir = a+ Bifai + Briai + Pslay + pi + &
“4)

ERy =a+ By aid ;¢ + u; + &

(%)

ER; = a+ Bifay + Baiay + Balay + p; + €
(6)

The value of i is 1, representing Egypt the sample; The
value of t ranges from 1 to 10, representing the period from
2010 to 2019; aid; is the total amount of Chinas’ assistance
to African recipient countries; fa; is the amount of China’s
free assistance to African recipient countries, ia; is the
amount of China’s foreign investment assistance to African
recipient countries, and /a; is the amount of China’s loan
assistance to African recipient countries; GDP;; is the GDP
data of African countries; VA4, is the industrial added value
of African countries; ER; is the employment rate of Egypt;
i 1s the individual fixed effect of Egypt; i is the error term.

V. EMPIRICAL RESULTS AND ANALYSIS
5.1 Descriptive Statistical Analysis of Variables
The statistical results of the main distribution
characteristic indicators of the independent variable and
dependent variable are as follows. The employment rate is

in percentage, and others are in millions of dollars:

Table 2: Descriptive statistics of independent and dependent variables

Variable Maximum Minimum Average Standard deviation
GDP 568500.00 350.26 30676.00 67512.96
VA 140098.65 23.87 8975.38 21251.87
ER% 87.82 30.61 52.12 26.37
Free aid 300.05 0.01 16.41 30.86
Investment aid 1600.00 10.81 296.28 353.16
Loan aid 18800.00 1.21 539.92 1490.81
Official aid 18800.00 0.01 334.80 1167.00

From the above Table 2, we can see that China’s total
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financial assistance amount, sub gratuitous assistance,
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foreign investment amount, and loan assistance amount to
Egypt are quite different. The maximum and minimum
values of each variable are vastly different, and their
standard deviations are also exceptionally large. The gap in
GDP, industrial added value and employment rate among
Egypt is also large, but overall, the amount of loan aid is the

largest among the three financial aid modes.
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5.2 Analysis and Explanations of GMM

After a simple descriptive statistical analysis of the
basic data, GMM estimation method is used for panel data
regression.

We first studied the impact of China’s total aid amount
on Egypt’s GDP, and the estimated results are shown in
Table 3.

Table 3: Estimated results of China's total aid funds on Egypt’s GDP

Variable Coefficient Standard deviation P value
a 2655.21 2382.98 0.27
GDPit1 0.97 0.03 0.00
aidi 2.63 0.37 0.00

Since the premise assumption of the system GMM
estimation method is that there is no autocorrelation of the
disturbance term, once the disturbance term has
autocorrelation, the system GMM estimation results are
inconsistent. Therefore, it is necessary to test whether the
disturbance term has autocorrelation. The test result of
Arellano Bond shows that the difference item of the
disturbance term does not have second-order
autocorrelation, and its corresponding test result z value is -
0.1264, and the corresponding P value is 0.8994, greater
than 0.1. Therefore, the original hypothesis cannot be
rejected, that is, the disturbance term does not have
autocorrelation. Further use Sargan test method to test
whether all tool variables are valid. The chi square test result

corresponds to a P value of 0.6761, which is also greater

than 0.1, indicating that the tool variables used are valid and
can be estimated using the system GMM.

It can be seen from the estimated results in Table 3 that
under the condition that the significance level P value is
lower than 1%, China’s total financial assistance to Africa
is significant and has a positive role in promoting the GDP
of Egypt. On average, for every US $100 million increase
in China’s financial assistance to Egypt, the GDP of Egypt
will increase by US $263 million.

Next, we further divided the amount of financial
assistance into three categories: free assistance, foreign
investment assistance and loan assistance, and studied the
impact of diverse types of assistance on the GDP of Egypt.

The estimated results are shown in Table 4.

Table 4: Estimated results of three different aid types on Egypt’s GDP

Variable Coefficient Standard deviation P value
a 2690.59 2208.50 0.22

GDPit.1 0.97 0.05 0.00
fait 5.96 11.60 0.61
iait -3.53 2.63 0.18
lait 2.68 0.57 0.00

The autocorrelation of the disturbance term and the
validity of the tool variable were tested, and the
corresponding P values were 0.8664 and 0.7048,
respectively, which showed that the system GMM method
could be used for estimation.

It can be seen from the estimated results in Table 4 that
at a significant level of 1%, loan assistance is significant,

indicating that China’s loan assistance to Egypt will be
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conducive to GDP growth. For every 100 million dollars of
China’s loan assistance to Africa, the GDP of Egypt will
increase by 268 million dollars. Although free aid to Egypt
can promote GDP growth, its role is not significant. China’s
foreign investment assistance to Egypt will inhibit
economic growth, but the inhibition effect on economic
growth is not significant. There is no significant difference

between the direction of estimated coefficients of other
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variables in Table 4 and Table 3. Only the value and
significance level have changed, indicating that the
estimated results are robust.

To increase the overall effectiveness of this study, we
have more effective variable control, Next, this paper will

study the impact of the above three subcategories of aid on
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the GDP of Egypt by economic development according to
the per capita GDP level. As China’s aid to Egypt with
economic development level is loan aid; Therefore, the
following empirical studies of this paper are the impact of
loan aid on GDP of Egypt with high economic development

level. The specific empirical results are shown in Table 5.

Table 5: Estimated results of loan aid on GDP of Egypt by economic development

Variable Coefficient Standard deviation P value
a -303.37 997.99 0.76

GDPit.1 1.04 0.01 0.00
fait -2.80 15.97 0.86
iait 0.16 3.92 0.97
lait 2.17 0.30 0.00

It can be seen from the estimated results in Table 5 that
the impact loan aid has a significant positive effect on the
economic development of African countries with medium
economic development level; Free aid has a significant
positive effect on the economic development of Egypt with
economic development level. This paper concludes that
diverse types of China’s aid to Egypt will have different
effects on economic development.

After analysis and research on this conclusion, this
paper believes that for Egypt with medium economic
development in Africa, people’s basic material life has been
guaranteed. China’s loan assistance to Egypt is widely
distributed in  agriculture, industry, = commerce,
transportation, energy, education, and other fields. China
provides funds for Egypt to develop projects with local

development advantages or development needs through

loans Labor and technology can effectively optimize the
allocation of resources, make it easier to achieve economies
of scale, improve the labor efficiency of these countries, and
thus more easily drive economic growth.

The above studies are empirical studies on the impact
of China’s financial assistance to Egypt on the GDP of
Egypt. To make this paper more persuasive, for the
economic development of Egypt, this paper selects two
variables of industrial added value and employment rate of
Egypt as research objects. First, this paper will conduct an
empirical study on the impact of China’s financial
assistance to Egypt on the industrial added value of African
countries. The impact of China’s total aid and three types of
China’s aid to Egypt on the industrial added value of
African countries was studied and empirically analyzed.

The estimated results are shown in Table 6 and Table 7

Table 6: Estimated results of China's total aid amount on Egypt’s industrial added value

Variable Coefficient Standard deviation P value
a 434.90 350.94 0.22
aidj 2.98 0.49 0.00

When taking industrial added value as a dependent
variable for empirical analysis, it is found that China’s aid

has a significant positive relationship with Egypt’s

industrial added value. On average, when China’s aid
increases by 100 million dollars, Egypt’s industrial added

value will increase by 298 million dollars.

Table 7: Estimated results of three different aid types on industrial added value in Egypt

Variable Coefficient Standard deviation P value
a 440.19 334.84 0.19
fait 14.63 21.52 0.50
iait -3.49 5.29 0.51
lat 3.04 0.50 0.00
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The above research found that the analysis of the
impact of China’s total financial assistance to Egypt and
three types of financial assistance on the industrial added
value of Egypt is consistent with the analysis of the impact
on the GDP of Egypt, which can also prove the stability of
the conclusions of the article to a certain extent. At the same
time, it also shows that Egypt is still in the stage of industrial
development, and industrial development still dominates

economic development.
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In addition, China has always been overly concerned
about people’s livelihood, so this paper will then
supplement the research on the impact of China’s financial
assistance to Egypt on the employment rate of African
countries, and separately study the impact of China’s total
financial assistance to Egypt and three types of financial
assistance on the employment rate of Egypt. The results of

empirical analysis are shown in Table 8 and Table 9.

Table 8: Estimated Results of China s Total Aid Amount on Egypt’s Employment Rate

Variable Coefficient Standard deviation P value
a 75.38 29.92 0.01
aidit -0.01 0.01 0.28
Table 9: Estimated results of three different aid types on Africa’s employment rate
Variable Coefficient Standard deviation P value
a 75.27 24.15 0.00
fait -0.09 0.49 0.85
iait 0.14 0.11 0.18
lait -0.01 0.01 0.50

The empirical analysis of employment rate as a
dependent variable shows that China’s aid has no significant
impact on Egypt’s employment rate. After analyzing the
reasons for this phenomenon, we found that the main ways
of China’s assistance to Egypt include large amount credit
and preferential export credit, which are used for
infrastructure projects, or to provide large equipment.
Although China has paid attention to the needs of Egypt and
tried to provide services and facilities that consider local
conditions when implementing assistance, most of these
projects are undertaken by Chinese enterprises, The
employed workers are still mainly Chinese, which is not
particularly effective in driving local employment. In
addition, the employment rate studied in this paper is
estimated by the ILO, rather than the real survey, which may

have some errors.

VL. CONCLUSION
The results of empirical analysis show that China’s
total financial assistance to Ghana has an incredibly
significant positive effect on the GDP and industrial added
value of Ghana. The GDP of Ghana with mid economic

development level is significantly promoted; Free aid has a
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significant positive effect on the GPD of Ghana to economic
development. However, China’s financial assistance to
Ghana has no significant impact on the employment rate of
Ghana. Although China’s financial assistance to Ghana is
distributed in agriculture, communications, infrastructure
and other fields, the rapid development of Ghana in recent
years is closely related to China’s financial assistance to
Ghana. Most of the loan aid provided by China to Ghana to
economic development is of good profitability, such as
energy resource development, production and business
projects, ports, manufacturing, etc. These items themselves
will play a vital role in a country’s economic growth, and
the way of loan provides to Ghana with projects with
development advantages or needs Capital, labor and
technology can effectively optimize the allocation of

resources.
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Abstract — This study aims to explore the application of an adaptive
fuzzy PID (proportional integral differential) controller in system
control. This controller combines the characteristics of fuzzy control and
PID control and dynamically adjusts the parameters of the PID
controller through a fuzzy inference mechanism to achieve adaptive
adjustment of the system's dynamic characteristics. Firstly, by taking the
control object of an industrial process as an example, the transfer
function of the controlled object is determined to determine the initial
parameters of the PID controller. Subsequently, a fuzzy inference module
was introduced to adjust the proportional, integral, and differential
coefficients of the PID controller through fuzzy rules based on the
current state and error situation of the system. The simulation results
show that, compared to traditional PID controllers, the adaptive fuzzy
PID controller has achieved significant improvements in dynamic
response speed and stability. Especially in the face of complex and

rapidly changing control systems.

Keywords — Adaptive Control, Fuzzy
Control, PID Control, System dynamic
characteristics, Simulation Experiments,
Simulink

l. INTRODUCTION

controller often needs to empirically adjust the parameters,

With the increasing complexity and diversity of

modern engineering systems, the PID (proportional
integral differential) controller, as a classical control
strategy, has been widely used in many application fields
due to its simple algorithm, good robustness, and high
reliability [1-4]. It is especially suitable for deterministic
control systems that can establish accurate mathematical
models. However, the actual industrial production process
makes it difficult to establish an accurate mathematical
model due to its nonlinear and time-varying uncertainty

characteristics. Thus, the application of a traditional PID
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and the control performance of the system with frequent
dynamic characteristic changes is easily affected.

In order to deal with this problem [5-7], adaptive
control strategies have become a research direction of
great concern. Fuzzy control is a control method based on
fuzzy logic that can effectively deal with fuzzy and
uncertain systems. Combining fuzzy control and PID
control, an adaptive controller can be constructed, and the
parameters of the PID controller can be adjusted in real
time through fuzzy reasoning mechanisms to create

dynamic system characteristics.
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The purpose of this paper is to study the application
effect of a fuzzy PID adaptive controller through
numerical simulation. First, the initial value setting of the
PID controller is determined by modeling and analyzing
the target system [8]. Then, the fuzzy reasoning module is
introduced to adjust PID parameters in real time through
fuzzy rules [9]. By comparing it with the traditional PID
controller, the performance of the adaptive fuzzy PID
controller in terms of dynamic response speed and stability
will be evaluated [10, 11]. The expected research results
will provide an effective control strategy for complex
systems with frequent changes in dynamic characteristics
and provide new ideas and methods for research in the

field of adaptive control.

II.  ADAPTIVE FUZZY PID CONTROLLERS
Taking a numerical model as the control object, the

transfer function of the controlled object is [1,2,5,7-10].
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G- 20
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2.1 Adopt Traditional PID Control

This study first uses the traditional PID control
method to control the controlled object G and then uses
Matlab Simulink for simulation. The design block diagram
is shown in Figure 1, and then a set of appropriate PID
parameters is adjusted by the trial-and-error method, in
which the input is the unit step signal, kp=100; Ki=1.6;
Kd=0.1, and the simulation curve is shown in Figure 2. It
can be seen that the dynamic response curve of the system
under this parameter is very good, the rise time is short,
the response speed is fast, and the system can quickly
reach the steady state without steady-state error, indicating
that the PID parameters we set meet the controlled

requirements.
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Fig. 2 Traditional PID Control Simulation Curve of Controlled Object G

The traditional PID control works well for the
fixed-controlled system, but once the controlled object
changes, the original PID parameters cannot meet the
dynamic response requirements of the system. At this time,
we must readjust the PID parameters, which is unrealistic
in the actual control process. Therefore, this paper designs
an adaptive fuzzy PID controller; that is, the fuzzy control

method is used to adjust the three parameters (Kp. Ki and
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Kd) of the PID controller online. The simulation flow chart

of fuzzy PID adaptive control is shown in Figure 3.
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2.2 Adaptive Fuzzy PID Controller

In this design, a two-input (e, ec) and three-output
(AKp, AKi, AKd)fuzzy controller is used. The error e and
error change ec are used as the inputs of the fuzzy
controller. The PID parameters are self-tuning according to
e and ec at different times. The design block diagram is
shown in Figure 4.

We define the system error e, error rate of change ec
and the variation range of the three outputs(AKp, AKi,
AKd) as the universe of discourse on the fuzzy set: (-6, -5,
-4, -3,-2,-1,0,1,2,3,4,5,6), whose fuzzy subset is e, ec,
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AKp, AKi, AKd=NB, NM, NS, Z, PS, PM, PBand
sete, ec, AKp, AKi, AKd follows the curve distribution
of triangular membership function, from which the
membership degree of each fuzzy subset can be obtained.

According to the membership evaluation table of each
fuzzy subset and the fuzzy control model of each
parameter, the fuzzy matrix table of PID parameters is
designed using fuzzy synthetic reasoning, and the PID
parameters are modified online. The values of three PID
control parameters can be automatically adjusted
according to the state of the controlled object. Under e and
ec, the self-tuning requirements of the controlled process
for parameters Kp, Ki and Kd shall meet the following
laws:

(1) When | e | is large, the larger Kp and smaller Kd
should be taken to speed up the system response;

(2) When | e | is medium, smaller Kp and appropriate
Ki and Kd should be taken to make the system have a
smaller overshoot;

(3) When | e | is small, larger Kp and Ki and
appropriate Kd should be taken to avoid oscillation near
the equilibrium point, so that the system has better

steady-state performance.
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Fig. 4 System Design Block Diagram of Adaptive Fuzzy PID Controller

For this reason, in this design, we have given the
fuzzy control table for the three parameters Kp, Ki and Kd,
respectively, as shown in Table 1 to Table 3. After the
fuzzy rule tables of Kp, Ki and Kd are established, the
microcomputer and control

measurement system

www.ijaers.com

automatically adjusts Kp, Ki and Kd online by processing
the results of fuzzy logic rules, looking up tables, and
calculating.

(1)Fuzzy Rule Table of Kp
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Table 1 Fuzzy Rules of Kp

eec NB NM NS z PS PM PB
NB PB PB PM PM PM z z
NM PB PB PB PB PM z z
NS PM PM PM PS z PS PS
z PM PM PS z NS NS NM
PS PS PS z PS NM NM NM
PM PS z NS NM NM PB NB
PB z z NM NM NM NB NB
(2) Fuzzy Rule Table of Ki
Table 2 Fuzzy Rules of Ki
eec NB NM NS z PS PM PB
NB NB NB NM NM NS z z
NM NB NB NM NS NS z z
NS NB NM NS NS z PS PS
z NM NM NS z PS PM PM
PS NM NS z NS PS PM PB
PM z z PS NM NM PS PB
PB z z PS PM PM PB PB
(3) Fuzzy Rule Table of Kd
Table 3 Fuzzy Rules of Kd
. < NB NM NS z PS PM PB
NB PS NS NB NB NB NM PS

www.ijaers.com
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NM PS NS NB NM NM NS z
NS 4 NS NM NS NS NS y4
z z NS NS NS NS NS z
PS 4 4 4 4 z z z
PM z PS PS PS PS PS PB
PB PB PM PM PM PS PS PB

. FUZZY CONTROLLER DESIGNS
3.1 Determine the Type and Structure of Fuzzy
Controller

Type the command fuzzy in the Matlab command
window to enter the fuzzy logic editing window of the FIS
editor. The Mamdanis (min-max) decision-making method
is generally used for fuzzy decision-making, and the
centroid method is generally used for solving fuzzy
problems. Select the [Add Input] and [Add Output] options
under [Edit] in turn to determine the structure of the fuzzy
controller as two inputs and three outputs, and determine
the names of input and output variables.
3.2 Edit Membership Functions of Input and OQutput
Variables

Double-click an input or output icon in the editor
window to open the membership function editing window;
select [Add MFS] under [Edit] to select the number of
membership functions as 7 (NB, NM, NS, Z, PS, PM, PB);
select the icon of the variable to be edited; determine the
range of the current variable quantization level as [-6, 6],
and then determine the type of membership function as a
triangle. The parameters of the membership function of
each fuzzy language value can be adjusted. The adjustment
method is: select the membership function in the
[Membership Function Editor] window, drag the function
with the left key at the specified position, and finally mark
the fuzzy language value of the corresponding fuzzy subset
for the membership function of each variable, as shown in
Figure 4. After all membership functions are marked, close
the membership function editing window. The editing

process for the membership functions of each input and
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output variable is the same.
3.3 Editing Fuzzy Control Rules

Double-click the fuzzy control rule icon in the FIS
window, or select the [View] drop-down menu [Edit rules]
option to open the rule editing window. As long as you
select their language variables in the [if, and (or) and then]
selection boxes, and then click [Add rules] below the
window, the rule will be written into the rule box. Write
the fuzzy rule table shown in Figure 5 into the rule box in
turn and close the window. At this point, the fuzzy
controller is edited, and the file is saved. The file type is
* fis.

Return to the command window of Matlab, enter
Simulink, enter the Simulink environment, and then drag
the fuzzy logic controller function module to the model in
the fuzzy logic toolbox module library of Simulink,
double-click the fuzzy logic controller module, and enter
the file name of the *.fis file created above in parameters.
Finally, return to the command window of Matlab and use
the run command to see the model of the designed fuzzy
controller.

V. COMPARISONS OF SIMULATION RESULTS

The obtained system simulation curve is shown in
Figure 5. It can be seen from the simulation diagram that
when the fuzzy controller is added to the system, because
the fuzzy controller can modify the three parameters of
PID (Kp ~ Ki ~ Kd) online according to the system error e
and error change rate ec, the dynamic response curve of
the system we obtained is relatively good and the rising
speed is fast (it can be seen from Figure 5 that the time for
the traditional PID control to reach the peak for the first
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time is close to 0.2S; while the time for the fuzzy PID
control is close to 0.1s), There is basically no overshoot,

which shows that the introduction of fuzzy controller in

International Journal of Advanced Engineering Research and Science, 10(10)-2023

the traditional PID control can really make the system

reach the steady state faster.

) .
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:é PID Controller
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Times(s)

Fig. 5 Simulation Comparison between Traditional PID Control and Fuzzy PID Control of Controlled Object G

V. CONCLUSIONS

Through the numerical simulation experiment in this
study, we comprehensively evaluated the control strategy
based on a fuzzy PID adaptive controller. Compared with
the traditional PID controller, the adaptive controller based
on fuzzy PID has made significant improvements in
dynamic response speed and stability. Especially in the
face of a complex and fast-changing control system, its
performance is particularly outstanding. The fuzzy PID
adaptive controller can adjust the parameters of the PID
controller in real time through the fuzzy reasoning
mechanism so that it can adapt to the changing dynamic
characteristics of the system. This makes it widely
applicable in practical engineering applications. The
introduction of the fuzzy reasoning module makes the
parameter adjustment of the controller more intelligent and
adaptive, reduces the dependence on empirical parameter
adjustment, and improves the stability and performance of
the control system.

This study provides an effective control strategy for
the field of adaptive control and shows excellent
performance in engineering practice. However, further
experimental verification and engineering applications are
needed to verify its applicability in different fields and to
explore more optimization schemes to improve its

performance.
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Abstract— This work was based on a visual inspection through field work
for photographic records carried out on April 21, 2023, in the morning. The
stretch of Avenida Wilson Alvarenga, - MG, between the commercial houses
ABC da Constru¢do and Marcolage, in both directions, was covered in
order to identify the pathological manifestations present in the location. The
evaluation was carried out in a qualitative and quantitative way, diagnosing
the pathological manifestations found on the pavement and in the rainwater
drainage elements of the road, based on research in published technical
literature. Through photographic records and based on the results obtained,
concrete measures were proposed to recover and improve the quality of
paving and drainage on Avenida Wilson Alvarenga, as well as to guarantee
the implementation of a comprehensive inspection and maintenance plan in
the city, providing safety and comfort for road users, avoiding accidents
caused by water accumulation.

Resumo — O presente trabalho baseou-se em uma inspecéo visual através
de um trabalho de campo para registro fotogréafico realizado no dia 21 de
abril de 2023, na parte da manha. Foi percorrido o trecho da Avenida
Wilson Alvarenga, - MG, entre as casas comerciais ABC da Construcéo e a
Marcolage, nos dois sentidos, a fim de identificar as manifestagdes
patoldgicas presentes no local. A avaliagéo foi realizada de forma quali-
quantitativa, diagnosticando as manifestagdes patoldgicas encontradas no
pavimento e nos elementos de drenagem pluvial da via, com base na
pesquisa em literatura técnica publicada. Através dos registros fotogréaficos
e com base nos resultados obtidos, foram propostas medidas concretas para
recuperar e melhorar a qualidade da pavimentacdo e drenagem da Avenida
Wilson Alvarenga, bem como para garantir a implementagdo de um plano
abrangente de fiscalizacdo e manutencdo na cidade, proporcionando
seguranca e conforto aos usuarios da via, evitando acidentes causados por
actmulo de agua.
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I.  INTRODUCAO

Destacam-se no dmbito da engenharia civil, as obras de
drenagem, pavimentacdo e urbanizacédo de vias que, aliadas
ao abastecimento de agua e esgotamento sanitario, fazem
parte das obras essenciais de infraestrutura urbana de uma
cidade (TAVARES et al., 2014). No Brasil, as rodovias sdo
responsaveis pela maior parte do escoamento de bens,
pessoas e produtos, sendo obras onerosas e que requerem
estudos técnicos permanentes para sua manutencdo e
disponibilidade.

A cidade de Jodo Monlevade, em Minas Gerais, enfrenta
sérios problemas com enchentes e alagamentos. Apds a sua
emancipacdo, ocorrida em 1964, houve uma expansio na
sua infraestrutura urbana. O processo de urbanizacdo
acarretou inimeras alteragcbes ambientais, modificando o
funcionamento do ciclo hidroldgico, provocando frequentes
enchentes, diminuicdo da infiltracdo de &gua no solo e
erosoes.

A caréncia de planos diretores de drenagem e
desenvolvimento urbano agravam ainda mais essas
questbes, uma vez que o gerenciamento de drenagem é feito
pelas secretarias de obras municipais, onde nao foi
encontrado nenhum tipo de documento que visa 0 correto
planejamento e execucéo desse tipo de obra. O crescimento
urbano, sem o devido planejamento integrado de suas
infraestruturas, tem desencadeado o surgimento de
problemas. Entre eles os relacionados aos eventos
hidroldgicos de alta intensidade. Os sistemas de drenagem
urbana sdo essencialmente sistemas preventivos de
inundagBes, principalmente nas &reas mais baixas das
comunidades sujeitas a alagamentos ou marginais de cursos
naturais de 4gua. E evidente que no campo da drenagem, 0s
problemas agravam-se em funcdo da urbanizacédo
desordenada.

As medidas de correcdo e prevencdo que visam minimizar
os danos das inundacdes sdo relacionadas de acordo com
sua natureza, em medidas estruturais e medidas ndo
estruturais. As medidas estruturais correspondem as obras
que visam a correcdo e prevengdo de problemas de
enchente. Essas técnicas podem ser aplicadas localmente,
através de estruturas de armazenamento, reaproveitamento

da agua da chuva e criacdo de areas permedveis nos lotes.

As medidas ndo estruturais, para Tucci (2012), sdo aquelas
que buscam utilizar os mecanismos legais, a prevencdo de
inundacbes por meio da previsdo e alerta, tanto quanto
seguros contra 0s possiveis danos causados, e capacitacdo
da populacdo e profissionais. Também sdo medidas ndo
estruturais a criacdo de regulamentos do uso do solo, mais
precisamente em areas ribeirinhas. Ademais, deve-se buscar
uma forma de garantir a convivéncia harmonizada da
populagdo com o0 meio em que se encontra inserida,
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minimizando danos materiais e, principalmente, sem perdas
humanas.

De acordo com Gabriel et al. (2014), a pavimentacdo
flexivel, a mais adotada nos municipios brasileiros e nas
vias da cidade de Jodo Monlevade, é um tipo de pavimento
que possibilita e gera inlmeras vantagens. Um dos
principais fatores considerados para sua grande utilizagao é
a impermeabilizaco e poder aglutinante.

A condicdo do pavimento das vias estd relacionada
diretamente com o desempenho estrutural e funcional.
Deste modo, uma via que apresenta patologias, eleva o
custo operacional do transporte, diminui o conforto e a
seguranca dos usuarios.

Uma das principais caracteristicas de um pavimento flexivel
é a construcdo de um revestimento composto por material
asfaltico, material que é impermeabilizante e dificulta a
infiltracdo no solo. A drenagem e o0 escoamento sdo
facilitados devido ao menor coeficiente de atrito e a
impermeabilidade, aumentando o volume e velocidade do
liquido escoado. Por esse motivo, é de extrema importancia
o correto dimensionamento de sistemas de drenagens para
escoamento e conduc¢do da dgua da chuva.

O Departamento Nacional de Infraestrutura de Transportes
(DNIT, 2006) define as principais manifestaces
patoldgicas encontradas em pavimentos asfalticos, tais
como: fendas, fissuras, trincas, panelas, entre outras.

Dessa maneira, o0 presente estudo justifica-se pela analise
das manifestacbes patologicas do pavimento flexivel
executado na Avenida Wilson Alvarenga, em Jodo
Monlevade, Minas Gerais. Através de uma pesquisa quali-
quantitativa, usando a metodologia proposta pelo
Departamento Nacional de Infraestrutura de Transportes,
através de um Levantamento Visual Continuo (LVC),
foram mapeados os principais defeitos e suas caracteristicas
presentes no revestimento do pavimento da avenida em
questdo. Através de registro fotogréfico e revisdo
bibliografica, foram apresentadas as possiveis causas de
seus surgimentos e justificado se existe auséncia ou
ineficiéncia de projeto de drenagem urbana na execucédo da
Avenida.

1. REFERENCIAL TEORICO

A urbanizacgdo de estradas envolve obras como drenagem e
pavimentacdo, que sdo essenciais para a infraestrutura
urbana de uma cidade, juntamente com o fornecimento de
agua e tratamento de esgoto. Essas obras sdo de grande
importancia social, econdmica e politica, mas também
possuem um alto custo e frequentemente enfrentam
problemas de planejamento, execucdo e manutencdo. As
estradas sdo consideradas as artérias da cidade, sendo
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utilizadas diariamente pelas pessoas em seus veiculos ou a
pé, fazendo parte da movimentada vida urbana. A
urbanizacdo dessas vias envolve a impermeabilizagdo do
solo através de calgamento e pavimentagdo, com o objetivo
de melhorar a qualidade de vida da populacdo. Além disso,
as estradas sdo responsaveis por receber parte da agua da
chuva que cai na area urbana e escoa sobre o solo. Um
sistema de coleta de aguas pluviais é de extrema
importancia para o planejamento e saneamento de areas
urbanas, constituindo-se como um  componente
fundamental das obras publicas urbanas de carater sanitario,
de acordo com Tavares et al. (2014).

A pavimentacdo é um processo de superposicdo de uma ou
mais camadas de materiais que tem como finalidade
aumentar a durabilidade e melhorar a circulacdo de veiculos
e pedestres em uma via. Essa técnica é composta por
camadas finitas de espessuras Vvaridveis, que sdo
dimensionadas com base em estudos de trafego,
geotécnicos e na escolha dos materiais a serem utilizados
(SOLANKI e ZAMAN, 2017).

De acordo com Bernucci et al. (2022), a pavimentacdo
flexivel é a metodologia mais utilizada nas rodovias
brasileiras. Formada por multiplas camadas (Figura 1), que
sdo construidas sobre uma superficie denominada subleito,
construida com solo e destinada a receber e resistir a toda
solicitacdo do trafego e pavimento, devendo possuir a
capacidade de suporte compativel com a tensdo a ser
transmitida.

Camada
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Acostamento Base ou binder Camada
de rolamento
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Fig.1 - Estrutura de um pavimento flexivel
Fonte: Bernucci, 2022.

O glossério de termos técnicos rodoviarios (Minas Gerais,
2017) as define como:

a) Subleito: macigo de terra que atua como fundacéo
para o pavimento ou revestimento;

b) Reforco de subleito: camada granular do
pavimento executada com o objetivo de melhorar
a capacidade de suporte de carga do subleito e de
reduzir espessura da sub-base;

c) Sub-base: camada corretiva do subleito e
complementar a base, com as mesmas funcles
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desta, e executada quando, por razdes de ordem
econdmica, for conveniente reduzir a espessura de
base;

d) Base: camada destinada a resistir aos esforgos
verticais oriundos dos veiculos, distribuindo-os ao
subleito, e sobre a qual se constrdi o revestimento;

e) Revestimento: camada mais acima do pavimento,
que recebe diretamente as acfes verticais e
horizontais dos veiculos, e destinada a melhorar as
condi¢cbes do rolamento quanto ao conforto e
seguranca.

O pavimento flexivel é o mais utilizado, sendo composto de
revestimento ou pista de rolamento em concreto betuminoso
usinado a quente, mais conhecido por CBUQ, (hoje
chamado de concreto asfaltico, CA), base e sub-base de
materiais granulares (brita graduada simples, BGS, ou solo-
brita) e reforgco do subleito composto por solo local.

Os defeitos em pavimentos flexiveis sdo refletidos em danos
na superficie de rolamento e podem ser causados por
imperfei¢es na construgdo, por acdes do meio ambiente
como ineficiéncia de projetos de drenagem urbana e pelas
solicitagBes impostas pelo trafego. Tais defeitos afetam as
capacidades funcionais e estruturais do pavimento,
comprometendo o conforto, seguranga e servico da estrutura
(BERNUCCI et al., 2022).

Essas manifestacdes patoldgicas/defeitos que ocorrem nos
pavimentos asfalticos sdo divididos em dois grupos, que
sdo, estruturais e funcionais. As estruturais, ndo suportam
as cargas elevadas do trafego e ja as funcionais afetam a
seguran¢a com relacdo a dirigibilidade do pavimento.

Balbo (1997, 2007) explica que as manifestacdes
patolégicas mais comuns encontradas em pavimentos
flexiveis sdo as fendas em forma de fissuras e trincas, o
afundamento, a ondulagdio ou corrugacdo, ©
escorregamento, a exsudacdo, o desgaste, a panela ou
buraco, e o remendo.

De acordo com o Balbo (1997), Brasil (2003) e (Balbo,
2007), a fenda é uma descontinuidade na superficie do
revestimento do pavimento, que conduz a aberturas de
menor ou de maior porte. Quando s&o de maior porte, sdo
denominadas trincas, e de menor porte, fissuras. Na Figura
2 esta apresentada a esquematizacao.
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Fig.2 - Esquematizacao de descontinuidades do tipo trinca
no revestimento

Fonte: Brasil, 2003 (adaptado por autores).

A fissura possui largura capilar existente no revestimento,
posicionada longitudinal, transversal ou obliqguamente ao
eixo da via, somente perceptivel a vista desarmada de uma
distancia inferior a 1,50 m (DNIT, 2003).
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Fig.3 - Esquematizacdo da manifestacéo patologica do
tipo afundamento no revestimento
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Fonte: Brasil, 2003 (adaptado por autores).

De acordo com Balbo (1997), Balbo (2007) e Soares (2022),
o afundamento é uma deformacéo permanente caracterizada
por depressdo da superficie do pavimento, acompanhada, ou
ndo, de solevamento. Pode apresentar-se sob forma de
afundamento plastico, causado pela fluéncia plastica
acompanhado de solevamento, ou de consolidacéo, causado
pela consolidacdo diferencial de uma ou mais camadas do
pavimento ou subleito sem estar acompanhado de
solevamento. Quando o afundamento ocorre em extensdo
de até 6 m, é denominado afundamento plastico local;

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

quando a extensdo for superior a 6 m e estiver localizado ao
longo da trilha de roda, é denominado afundamento plastico
da trilha de roda. Na Figura 3 é mostrada a esquematizagao
da manifestacdo patoldgica do tipo afundamento que ocorre
no revestimento do pavimento flexivel.

Brasil (2003) também apresenta esquematizadamente as
manifestacdes patoldgicas de ondulagcdo ou corrugacdo que
é um tipo de deformacdo caracterizada por ondulac@es ou

corrugacgdes transversais na superficie do pavimento. O
desgaste é outro defeito caracterizado pelo arrancamento
progressivo do agregado do pavimento, caracterizado por
aspereza superficial do revestimento e provocado por
esforgos tangenciais.

A panela ou buraco é o defeito ocasionado na camada de
revestimento do pavimento caracterizado pela presenca de
uma cavidade que se forma no revestimento por diversos
motivos, podendo provocar desagregacdo de outras
camadas do pavimento (SOARES, 2022).

O remendo, também é considerado como defeito por Balbo
et al. (2012), sendo uma panela preenchida com uma ou
mais camadas de pavimento na operacdo denominada de
“tapa-buraco” (DNIT, 2003).

Por sua vez, o desgaste, de acordo com Brasil (2003), Balbo
(2007) e Soares (2022), é o efeito do arrancamento de forma
progressiva de agregados constituintes do concreto asfaltico
utilizado para construgio da camada de revestimento do
pavimento, caracterizado por aspereza superficial do
revestimento e provocado por esforcos tangenciais
causados pelo trafego. Na Figura 4 é apresentada a
esquematizacdo dos defeitos de ondulagdo ou corrugacéo,
panela, remendo e desgaste.
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Corrugagao
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Panela
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Fig.4 - Esquematizacdo de outros defeitos em camada de
revestimento de pavimentagao flexivel

Fonte: Brasil, 2003 (adaptado por autores).
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Balbo (1997), Balbo (2007) e Soares (2022) citam que o
escorregamento e a exsudagdo também sdo explicados e
esquematizados como defeitos que ocorrem em
revestimentos de pavimentos flexiveis. O escorregamento é
0 movimento do revestimento em relacdo a camada
subjacente do pavimento, com aparecimento de fendas em
forma de meia-lua, e a exsudacdo € a presenca da migracao
de ligante através do revestimento. Na Figura 5 €
apresentada a esquematizagdo dos defeitos de
escorregamento e exsudacéo.

Escorregamento
<t} de Revestimento
Betuminoso

D))

Exsudagao

Fig.5- Esquematizacéo do defeito de escorregamento e
exsudacao

Fonte: Brasil, 2003 (adaptado por autores).

No dimensionamento das estruturas de drenagem das
rodovias, é de grande importancia a andlise de fatores que
poderdo ocorrer devido a longas exposi¢des da estrada aos
efeitos de precipitacdo. Em sua fungdo primordial, a
drenagem de uma rodovia deve eliminar a agua que, sob
qualquer forma, atinge o corpo estradal, captando-a e
conduzindo-a para locais em que menos afete a seguranca e
durabilidade da via (DNIT, 2006).

De acordo com o Brasil (2006), os principais efeitos
negativos provocados pelo escoamento superficial e
subterraneo estdo relacionados a eroséo do solo, degradacéo
do pavimento e acidentes em rodovias. Por isso, 0s estudos
hidrolégicos sdo de fundamental importancia para o
controle dos picos das cheias. Afinal, apenas através do
conhecimento prévio do histérico da regido € possivel
projetar uma estrutura mais segura e eficaz para a contengédo
das aguas pluviais.

Partindo-se de pardmetros como a intensidade
pluviométrica e o periodo de retorno (tempo médio em que
um determinado evento é igualado ou superado pelo menos
uma vez), é possivel quantificar eventos hidrolégicos
passados, prever a ocorréncia de eventos extremos, avaliar
a vazdo das bacias de contribuigdo e prever dispositivos de
drenagem para as rodovias, tais como: pontes, pontilhGes,
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bueiros, valetas, sarjetas, descidas d’agua e caixas coletoras
usados na implantacéo basica.

I11. METODOLOGIA

O trecho de estudo é a Avenida Wilson Alvarenga,
localizada na cidade de Jodo Monlevade, interior de
estado de Minas Gerias, regido sudeste do pais. O
municipio situa-se a leste da capital do estado, distando
desta cerca de 110 quilémetros. Suas coordenadas
geograficas sdo: Latitude: -19.8113315 e Longitude: -
43.1650685. Na Figura 6 é mostrada a geolocalizagdo
analisada.

17%, %7 % Av. Wilson

Alvarenga

Visto'recentemente

Fig.6 — Geolocalizagdo da Av. Wilson Alvarenga
Fonte: Google Maps (adaptado), 2023.

O trabalho de campo para relatério fotografico foi realizado
no dia 21 de abril de 2023, na parte da manha, percorrendo
o trecho da Avenida Wilson Alvarenga, entre as casas
comerciais ABC da Construcdo lote n® 493 e a Marcolage
lote n® 1420 nos dois sentidos, como apresentado na Figura
7.

Inaugurada em 1972, a avenida recebeu 0 nome do primeiro
prefeito eleito da cidade, Wilson Alvarenga. Correndo
paralela a Avenida Getllio Vargas, vem-se
responsabilizando pelo escoamento do trénsito, em
constante crescimentona regido central da cidade. A
avenida conta com diversos pontos de 6nibus, fazendo com
que haja um alto fluxo diario. Como o transito € intenso e a
cidade tem um indice grande de enchentes, algumas
patologias se sobressaem das demais.
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Fig.7 — Trecho percorrido da Av. Wilson Alvarenga
Fonte: Google Maps (adaptado) 2023.

Dessa maneira, foi realizado um estudo de caso, por meio
de uma pesquisa quali-quantitativa, que se dividiu em um
levantamento  bibliografico dos principais defeitos
ocasionados pela ineficiéncia de sistemas de drenagem e
levantamento in loco de defeitos encontrados na via. O
levantamento in loco foi realizado de forma qualitativa, nos
dias 24 de abril e 19 de maio de 2023. Através de anélise
visual, uso de paquimetro, fissurbmetros e registro
fotografico  foram  diagnosticadas as  principais
manifestagdes patoldgicas encontradas no trecho entre as
casas comerciais ABC da Construcdo lote n° 493 e a
Marcolage lote n® 1420, nos dois sentidos. Foi dado
prosseguimento ao estudo, quantitativamente, através da
relacdo numérica de defeitos encontrados. Com o0s
resultados, foi realizado um estudo de possiveis causas e
uma andlise sobre a influéncia da drenagem da via.

Iv. RESULTADOS E DISCUSSAO

Os defeitos ou manifestagdes patoldgicas sdo falhas que
impedem ou dificultam o uso adequado de uma via. Dentre
os fatores responsaveis pela deterioracdo do pavimento,
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destacados na literatura, incluem-se: falhas no projeto e
construcdo; auséncia de  manutencdo;  materiais
inadequados, fadiga e oxidacdo; trafego, temperatura,
radiacdo solar e, especialmente e deficiéncia na drenagem
(SOARES, 2022).

Silva (2008) explica que o excesso de agua que se infiltra
no interior da estrutura, relacionado com uma méa dosagem
do concreto betuminoso, é um dos principais responsaveis
pela deterioracdo do pavimento. Consequentemente, a
pressdo e 0 movimento da agua na estrutura do pavimento
provocam 0s danos mais severos.

A presenca de 4gua nas camadas inferiores do pavimento
pode causar sérios problemas estruturais ao longo do tempo.
De acordo com Azevedo (2007), a agua proveniente das
precipitagdes é a principal fonte de infiltracdo na estrutura
do pavimento. A infiltragdo ocorre de duas maneiras
distintas: através da superficie de rolamento ou pelas
bordas. De acordo com Pereira (2003), as infiltraces pelas
bordas dos pavimentos podem ocorrer devido a duas causas:
variagdo na carga hidraulica, que desloca a agua, ou por
capilaridade. Os pontos mais propensos a sofrerem
infiltracbes sdo aqueles com superficies planas ou pontos
baixos em superficies onduladas, pois apresentam maior
dificuldade de escoamento. A &gua da chuva também pode
infiltrar-se através de dispositivos de drenagem superficial,
como canaletas sem  revestimento impermeéavel,
especialmente em areas de corte (PEREIRA, 2003).

A quantidade de fissuras e trincas, juntamente com a
intensidade das chuvas, sdo as causas mais provaveis de
infiltracdo pela superficie de rolamento, como afirmado por
Azevedo (2007). Por outro lado, Tucci (2000) destacou que
chuvas torrenciais, com alta intensidade, tendem a ter uma
duracdo mais curta, e a &gua escoa rapidamente pelo
pavimento. No entanto, chuvas de menor intensidade tém
uma duracdo mais longa, deixando o pavimento em contato
com a agua por mais tempo, o que favorece infiltraces,
mesmo que o pavimento tenha uma baixa taxa de
permeabilidade. A &gua é frequentemente apontada como a
principal causa dos problemas relacionados as vias, tanto de
forma direta quanto indireta.

Como as avenidas abrangem uma &rea extensa, exposta a
varias solicitacfes e alto volume de trafego, é muito comum
observar o surgimento de defeitos ao longo da via. Na
Tabela 1 s8o apresentados os defeitos observados em visita
realizada na Avenida Wilson Alvarenga no dia 19 de maio
de 2023.
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Tabela 1 — Andlise quantitativa das manifestacoes
patolégicas

Analise quantitativa das manifestacdes patoldgicas

Resumo das patologias Quant.

Trincas Isoladas Transversais Curtas 7

Trincas Isoladas Transversais Longas 10

IN

Trincas Isoladas Longitudinais Curtas

[
o

Trincas Isoladas Longitudinais Longas

Trincas Interligadas “Jacaré”

Trincas Interligadas “Bloco”

Afundamento Plastico

Afundamento de Consolidacao

Ondulagédo/Corrugacio

Escorregamento

Exsudacéo

Desgaste

“Panelas”

Remendos Superficial

Remendos Profundo

Vegetacao nas sarjetas

R w R R A o R w N RN RN

Bocas de lobo obstruidas

Fonte: Acervo dos autores, 2023.

As manifestagdes patoldgicas observadas no pavimento
asfaltico podem ter origem em varias etapas dos processos
construtivos, desde o planejamento e projeto até a execucao
e uso, além da falta de manutenc&o preventiva e dos efeitos
climaticos ciclicos comuns na cidade de Jodo Monlevade.
Podemos observar que existe uma grande diversidade de
patologias no trecho percorrido, sendo as mais evidentes as
trincas isoladas longitudinais longas, trincas isoladas
transversais longas e trincas interligadas “jacaré”. Através
da analise quantitativa das manifestacdes patoldgicas foi
gerado o grafico que é mostrado na Figura 8 para melhor
visualizacdo.
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B Trincas Isoladas Transversais Curtas  » Trincas Isoladas Transversais Longas

s Trincas Isoladas Longitudingis Curtas = Trincas Isoladas Longitudinais Longas
u Trincas Interligadas “lacare” ® Trincas Interligadas “Bloco”™
» Afundamento Pldstico n Afundamento De Consolidacdo
» Ondulagdo/Corrugacdo

» Exsudacdo

B Escorregamento
s Desgaste

B "Panelas” # Remendos Superficial
= Remendos Profundo = Vegetagdo nas sarjetas

u Bocas de |obo obstruidas

Fig.8 — Andlise quantitativa de defeitos diagnosticado em
trecho estudado

Fonte: Acervo dos autores, 2023.

Através da Tabela 1 e do gréafico apresentado na Figura 8,
pode-se evidenciar que os trés defeitos mais ocorrente no
trecho estudado sdo a presenca de trincas isoladas longas
(longitudinais e transversais) e de trincas de jacaré.

De acordo com Soares (2022), as trincas isoladas em
pavimentos (transversais ou longitudinais) surgem devido a
méa dosagem da mistura asfaltica utilizada para construcéo
da camada de revestimento do pavimento ou devido ao
processo executivo de compactacdo realizado de forma
excessiva, fatores que ocasionam o fendmeno de dissecacéo
do revestimento asfaltico (BALBO, 2007).

Na Figura 9 é registrada a presenca de um trinca isolada e
longitudinal com o comprimento de 2,6 m e espessura de
2mm no trecho analisado.
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Fig.9 — Trincas Isolada Longitudinal Longa

Fonte: Acervo dos autores, 2023.

Brasil (2003) e Ribeiro (2017) classificam as trincas em
longas e curtas devido ao seu comprimento. Trincas
superiores a 100 cm séo classificadas como longas.

As trincas isoladas longitudinais e transversais s&o
influenciadas pela expanséao térmica que pode ser agravada,
uma vez que a agua acumulada na superficie da via pode
aumentar a exposicdo do pavimento as variagBes de
temperatura, criando tensBes adicionais no pavimento
(DNIT, 20086).

1)

Brito (2023) explica que trincas interligadas “jacaré” podem
ser causadas pela reflexdo de trincas preexistentes, e sob a
acdo de cargas de tr&fego em repeticdo (fadiga), acdo
térmica, envelhecimento do ligante, compactacéo deficiente
do revestimento, deficiéncia no teor do ligante asféltico,
subdimensionamento, rigidez excessiva do revestimento,
recalques diferenciais e entre outros. Na Figura 10 é
mostrada a presenca de trincas interligadas.
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Fig.10 — Trincas Interligadas

Fonte: Acervo dos autores, 2023.

Foi evidenciada a presenca de 7 trechos degradados devido
a presenca do defeito, sendo a média de area por trecho de
2,4mz2,

Nessa area, devido a precariedade do sistema de drenagem,
ha vérios pontos onde a umidade permanece por longos
periodos de tempo, podendo resultar em infiltracGes através
das trincas na plataforma do pavimento, ocasionando outros
problemas que prejudicam o desempenho da via.

Em concomitancia com Brasil (2006), um sistema eficiente
de drenagem é fundamental para o adequado escoamento da
adgua em vias, desempenhando um papel crucial na
durabilidade do pavimento, reduzindo os efeitos adversos
da &gua e minimizando o surgimento de patologias e danos
estruturais.

Brasil (2006), Balbo (2007) e Soares (2022) explicam que a
ineficiéncia de sistemas de drenagem adequada nas vias
urbanas pode levar ao acumulo de &gua no subsolo. O
subsolo saturado pode causar um aumento na pressao
hidrostatica, resultando em empuxos laterais que podem
gerar trincas.

Além da auséncia de dispositivos de drenagem “bocas-de-
lobo” e pouca inclinagdo do pavimento para a formagao do
abaulamento recomendado na construcédo de vias, nos locais
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onde havia “bocas-de-lobo” as mesmas estavam obstruidas
por vegetacdo como é mostrado na Figura 11.

=

e v e [@ /08 .,

Fig.11 — Obstrucéo de dispositivo de drenagem

Fonte: Acervo dos autores, 2023.

Quando a 4gua da chuva ndo é adequadamente drenada, ela
pode se acumular e permanecer na superficie da via por
periodos prolongados. Isso pode levar a penetracdo da dgua
no pavimento, causando um enfraquecimento e
comprometendo a estabilidade do solo sob o pavimento,
facilitando a formacdo de trincas.

Outro problema identificado na via analisada foi a presenca
de defeitos que surgiram de forma concomitante devido a
execucdo de valas no pavimento. A Figura 12 mostra a
presenca de uma panela contigua em um afundamento de
via.

Martins (2019) explica que parte dos defeitos em
pavimentos sdo associados de forma direta & ma qualidade
na execucao de valas para instalacdo ou reparo de redes de
infraestrutura urbana. Defeitos como afundamento, trincas,
corrugacéo e panelas, sdo muito comuns nesses casos.

Os defeitos denominados panelas se formam na plataforma
do pavimento, podendo se estender até as camadas
inferiores da estrutura. Elas séo resultados de um processo
avancado de deterioragdo do pavimento, capazes de reduzir

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(10)-2023

sua capacidade estrutural sob a acdo de trafego e em
presenca de agua, apos a ocorréncia de trincas por fadiga ou
desgaste e remogio de partes do pavimento.

A % | L. e —

Fig.12 — Defeito devido a mal execucé@o de manutengao de
elementos da via

Fonte: Acervo dos autores, 2023.

Brasil (2006) e Soares (2022) explicam que esse defeito
ocorre com mais frequéncia em revestimento com pouca
espessura ou baixa capacidade de suporte das camadas
inferiores (falha estrutural), e podem aparecer em locais
com segregacdao de material (falta de ligante em alguns
pontos) ou com problemas construtivos (drenagem
inadequada). Em casos mais criticos, as panelas sao
acompanhadas por erosdo interna (BRASIL, 2006).

O afundamento diagnosticado é por consolidagdo e esta
ligado a falta de controle de compactacdo das camadas. Em
geral, ndo ha verificacdo da densidade in loco, nem da
umidade 6tima das mesmas na maioria dos casos, fazendo
com que 0s materiais apresentassem baixa resisténcia e alta
compressibilidade (MARTINS, 2019).

Embora os defeitos apresentados na Figura 12 ndo possam
ser caracterizados pela ineficiéncia de dispositivos de
drenagem, os mesmos podem ser agravados em presenca de
umidade excessiva.
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E valido ressaltar que, mesmo com as espessuras adequadas
e 0 uso de técnicas construtivas apropriadas, a
pavimentagdo esta sujeita a deterioragdo ao longo do tempo,
devido a diversos fatores, como a acdo das cargas e as
condicdes climaticas. E fundamental, entdo, realizar uma
avaliacdo funcional dos pavimentos, levando em
consideracdo a analise da superficie e o impacto do seu
estado na qualidade e conforto durante o rolamento.

O sistema de drenagem € parte integrante de um projeto de
uma via e deve ser previsto e executado de acordo com as
condicionantes relativas.

As bocas-de-lobo de uma via tém a finalidade de receber
aguas provenientes das sarjetas, e as encaminham para
caixas coletoras até a rede de drenagem da via.

Esses dispositivos desempenham um papel fundamental na
coleta e encaminhamento adequado das &guas pluviais,
evitando acimulos e possiveis problemas de inundacéo nas
vias. Além de serem dimensionados e executados de forma
correta, devem ser providos de manutencdo para garantir o
seu bom funcionamento.

A manutencdo adequada dos dispositivos de drenagem e a
remocdo regular da vegetacdo e residuos sélidos séo
medidas essenciais para garantir o bom funcionamento do
sistema de drenagem. Isso ajudara a prevenir acumulo de
&gua, danos ao pavimento e possivel aumento na ocorréncia
de defeitos.

Com base nos defeitos identificados, é necessaria a adocao
de acBes que reestabelecam as condi¢des minimas para
desempenho do pavimento, como por exemplo:

e Projeto de acordo com as normas técnicas vigentes

e A realizagdo de manutencdo corretiva nos pontos
de desgaste, afundamento plastico e degradagdo
superficial do pavimento por meio de raspagem e
reconstrucéo dos trechos afetados;

e A aplicacdo de reforco nas trincas longitudinais e
em bloco para garantir maior estabilidade e
durabilidade;

e A realizagdo de remendos nos buracos existentes
no pavimento para evitar danos adicionais.

Quanto as manifestacfes patolégicas encontradas nos
dispositivos de drenagem pluvial do trecho estudado, elas
sdo principalmente causadas pela falta de manutencéo, o
que compromete a seguranca e durabilidade do pavimento,
resultando em infiltragdo de agua, erosdo das camadas
inferiores, contaminagdo dos lencgois freéticos e até mesmo
alagamentos. Para mitigar esses efeitos, sugere-se as
seguintes acOes imediatas
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e A realizagdo da manutencéo e limpeza periddicas
das sarjetas para garantir o fluxo adequado da
agua;

e Arealizag8o de manutencéo e limpeza dos bueiros,
incluindo a recolocacdo de tampas e outros
elementos necessarios para garantir o correto
escoamento;

e Implementacgdo de protocolo para as manutenges
das instalacGes subterréneas, visando a escavacao,
reaterro, compactacéo e remendo.

e A realizacdo de manutencdo do calgcamento,
incluindo a impermeabilizacdo adequada, a fim de
evitar infiltracOes de agua.

V. CONCLUSAO

A partir da pesquisa realizada em campo, constatou-se que
a ineficiéncia do sistema de drenagem superficial tem
efeitos negativos na plataforma do pavimento analisado.
Isso resulta na intensificagéo dos defeitos existentes naquela
area especifica, causando maiores transtornos aos Usuarios.
Dessa forma, os dispositivos de drenagem com baixa
eficiéncia resultam em pontos de alagamento com alta
umidade, aumentando a possibilidade de infiltracdo nas
camadas estruturais do pavimento. Com o estudo, pode-se
observar que existiu falha de projeto em relagdo as
estruturas de drenagem, prejudicando assim a durabilidade
do revestimento asfaltico.

A boa conservacéo dos dispositivos de drenagem superficial
e do sistema como um todo traz beneficios significativos
para as vias, economiza os recursos financeiros pablicos e
favorece o bem-estar da populacéo. Um sistema eficiente de
drenagem evita o acimulo de agua, reduzindo danos
estruturais e aumentando a durabilidade do pavimento. Isso
resulta em menor necessidade de reparos e melhor uso dos
recursos publicos. Além disso, um sistema bem conservado
proporciona seguranga e conforto aos usuarios da via,
evitando acidentes causados por acimulo de agua. Portanto,
a conservagdo dos dispositivos de drenagem é fundamental
para obter resultados positivos, tanto em termos de
economia quanto de satisfacdo e seguranca da populacéo.

Sendo assim, é imprescindivel que sejam adotadas medidas
concretas para recuperar e melhorar a qualidade da
pavimentacdo e drenagem da Avenida Wilson Alvarenga,
bem como para garantir a implementacdo de um plano
abrangente de fiscalizagdo e manutencdo na cidade.
Somente assim serd possivel proporcionar uma
infraestrutura duradoura, eficiente e econbmica, atendendo
as necessidades da populagdo e contribuindo para o
desenvolvimento sustentavel da regiéo.
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increase equity at the expense of debt, thus boosting operational funding
through retained earnings. These findings illuminate the complex
relationships between capital structure, corporate governance, and bank
performance, offering valuable insights for financial practitioners and
policymakers.

I. INTRODUCTION Despite these challenges, banks continue to earn
commendation for their profitability, extensive branch
networks, and outstanding customer service (Lottu et

In recent years, the global economy has witnessed
significant transformations, marked by events such as the

2008 financial crisis and subsequent credit crunch (Blasco-
Martel, Y., Cuevas, J., & Riera-Prunera, 2023). These events surplus capital and its effective deployment to areas of the
economy facing deficits, achieved through lending and

saving operations, primarily driven by customer deposits.
Larger banks, in particular, are assumed to wield more
financial influence due to their ability to engage in extensive

al.,2023). Central to a bank's mission is the accumulation of

have sparked a surge in academic and research interest in
the banking industry worldwide. The effects of these global
shifts have reverberated through the African banking sector,
driven by the increasing interconnectedness of global

financial systems (Allam, Bibri & Sharpe, 2022). African lending and saving operations. However, the banking
industry has undergone substantial transformations in its

financial and monetary environment, coupled with
technological advancements, leading to heightened

banks, particularly those in Ghana, have found themselves
deeply influenced by the evolving landscape of banking
services on a global scale (Ahmed & Rehman, 2008).
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competition among banks (Spathis et al., 2002; Bisht et al.,
2022). As financial intermediaries, banks are entrusted with
the critical role of ensuring the efficient flow of capital to
sectors of the economy in need. Despite the presence of
other financial institutions in the intermediation process,
banks are widely regarded as the most pivotal.

In the Ghanaian context, the banking sector presents
substantial ~ financial opportunities despite  fierce
competition (Ghana Banking Survey, 2009; Boadi &
Osarfo, 2019). However, these opportunities are
accompanied by inherent risks, including credit, market,
and operational risks, which banks must navigate to
maintain  their competitive edge (Amidu, 2007).
Consequently, banks must devise innovative strategies to
determine the adequate capital reserves required to mitigate
unexpected losses stemming from these risk exposures. The
importance of capital in ensuring the stability and longevity
of banks in this dynamic landscape cannot be overstated.

The definition of banks varies from one nation to
another, encompassing a range of functions and services.
The banking sector is regulated and overseen by the Bank
of Ghana, serving as the central bank. Reforms aimed at
fostering competition, attracting foreign investment,
enhancing operational efficiency, and promoting electronic
banking services have liberalized Ghana's banking sector.
As a result, the industry has witnessed increased
competition and the adoption of robust business practices,
cutting-edge technology, and advanced risk management
systems.

In addition to the 31 universal banks, including those
with foreign ownership, Ghana's banking sector
encompasses rural and community banks, as well as non-
banking financial institutions such as savings and loan
associations, leasing companies, finance firms, and
mortgage lenders. This diverse landscape reflects the
evolving and dynamic nature of the banking industry in
Ghana, poised to meet the challenges and opportunities of
the future.

The choice between debt and equity capital represents a
pivotal financial decision for businesses, including banks
(Glen and Pinto, 1994; Park, 2022). To make this choice
effectively, managers must grasp how capital structure
impacts performance, as profitable banks meticulously
consider their financing options to remain competitive. This
choice varies across economies due to country-specific
factors (Bos and Fetherston, 1993; Omete, 2023). This
understanding underscores the importance of exploring the
relationship  between capital structure and bank
performance in the Ghanaian banking sector, which has
received limited attention in the existing literature.
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Amidu (2007) pioneered the examination of Ghanaian
banks' capital structure determinants. Recent developments,
such as the 2017-2018 banking crisis in Ghana, wherein the
central bank allowed private entities to take over indigenous
banks through mergers and acquisitions, alongside the entry
of international players like First National Bank and
Republic Bank, have reshaped the competitive landscape.
Liberal banking laws have also permitted international
banks, including Citibank N.A. and Bank of Beirut, to
establish a presence in Ghana. The perception of sustainable
growth, transparent legislation, competent regulation, and
political stability serve as key drivers of investment in the
Ghanaian banking sector.

Corporate governance, although has a universal goal,
varies across nations due to unique systems influenced by
socioeconomic, legal, political, and cultural factors (Huynh
et al., 2022; Nobanee & Ellili, 2022; Borgia, 2005; Okike,
2007). Despite these variations, its core objective remains
consistent: to govern the actions of a company's various
members. The OECD (1999) defines corporate governance
as the system managing and governing commercial
businesses, prescribing decision-making processes, rights
and obligations distribution among stakeholders, and
performance evaluations (El-Chaarani et al., 2022; Molla et
al., 2023).

Although extensive research exists globally on the
relationship  between  capital structure, corporate
governance, and firm performance, there is a dearth of
literature on their interplay in the context of the Ghanaian
banking sector. Understanding this dynamic is crucial given
the sector's significance in the country's transition from an
agriculture-focused economy to a service sector-driven one
(Agwu etal., 2023; EconomyWatch.com, 2011). The recent
banking crisis in Ghana underscored the importance of
effective corporate governance, but the impact of these
practices on banks' performance remains context-specific.
Therefore, this study aims to investigate the causal
relationship between capital structure and stock return, as
well as the link between corporate governance and stock
returns, filling the research gap and shedding light on the
unique dynamics of Ghanaian banks in the service sector.

II. LITERATURE REVIEW
2.1 Corporate governance and Agency theory

The oversight and regulation of business operations in a
transparent manner has long been recognized as a crucial
aspect of corporate governance. The centrality of the agency
theory in the examination of corporate governance is
evident via the extensive referencing of research
publications. The research conducted by Ross (1973) and
later expanded upon by Jensen and Meckling (1976) has
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suggested that the agency theory provides a suitable
framework for examining corporate governance. This
notion prompts us to contemplate the behavioural
tendencies of managers. The case of corporations that
provide their managers with variable remuneration based on
the growth of turnover might be cited. Similarly, it is
imperative to acknowledge that the effectiveness of internal
control and internal audit functions within organizations can
significantly contribute to enhancing the corporate
governance framework of those organizations. According to
Nyakundi et al. (2014) and Kumar et al. (2022) it serves as
a key factor in ensuring the effective operation of business
processes within a regulated setting, with the goal of
enhancing financial performance.

Effective  corporate = governance  entails  the
implementation of control and oversight procedures to
guarantee that managerial actions align with the optimal
interests of shareholders (Al-Zaqgeb et al., 2022; Abdullah &
Tursoy, 2023). This may encompass the establishment of an
autonomous board of directors, remuneration of executives
tied to the company's success, financial transparency, and
dissemination of pertinent information to shareholders.
Corporate governance plays a pivotal role in mitigating
conflicts of interest and enhancing the financial
performance of a company by the implementation of
suitable incentives and controls. This, in turn, leads to an
augmentation in the firm's value and the return on
investment for its shareholders. Yermack (1996) conducted
a study to examine the significance of corporate governance
mechanisms and their influence on financial performance.

Additionally, Shleifer and Vishny (1997) conducted a
comprehensive evaluation of the current body of literature
to assess the status of research on corporate governance.
The researchers reached the conclusion that agency theory
serves as a significant conceptual framework for
comprehending the connection between corporate
governance and financial performance. Moreover, they
assert that it can be utilized to develop efficient governance
procedures for companies (Abdullah & Tursoy, 2023). Let
us contemplate a corporation that is listed on the stock
exchange, wherein the stakeholders own a vested interest in
the optimization of their share value. In contrast, the
objectives of the company's managers may diverge,
encompassing the maximization of personal income or the
preservation of their authority inside the organization. The
divergence of interests among stakeholders can result in
strategic decisions that may not align with the ideal
outcomes for the company or its shareholders. In the above
scenario, it is posited by agency theory that the
implementation of robust corporate  governance
mechanisms can effectively harmonize the interests of
stakeholders and enhance the financial performance of the
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organization. One illustrative instance involves the
establishment of an autonomous and proficient board of
directors, which can effectively oversee the actions of
executives and formulate strategic choices that align with
the welfare of shareholders. In a similar vein, the provision
of incentives to executives, contingent upon the
performance of the company, can serve as a motivating
factor for exerting increased effort towards enhancing the
overall worth of the organization. In essence, agency theory
posits that the establishment of effective corporate
governance mechanisms is crucial to align the interests of
stakeholders and enhance the financial performance of the
firm. Through the implementation of suitable control and
oversight systems, corporate governance has the potential
to mitigate conflicts of interest and enhance shareholder
value.

2.2 Capital structure and bank performance

The discourse surrounding the capital structure of
enterprises originated with the seminal research conducted
by (Modigliani and Miller, 1958). The proponents initially
maintained the stance that the financial techniques
employed by a firm do not have an impact on the firm's
worth. However, this perspective underwent a shift in 1963
following subsequent investigations. The study determined
that altering the capital structure of a firm can effectively
enhance its value, although it is crucial to consider an
optimal blend of capital structure. The discourse
surrounding the most advantageous capital structure was
reinvigorated in 1984 by the introduction of the pecking
order theory. According to Myers and Majluf ,1984, this
theory posits that profitable firms tend to limit their reliance
on debt capital and instead prioritize the utilization of
domestically generated money.

The subsequent proposition known as the static trade-off
theory posits that organizations make decisions regarding
their target leverage ratios by considering the trade-off
between the advantages and disadvantages associated with
increasing their leverage (Opoku-Asante et al., 2022). In the
absence of adjustment costs, firms would consistently
counteract departures from their primary aim. Conversely,
in situations where significant adjustment costs are present,
it is probable that the duration of the adjustment process will
be significantly prolonged (Fama and French, 2002; Oanh
et al.,2023). Gleason et al., 2000 posited that organizations
could enhance their performance by strategically employing
varying proportions of debt and equity in their capital
structure, drawing primarily upon the static trade-off
concept.

When analysing the influence of capital structure on
firm performance, the extant finance literature identifies
two types of performance measures. These include the
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conventional accounting measures of performance, such as
return on assets (ROA), return on equity (ROE), earnings
per share, and Tobin's Q. Additionally, there are profit
efficiency measures, such as frontier efficiency as proposed
by Berger and di Patti, 2002. Abu-Rub, 2012 employed
various performance indicators, including return on average
equity (ROE), return on average assets (ROA), earnings per
share, Tobin's Q, and the market value of equity to book
value of equity ratio, to examine the influence of capital
structure on firm performance. In addition to the impact of
capital structure on a company's success, Hansen and
Wernerfelt (1989) identified external and organizational
factors as key determinants of firm performance.

In a separate investigation, Hoffmann (2011) conducted
an analysis utilizing data from the United States banking
sector spanning a duration of 13 years. The objective of this
study was to explore the association between earnings and
capital within the industry. The findings revealed a negative
correlation between the ratio of equity to assets and bank
profitability. Additionally, a non-monotonic U-shaped
relationship was observed between these variables. This
statement suggests that the first adoption of leverage can
potentially lead to a reduction in agency costs and an
enhancement in firm performance. However, after a certain
point, further increases in leverage can raise the anticipated
costs associated with bankruptcy and financial distress
(Berger and di Patti, 2002). Additionally, Berger, 1995
conducted a study investigating the correlation between the
capital-to-assets ratio and bank profitability. The findings of
the study revealed a significant and positive association
between the capital-to-assets ratio and bank profitability.
This suggests that an increase in the capital-to-assets ratio
may result in reduced bankruptcy costs and lower interest
payments, which could potentially mitigate a substantial
portion of any decline in earnings.

2.3 Corporate governance and performance

In scholarly investigations that have incorporated
corporate governance as a primary variable, two principal
domains have been subject to examination. The primary
objective is to examine governance through the lens of
shareholder and capital structure considerations. The
secondary objective is to explore the composition of boards
of directors and enhance the effectiveness of governance
mechanisms to enhance financial performance. Several
studies have highlighted the significance of capital
structure, including the works of Khan et al. (2022);
Haralayya, B. (2022); McConnell and Servaes (1990),
Nesbitt (1994), Smith (1996), Del Guercio and Hawkins
(1999), and Hartzell and Starks (2003). These researchers
have observed a positive impact on management behaviour
resulting from the involvement of institutional shareholders.
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In the realm of board of directors' operations, notable
contributions have been made by Brickley et al. (1994) and
Lee et al. (1999), who have underscored the significance of
independent or external directors in enhancing the standard
of governance efficacy. Furthermore, Jensen (1993) has
demonstrated that the presence of multiple directorships
enhances the level of autonomy granted to directors,
enabling them to exert influence on the financial outcome.

Shleifer and Vishny (1997) propose that corporate
governance procedures serve to mitigate agency costs
arising from conflicts of interest among stakeholders inside
institutions. According to a later analysis by the OECD
advisory group in 2004, it was found that efficient corporate
governance has the potential to boost economic efficiency
and growth, while also improving investor trust. Moreover,
it leads to enhanced operational performance. According to
Claessens (2003), the adoption of corporate governance
practices also enhances institutions' access to external
financing, improves operational performance, and reduces
the cost of capital.

The current body of scholarly research pertaining to
Italian banks has primarily concentrated on the examination
of ownership structures, with a specific emphasis on the
efficiency disparities between publicly owned banks and
their privatized counterparts. In their study, Bianchi, Di
Battista, and Lusignani (1997) investigate the correlation
between various corporate governance measures and the
performance of banks. The researchers discover that private
banks consistently outperform publicly owned banks across
all evaluated criteria. De Bonis (1997) demonstrates that
publicly held banks exhibit inferior performance metrics,
even when eliminating the significantly distressed
institutions in the Southern region.

Multiple research investigations have identified
empirical data suggesting that private banks operating as
cooperative banks have superior management practices. In
the study conducted by Farabullini and Ferri (1997) about
the ex-ante probability of underperformance among banks
in the southern region, it was shown that cooperative banks
had a lower likelihood of bad performance. Within the realm
of publicly owned banks, savings banks are local
establishments that have predominantly fallen under the
jurisdiction of prominent banking foundations. The precise
role of these foundations remains a topic of ongoing
scholarly discourse. Furthermore, it has been observed that
the organizational structures of savings banks have
exhibited a greater resemblance to those commonly found
in public administration, as opposed to other banks that are
publicly held. The impact of the stock market on managerial
control is not definitively established: Bianchi, Di Battista,
and Lusignani (1997) observe limited evidence supporting
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the notion that stock exchange listing leads to market
discipline. Due to the limited availability of comprehensive
data, there has been a relative neglect of alternative facets
pertaining to organizational structure and corporate
governance.

2.4 Hypothesis Development

Several research in Ghana have examined the
relationship between capital structure and performance,
yielding consistent findings. In a study conducted by Abor
(2005), the relationship between the capital structure and
performance of 22 firms listed on the Ghana Stock
Exchange (GSE) was examined. The findings revealed a
substantial positive correlation between short-term
indebtedness, as measured by the short-term debt-to-assets
ratio and return on average assets (ROAA). The researcher
also discovered a substantial negative link between
performance and long-term debt, as measured by the long-
term debt-to-assets ratio. The results of this study align with
the findings of Hadlock and James (2002), which propose
that profitable enterprises tend to employ a greater amount
of short-term debt. In a separate investigation conducted by
Bokpin et al. (2010), it was observed that companies listed
on the Ghana Stock Exchange (GSE) tend to employ
significant amounts of loan capital, indicating a strong
inclination towards utilizing short-term debt as a means of
funding their business activities. However, Ghanaian listed
banks are limited when it comes to studies as such. It is for
this reason that this study seeks to address banks. To
discover if the results for listed firms are consistent
literature, we developed the following hypothesis:

H;: - There is a causal relationship between the equity
ratio and stock return.

H>: - There is a causal relationship between the debt
ratio and stock return.

Hs: - There is a causal relationship between the debt-
to-equity ratio and stock return.

Corporate governance has garnered considerable
attention and experienced substantial development as a
significant instrument, particularly in recent decades. The
recent financial crises, rapid privatization growth, and the
presence of financial institutions have contributed to the
strengthening of corporate governance norms in various
institutions across different countries. Numerous studies
have demonstrated that effectively implemented corporate
governance procedures significantly contribute to
organizational performance. The implementation of

The following specification was thus adopted:
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effective corporate governance practices is crucial for a firm
due to various reasons: According to the Organisation for
Economic Co-operation and Development OECD (2004),
the implementation of effective corporate governance
practices has been found to enhance the reputation of a
company, mitigate risks, and instil greater confidence
among shareholders. Moreover, the establishment of sound
corporate governance practices entails the implementation
of many cohesive processes, internal control systems, and
external settings that collectively enhance the overall
effectiveness of business enterprises, hence fostering
excellent corporate governance. The fundamental objective
of corporate governance is to enhance the performance of
companies by establishing and maintaining incentives that
motivate corporate managers to optimize the operational
efficiency, return on assets, and long-term growth of the
firm. This is achieved by implementing mechanisms that
restrict managers from misusing their authority over
corporate resources. For this reason, we test to find if there
exist a causal relationship between corporate governance
and stock returns as presented in our hypothesis four (4)
below:

Hy: There is a causal relationship between corporate
governance and stock returns.

III. DATA AND METHODOLOGY

This study utilized data of 11 listed Ghanaian banks
given the license to operate the business of banking in
Ghana over a period of fourteen years spanning from 2005
to 2019. The data was collected from the fact book of the
Ghana Stock Exchange.

The general form of the panel data model can be specified
more compactly as follows:

Y.. = o + ,BXM+ €

it

The subscript 1 representing the cross-sectional
dimension and t denoting the time-series dimension. The
lefthand variable Y, represents the dependent variable in
the model and X, contains the set of independent variables
in the estimation model, and is taken to be constant overtime
t and specific to the individual cross-sectional unit i. If a is
taken to be the same across units, ordinary least squares
(OLS) provide a consistent and efficient of o and p.
Researchers use multiple regression model to test the
impact of independent variables on dependent variable.

SR, = fBo+ BiER,  + B2DR, + BsDE,  + B:M ™, + fsLn_TA  +5,, (1)
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SR i, total stock return i in period t andfo, Bi, B2, B3, P4
are model coefficients . ER ;; is the ratio of total equity to
total assets for firm i in period t. DR i is the ratio of long
term debt to total assets for firm i in period t . DE i; is the

ratio of debt to equity for firm i in period tand M ™, is the

International Journal of Advanced Engineering Research and Science, 10(10)-2023

vector of macroeconomic variables (inflation and real GDP
per capita). Ln_TA is the log of Total Assets and &, is the

Error term.

Table 1: Variables and Indicators

Concept Variables

Indicators

Capital Structure Equity ratio (ER)

Debt ratio (DR)

Debt to Equity Ratio (DE)

Corporate Governance

Bank Performance Stock Return (SR)
Robust Checks ROA
ROE
TOBIN’S Q

Controls

Ln TA

Governance processes

Macroeconomic Variables

Total Equity/ Total Assets
Total Debt/ Total Assets
Total Debt / Total Equity

Scorecard

(P1-Po) +D/Py

P;=Pending Stock Price

Po=Initial Stock Price

D= Dividend

Net Income/Total Assets

Net Income/Stockholder’s Equity
Equity Market Value/Equity Book Value
Inflation and GDP

Firm size=log of Total Assets

The equity ratio is a financial indicator utilized to assess
the level of leverage employed by a company. The
evaluation of a company's debt management and asset
funding is determined by analysing its investments in assets
and the level of equity. A low equity ratio signifies that the
corporation predominantly relied on debt for asset
acquisition, a well-recognized indicator of heightened
financial risk. Companies that possess higher equity ratios
typically demonstrate adequate funding of their asset
requirements while minimizing the use of debt.

The debt ratio measures a company's debt-based
financing of assets, indicating its solvency. A high ratio
signifies significant debt reliance, raising lending risk for
creditors. Steady cash flows are essential to service debt,
particularly in competitive or rapidly evolving industries.
Oligopolistic or monopolistic firms may safely accumulate
debt with reliable cash flows. Investors use this ratio to
assess efficient debt utilization for business expansion. It
holds critical importance for both company management
and investors. The formula, as shown in Table 1.0,
computes total debt, consisting of short-term (due within 12
months) and long-term liabilities. Total assets encompass
all assets owned, including cash, marketable securities,
accounts receivable, and more, categorized as current or
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long-term assets. Total assets result from adding liabilities
and owner's equity.

The Debt-to-Equity ratio, also known as the "debt-
equity ratio," measures the proportion of total debt to
shareholders' equity. It reveals a company's capital structure
preference for debt or equity financing. A higher ratio
suggests leverage, favorable for stable, cash-rich firms but
not for declining ones. Conversely, a lower ratio indicates
less reliance on debt, nearing full equity financing. The
ideal ratio varies by industry. A stock market return refers
to the alteration in value, either positive or negative, of an
investment or asset as observed over a specific period. A
positive return signifies that a financial gain has been
achieved on the investment. A negative return signifies a
decline in the value of the investment, resulting in a
financial loss.

The Return on Assets (ROA) is a financial indicator
used to assess the profitability of a corporation by
comparing its net income to its total assets. The ratio serves
as a measure of a company's performance, as it compares
the net income it generates to the capital invested in its
assets. A positive correlation exists between the level of
return and the degree of productivity and efficiency
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demonstrated by management in the allocation and
utilization of economic resources.

Return on Equity (ROE) assesses a company's
profitability relative to its shareholders' equity. It calculates
net income as a percentage of shareholders' equity, typically
presented as a percentage. For instance, a 7% ROE means
earning $7 for every $100 in shareholder equity. This
percentage reveals how efficiently a firm utilizes its capital
for profit generation. ROE can also gauge a company's self-
sustaining growth potential, i.e., its ability to grow without
additional borrowing. Comparing a company's ROE to the
industry average can highlight its competitive advantage. A
consistent, increasing ROE suggests a firm effectively
reinvests earnings, enhancing productivity and gains.
Conversely, a declining ROE may signal management's
inefficiency in reinvesting capital. Companies surpassing
their industry's ROE average are often preferred choices for
investors.

The Q Ratio, also known as Tobin's Q Ratio, quantifies
the relationship between the market value and replacement
value of tangible assets. Developed by Nobel laureate James
Tobin, it hypothesizes that the aggregate market value of
listed corporations should approximate their replacement
costs. This ratio is useful for evaluating individual
companies and the overall stock market. To account for
potential size-related impacts on profitability in the banking
sector, we used the natural logarithm of total assets
(Ln_TA). Larger banks can offer a broader range of services
and operate more efficiently, potentially boosting
profitability. They can also access cost-effective borrowing
opportunities, enhancing profitability. We also considered
the macroeconomic environment's impact on bank
profitability, factoring in variables like inflation and real
GDP per capita, which influence customer demand for
banking products and services. The study's population
included all 11 banks listed on the Ghana Stock Exchange,
licensed and operating between 2005 and 2015. We
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collected data on corporate governance practices and
financial performance from secondary sources, specifically
annual reports provided by the Ghana Stock Exchange Fact
Book. These reports offer detailed insights into a firm's
activities and financial performance during the preceding
year, benefiting investors and stakeholders.

Lastly, a scorecard methodology, inspired by Ebenezer
Edward  Arthur, evaluates corporate governance
implementation in Ghana's banks. Scorecards, per the
International Finance Corporation (IFC) in 2014,
quantitatively assess adherence to governance codes. These
tools gauge governance processes against predetermined
benchmarks, aiding market analysts, policymakers,
directors, shareholders, and others in assessing corporate
governance levels. Rankings or ratings can be derived from
scores to position a corporation relative to others. However,
the mere existence of a local governance code does not
guarantee improved practices. Adopted from private sector
investors, scorecards offer a means to identify areas for
performance enhancement in strategic planning, decision-
making, risk management, controls, and organizational
structures, as per the IFC (2014)

IV. EMPIRICAL RESULTS AND DISCUSSION

Table 2 provides a summary of the descriptive statistics
of the dependent and independent and control variables and
shows the average indicators of variables computed from
the financial statements. The mean equity of the banks is
0.21 which means around 21 per cent of the total assets
consists of equity. The average of debt ratio of 84 percent
suggests that 84% of banks assets are financed by debt.
Given a standard deviation of 6%, the table tells us that
majority of the Ghanaian listed banks achieved this mean.
The mean Debt to equity ratio is 6.34 with standard
deviation of 1.26 suggesting that majority of banks could
not attain the mean Debt-to equity ratio.

Table 2: Descriptive Statistics

Variables Mean Std. Dev. Min Max Observations
ER 0.21 0.12 0.12 0.47 154
DR 0.84 0.06 0.72 0.90 154
DE 6.34 1.26 4.06 7.79 154
SR 0.09 0.25 0.06 0.14 154
Ln TA 0.71 0.63 0.82 0.94 154
M™ 0.54 0.23 0.54 0.89 154

4.1 Diagnostic tests

In the domain of statistical modelling and data analysis,
the presence of heteroscedastic errors introduces a
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captivating and intricate phenomenon. Heteroscedasticity,
often characterized as a departure from the
homoscedasticity assumption, adds layers of complexity
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and nuance to our understanding of statistical relationships, are pulled towards outliers, inflating estimate variances, and
demanding careful consideration. Robust estimation potentially obscuring the true impact of outliers. Although
becomes imperative when there is a strong suspicion of least squares methods are considered robust in terms of not
heteroscedasticity. The homoscedastic model assumes increasing the type I error rate under model violations, they
constant error variance across all values of x, but in the real often exhibit a lower type I error rate and a significant
world, variance may vary with x, aligning more accurately increase in type II errors when outliers are present, a

with practical scenarios.

Another common scenario where robust estimation is

phenomenon known as the conservatism of classical
methods. To evaluate the presence of heteroscedasticity, we

crucial is when dealing with data containing outliers. In the conducted a White Noise Test, with the results presented in

presence of outliers

originating from distinct data- Figure 1. The absence of data flaws has led us to proceed

generation processes, traditional least squares estimation with robust regression, emphasizing the critical importance

becomes inefficient and biased. Least squares predictions

of robust estimation in addressing the complexities
introduced by heteroscedastic errors.
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The stationarity of variables in this study plays a critical
role in its behavior and characteristics. If two variables
exhibit trends over time, a regression of one on the other
may yield a high R? even if they are unrelated. Furthermore,
if the variables in the regression model are not stationary, it
violates the standard assumptions for asymptotic analysis.
In such cases, the typical "t-ratios" will not follow a t-
distribution, rendering hypothesis tests on regression
parameters invalid. To mitigate these issues, we conducted
an Augmented Dickey Fuller (ADF) test to ensure the
variables' stationarity. The ADF test results are presented in
Table 3. If the t-statistic exceeds the 5% critical value, we

International Journal of Advanced Engineering Research and Science, 10(10)-2023

reject the stationarity assumption. At the initial level, all our
variables have absolute t-statistics greater than the 5%
critical value (absolute value) of 3.000. Consequently, we
take a first difference. After differencing, only two variables
(equity ratio and debt-to-equity ratio) exhibit t-statistics
conforming to stationarity. Therefore, we proceed to take a
second difference for the remaining non-stationary
variables. At this stage, all our variables are stationary,
enabling us to move to the next step: investigating whether
these variables move together in the long run. To
accomplish this, we conducted a Johansen test for

Table 3: Unit Root Test using Augmented Dickey-Fuller Test

cointegration, as detailed in Table 3.

Variable Test Test statistics 5% Ceritical Value Conclusion
Equity ratio Level -2.326 -3.00 N
Ist diff -3.971 -3.00 Y
Debt ratio Level -1.851 -3.00 N
1% diff -2.660 -3.00 N
27 diff -3.589 -3.00 Y
De ratio Level -2.518 -3.00 N
1% diff -3.364 -3.00 Y
Corporate Level -1.834 -3.00 N
Governance 1 diff -2.254 -3.00 N
27 diff -3.574 -3.00 Y
Stock return Level -1.450 -3.00 N
1% diff -2.640 -3.00 N
27 diff -5.742 -3.00 Y
Ln TA Level -2.813 -3.00 N
15 diff -3.615 -3.00 Y
M™ Level -1.642 -3.00 N
18t diff -4.283 -3.00 Y
ROA Level -0.695 3.00 N
15 diff -3.999 3.00 Y
Level -0.316 3.00 N
15 diff -3.918 3.00 Y
TOBIN’S Q Level -3.168 3.0 Y

NOTES: 1% critical value of -3.750 and 10% critical value of -2.630. In the conclusion, N indicates non- stationery and Y

indicates stationary.

Once variables have been classified as integrated of
order I (0), I (1), 1(2) etc., it is then possible to set up models
that lead to stationary relations among the variables, and
where standard inference is possible. Johansen co-

www.ijaers.com

integration test was used to find a broader classification of
co-integration for the variables, it follows that:

xLt = 1 + B2x2,t + ... + gpxp,t + ut
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Where, p is the number of variables in the equation. We
assumed that I (1) might cointegrate to form a stationary
relationship, and a stationary residual term ‘“ut =
x1,t—=p1-p2x2,t—...—Ppxp,t. This equation represents the

International Journal of Advanced Engineering Research and Science, 10(10)-2023

assumed economically understanding of steady state or
equilibrium relationship among the variables. If the
variables are cointegrating, they will share a common trend
and form a stationary relationship in the long run.

Table 4: Johansen Tests for cointegration

Maximum rank Parm LL Eigen value Trace stats 5% critical valu
0 4 1.6114584 -0.9956 110.7300 47.21
1 11 26.019266 0.99241 61.9144 29.68
2 16 40.266099 0.94212 33.4207 33.4207
3 19 51.775911 0.89994 10.4011 3.76
4 20 56.976447 0.64658 27.6396 8.32
5 21 59.231780 0.62689 11.6591 7.45
6 23 61.534562 0.57243 79.6427 12.61

From our table 4, we see that our variables will cointegrate in the long run given that all six trace statistics are greater than

their corresponding 5% critical value.

Table 5: Granger Causality Wald Tests

Variable Hypothesis Lag Chi 2 P> chi2 Decision
ER on SR ER Granger Causes SR 1 3.5756 0.059 Reject
SR Granger Causes ER 1 23.139 0.000 Accept
DR on SR DR Granger Causes SR 1 18.925 0.000 Accept
SR Granger Causes DR 1 20.33 0.000 Accept
DE on SR DE Granger Causes SR 1 1.1883 0.276 Reject
SR Granger Causes DE 1 29.853 0.000 Accept
CORGOV on SR CORGOV Granger Causes SR 1 39.149 0.000 Accept
SR on CORGOV SR Granger Causes CORGOV 1 8.5031 0.004 Accept

After undergoing the series of test in tables 4 and 5 we
finally conduct our causality to test to estimate the
relationship between our variables. From our table above
we realize that Equity ratio does not granger cause Stock
return, however there is a granger cause of Stock return on
Equity ratio. This means that a change in stock return is
likely to have an impact on the percentage of total assets
that is contributed by equity. Practically, when stock returns
increase, more and more investors are likely to purchase the
banks shares. The increase in capital for the company raised
by selling additional shares of stock can finance additional
company growth. If the bank invests the additional capital
successfully, then the ultimate gains in stock price and
dividend pay-outs realized by investors may be more than
sufficient to compensate for the dilution of their shares.

www.ijaers.com

From table 5, we once again realize that Debt Ratio
granger causes Stock Return. Likewise, Stock Return also
granger causes Debt Ratio. We can at this point establish a
bi-directional causality between these two variables. By
this, we can also boldly say that a change in either Debt
Ratio or Stock return would cause a significant change in
both variables respectively. The last bit of our table depicts
a uni-directional causality. In the sense that, debt to equity
ratio does not granger cause Stock return whereas Stock
return granger causes debt to equity ratio. As earlier
established an increase in stock return may increase equity
holders of a bank, simultaneously, a bank may reduce its
debt as opposed to equity just so to have more ownership
interest. If equity is increased, possibility of the application
of retained earnings may lead to more funding for the bank’s
activities.
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The table 5 further revealed that there is a bi- causal
relationship between Corporate Governance and Stock
Return. Which means a change in corporate governance
would cause a significant change in Stock return and vice
versa. When stock returns are higher, the banks would in the
long run attract more and more investors and hence reduce
its debt and debt to equity ratios significantly. It is therefore
imperative that all Ghanaian banks; not just the listed few
drives towards achieving higher corporate governance
scores and subsequently increase their performance.

4.2 Corporate Governance and Bank Performance

In the realm of banking, the concept of Corporate
Governance Scores holds profound significance. These

International Journal of Advanced Engineering Research and Science, 10(10)-2023

scores serve as a barometer, reflecting the level of
adherence to governance standards and practices within
financial institutions. In the vibrant landscape of Ghana's
banking sector, these scores become particularly
noteworthy, differentiating between listed and non-listed
banks. Corporate Governance Scores for Listed and Non-
Listed Banks in Ghana serve as a critical benchmark for
evaluating how effectively financial institutions uphold
principles of transparency, accountability, and ethical
conduct. They offer a compelling glimpse into the
governance strategies employed by banks, with a particular
focus on those listed on the Ghana Stock Exchange, and
those operating independently outside the formal listing
framework.

CORPORATE GOVERNANCE SCORES

MEAN SCORES

2005 2006 2007 2008 2009

2010 2011 2012 2013 2014 2015
YEAR

e=@== | [STED BANKS e=@==NON LISTED BANKS

Fig.2: Corporate Governance Scores for Listed and Non-Listed Banks in Ghana

Figure 2 illustrates that listed banks tend to attain higher
Corporate Governance scores compared to their non-listed
counterparts, indicating that listed banks are more likely to
implement rigorous corporate governance strategies
outlined by the Ghana Stock Exchange. This observation
prompts us to investigate whether these elevated corporate
governance scores have any causal impact on bank

performance, specifically measured as stock returns, and
vice versa. This analysis aims to explore the interplay
between corporate governance practices and stock returns,
shedding light on whether high corporate governance scores
contribute to better stock performance and, conversely,
whether strong stock returns can influence corporate
governance practices

Table 6: Capital Structure, Corporate Governance and Bank Performance

ROA ROE TOBIN SR
Coeff Std Coeff Coeff Std Coeff Std
Error Error Error Error
DR -0.033 0.19 -0.14 0.04* -0.00 0.11 -0.19 0.008
ER 0.00 0.01 0.00 0.00 0.00 -0.19 0.48*
LR 0.00 0.00 0.06 0.00 0.00 0.00 -0.01 0.10
CORGOV 0.00 0.00 -0.01 0.00* -0.00 0.00 -0.11 0.00*

Note: Significant at 5% critical value
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Our analysis suggests that only Return on Equity and
Stock Returns have a significant impact as seen in Table 6.
It's noteworthy that ROE and the Debt ratio exhibit a
negative relationship, implying that as the Debt ratio
increases, Return on Equity decreases. Our Johansen
cointegration test reinforces this finding, indicating that this
negative relationship holds in the long run. Furthermore,
our robust regression results reveal that Stock Returns have
a positive relationship with the Equity ratio. As ownership
interest increases, stock returns are expected to rise in the
long run. This observation aligns with our cointegration test,
confirming their coexistence in the long term. Additionally,
our robust analysis indicates that the relationship between
Corporate Governance and Return on Equity is significant
and positive. This implies that as more banks adopt better
Corporate Governance measures as outlined by the Ghana
Stock Exchange, Return on Equity is likely to increase.

V. CONCLUSION AND POLICY
RECOMMENDATION

The Ghanaian banking sector has made commendable
strides in embracing corporate governance principles,
driven by the Securities and Exchange Commission's (SEC)
guidelines. This shift towards improved corporate
governance practices among banks in Ghana is a promising
development. The robust correlation between corporate
governance and bank performance underscores the
industry's dedication to adhering to SEC directives. The
commitment to ethical standards plays a pivotal role in
fraud prevention, transforming it into a collective
responsibility within these financial institutions. Enhanced
corporate governance not only safeguards against fraud and
conflicts of interest but also provides banks with a solid
foundation to explore more lucrative opportunities.

Furthermore, it is imperative to acknowledge the
consequential relationship between capital structure and
banks' performance in Ghana. The heavy reliance on debt
financing has led to a substantial debt ratio, hovering around
84%, with a corresponding negative association between
Return on Equity (ROE) and Debt Ratio. The prevalent use
of short-term customer deposits for debt financing further
exacerbates this issue, adding a layer of expense. The
study's findings emphasize that Ghanaian banks, on
average, employ GH¢6.34 in debt for every GH¢ 1 of equity.
This overdependence on short-term loans from customers
necessitates a reevaluation of financing strategies.

In light of these findings, it is essential for banks to
prioritize the utilization of internally generated funds to
support their operational activities. When external debt
becomes a requisite, banks should proactively seek low-
interest loans to ensure that the benefits of tax advantages
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outweigh any potential financial distress. To mitigate the
risks associated with heavy reliance on short-term, high-
cost debt, the Government of Ghana should collaborate with
financial sector stakeholders in fostering the development
of a bond market. This initiative would provide banks with
access to long-term debt, thereby reducing their dependence
on short-term sources.

Moreover, increasing tax relief measures could
substantially enhance banks' post-tax profits, leading to
improved retained earnings for internal investments. Given
the notable improvements in corporate governance scores
across banks, it is strongly recommended that the Bank of
Ghana, the industry regulator, harmonizes its regulations
with those stipulated by the Ghana Stock Exchange.
Specifically, the alignment should focus on disclosure
requirements. Such regulatory cohesion would exert
binding authority on banks to uphold governance standards,
in stark contrast to the non-binding nature of the SEC code.

While this study has centered on the Ghanaian banking
industry, it encourages future research to extend its scope to
other sectors, including telecommunications, insurance, and
pharmaceuticals. Additionally, researchers should consider
diversifying data sources beyond annual reports to capture
a more comprehensive dataset. Finally, there is a
compelling need for future investigations into exploring the
causal relationship between corporate governance and
performance.

In summation, the findings of this study underscore the
pivotal role played by corporate governance practices and
capital structure decisions in the Ghanaian banking sector.
By acting on the policy recommendations outlined above
and prioritizing corporate governance enhancements while
diversifying financing sources, Ghana's banking sector can
strive for sustained growth, financial stability, and long-
term success.

VI. LIMITATIONS AND SUGGESTIONS FOR
FUTURE STUDY

Just as any paper, this study comes with its own
limitations and hence should be taken into account when
interpreting its findings of this study. The limitations cut
across areas such as the sample size, data size and accuracy
and use of primary data. For instance, this study had limited
sample size of only eleven listed banks in Ghana which
restricts the generalizability of the results to the entire
banking industry in the country. This small sample size may
not fully capture the diversity and complexities of the
broader banking sector, potentially leading to biased or
incomplete conclusions. Additionally, the study solely
relied on annual reports as the primary data source and
hence may overlook critical information that could
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contribute to a more comprehensive analysis. Data accuracy
and availability within annual reports may also vary among
banks, affecting the overall quality of the study's findings.

Furthermore, the study's exclusion of banks whose
annual reports were not obtained within the specified time
frame introduces selection bias, as reporting schedules and
delays can differ among financial institutions. Additionally,
while the study explored relationships between variables, it
did not establish causality. Future research could address
these limitations by considering a more extensive and
diverse sample, incorporating additional data sources,
accounting for external factors, and conducting longitudinal
analyses to provide a more robust understanding of the
complex interplay between corporate governance, capital
structure, and bank performance.

Furthermore, one promising area for future
research is the exploration of how changes in regulatory
frameworks and policies impact the relationship between
corporate governance, capital structure, and bank
performance. Regulatory changes, both at the national and
international levels, can have profound effects on financial
institutions. Investigating how shifts in regulatory
environments influence the strategies and practices of banks
in Ghana could provide valuable insights for policymakers,
regulators, and industry stakeholders. Additionally, future
could consider looking at a comparative analysis across
different industries in Ghana, such as telecommunications,
insurance, and pharmaceuticals, could shed light on whether
the observed relationships between corporate governance,
capital structure, and performance are unique to the banking
sector or extend to other sectors. This comparative approach
would contribute to a more comprehensive understanding
of the broader implications of corporate governance
practices on various industries within the Ghanaian
economy.

Moreover, future studies could delve into the
causal mechanisms underlying the identified relationships.
By employing advanced statistical methods and
longitudinal analyses, researchers can explore the causal
pathways through which corporate governance decisions
influence capital structure choices and, in turn, impact bank
performance. This deeper exploration of causality would
enhance our understanding of the dynamics at play in the
financial sector and provide actionable insights for
practitioners and policymakers.
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Abstract— The cloud computing is the architecture which is used to
execute the cloudlets on the virtual machines. The most applicable virtual
machines are selected on the basis of execution time and failure rate. Due
to virtual machine overloading execution time and energy consumption is
increased at steady rate. In this paper, weight based technique is applied
in which weight of each virtual machine is calculated and virtual machine
which has maximum weight is selected on which cloudlet is migrated. The
performance of proposed weight based is tested on cloudsim. It is analyzed

(https://creativecommons.ora/licenses/by/4.0/). | that weight based algorithm performs well as compared to check pointing

Keywords— VM migration, Cloudlet, Virtual
Machines, Cloudsim

algorithm

I INTRODUCTION

A large pool of systems which gather together in a public
or private environment for providing resources in a shared
manner is known as the cloud computing system. The data
can be stored as well as utilized by various users through
the dynamically scalable infrastructure provided by these
systems. The cloud computing technique provides
minimization of computation cost; content storage and
delivery. There are direct cost advantages achieved due to
the utilization of this technique. For the transformation of
the different set of capital-intensive to the various cost
environment that present within the data centre [1]. It is
important to have internet connectivity for the various
available applications of cloud computing. Parallel
computing has been utilized to solve the large issues
embedded in the grid computing [2]. The resources are
provided by the utility computing with the help of metered
services. Therefore, the users pay amount according to
services consumed by them. The services model of a cloud
computing is SAAS with the help of this various
applications are provided with the network based
subscription. All above mentioned services has been
utilized by the cloud computing.

www.ijaers.com

The various data storage application of cloud computing
can be employed on the various parts like public, private
and hybrid depend upon the ventures [3]. In order to
determine the direct and exact path for different
association cloud integrators has been utilized. The cloud
services provide better services at fewer prices to the
customers as well as minimal cost infrastructure that is
present within the users. This is provided by the model
“pay-as-you-go” [4]. In order to build the single
enterprises private clouds is utilized. The main objective is
to offer the data security and control on the objects that is
not provided by the public cloud. Hybrid clouds are the
combination of both the public and private cloud models.
In case of the hybrid cloud, service providers can access
the services of outsiders and also of insiders. It will
provide flexibility in computing as they can access the
services of outsiders cloud providers partially or fully. The
on-demand facility is provisioned on the large scale by the
Hybrid cloud [5]. Any unexpected fall down in the
workload can be controlled with the help of various
resources of a public cloud that has ability to expand a
private cloud.

The cloud resources are to be allocated is a proper manner
and this is a prior objective of this system. It is to be made
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sure that the financial profit is the highest in the selected
architecture. One of the major function of cloud computing
is the allocation of resources in which the resources are
distributed in a proper manner [6].To satisfy the
requirements of the users it is required to provide
sufficient resources to the users . It is done keeping is
mind the perspective of the consumer. The economy of the
IT industry is increased by the proficient resource
allocation results provided. The clients enter the resources
at very less chances for a small job when the skill is to be
deployed as a service [7]. In the certain systems, the
resource allocation and resource scheduling is done by the
certain key algorithms. There should not be violation of
the set of constraints while this resource allocation
process. There is no prediction of which resources are
perfect for the allocation in a particular job provided by the
cloud users [8]. The perfect resource allocation procedure
involves the proficient allocation along with the least
number of resources to be used. This will help in providing
maximum profit for the users. The main aim of resource
allocation strategy is to provide resources to multiple users
for the purpose of concurrent allocation of resources in the
cloud computing environment.

1. LITERATURE REVIEW

A theory is used to describe the ambiguity that lies within
the computing environment and a scheduling engineering.
This proposed theory is utilized to minimize the impacts
on the quality of scheduling lies within the data centre [9].
Therefore, a novel scheduling algorithm (PRS1) is
proposed on the basis of design. Author concluded that
proposed algorithm has many advantages as compare to
other existing algorithms. They are also effective and
efficient in term of performance of a cloud data centre.

An algorithm that is used to mitigate the infringement
embedded within the tasks which requires time and
resources are assigned to various tasks [10]. The time
constraint is taken as phenomenon to decide, time
scheduling on the resources to perform various tasks. The
proposed algorithm is superior to some existing algorithm
in terms of the scheduling various values within the
algorithm and to handle the load of request task.

Algorithm is proposed with, open challenges connected
with energy efficient resource allocation [11]. The
dimension taxonomy research on the energy-efficient are
summarized to the accessible techniques that are
presented. The proposed algorithm is compared with the
existing algorithm in terms of inconveniences and the
focal point. On the basis of this study various techniques
are enlisted which can be utilized as per their benefits.
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In order to increase the use of resource utilization
proposed an energy-cognizant task for the consolidation of
heuristics [12]. Has been proposed and here consider both
dynamic and without wasting energy consumption. In
order to minimize the energy consumption for the task that
is executed can be done by assigning task to the resources
with the help of heuristics. It mitigates the performance
degradation of that task. Author concluded that on the
basis of experiments the proposed algorithm showed its
efficiency to save the energy.

Algorithm has been proposed, due to the collaboration of
multiple cloud nodes in big data environment, a resource-
allocation algorithm that is hierarchical and dynamic in
nature [13]. and the proposed algorithm performs better
than the MinMin algorithm. The proposed is compared in
terms of makespan and communication traffic. It is
demonstrated that in order to reduce the number of
messages and communication traffic DHRA is utilized.
The Proposed algorithm acquired less time or equal time
as compared to MinMin to perform its tasks.

The algorithm proposed a pragmatic approximated
solution with the accompanying two steps [14]. Most of
the selected problems have been solved independently
without the use of resource assignments in multiplexing.
The existence of Nash equilibrium depends on the feasible
solutions provided by the resource allocation. The
proposed algorithm relates this progression problem to the
large proportion of cloud-based computing services.

1. PROPOSED METHODOLOGY

The cloudlet is the various task which is assigned to
different virtual machines for the execution. Considering
various algorithms, proposed algorithm is the
improvement in the check pointing for cloudlet execution.
In the existing algorithm, the check pointing algorithm will
assign the tasks to different virtual machines for the
execution on basis of their resources. The virtual machine
resources are counted in the terms of execution time,
failure rate. In the proposed algorithm steps described
below are followed for the task reassignment:-

1. Cloudlet Assignment: - The cloudlet assignment is the
first step which is applied to search the virtual machine
which is most applicable to the cloudlet execution. The
virtual machine will be searched on the basis of execution
time and failure rate. The virtual machines start executing
the cloudlet and also start maintaining the check points on
the server for the efficient execution of the cloudlets

2. Overloaded virtual detection and virtual machine
migration: - The virtual machines which don’t respond
back will be considered as the overloaded machine. To
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migrate the task weight of each virtual machine is
calculated. The virtual machine which has maximum
weight will be selected as the machine on which cloudlet
will be migrated.

Proposed Algorithm

Input: Hosts, Virtual Machine

Output: Virtual Machine to be migrated, VM,

1. Input Overloaded host(h)

2. VMp « GetMigratable Vim(h)

3. Utilm(VMhex)= UtilizationMatrix(VMhnex);

4. Matrix(n)= CorrelationCoefficient(UtilM(VMhex));

5. for each Vp Vi of VMpex
6. CPUnis= Get CPU Utilization(Vi) check the CPU
utaliation

7. RAM(V;)= Get RAM(V))
8. CPUmc= Get FailureRate(V)
9. Output= Machine Migrated( )
10. while (execution time & failure rate) Vi
11. if( failure rate && execution time) Vi< define value
Output= Machine Migrated (Vi)
End
End

V. RESULTS AND DISCUSSION

The proposed algorithm can be implemented in cloudsim..
The performance of proposed weight based algorithm is
compared with the check pointing algorithm. The
simulation parameters are given in the table 1

Table 1: Simulation Parameters

Number of VM 10
Number of cloudlets 60
Host Memory 2GB
Processor Xenon
Number of Data centers | 5
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Fig 1: Proposed Flowchart
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Fig 1: Execution Comparison

As shown in the figure 1, The execution time of the
proposed and check pointing technique is compared. It is
been analyzed that due to virtual machine overloading

execution time is increased at steady rate as compared to
proposed algorithm in which task is migrated to another
virtual machine
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Fig 2: Energy Consumption

As shown in figure 2, the comparison between the
proposed and existing algorithm in terms of energy
consumption. Due to cloudlet migration the consumed
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energy by the proposed algorithm is reduced as compared
to existing algorithm
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Table 1: Execution time

No of cloudlets Existing Proposed
Algorithm Algorithm
10 7 second 5 seconds
20 11 seconds 8 seconds
30 14 seconds 10 seconds
40 20 seconds 13 seconds
50 21 seconds 18 seconds
60 29 seconds 22 seconds

As shown in table 1, the execution time of the proposed
algorithm is compared with the existing algorithm. It is
analyzed that proposed algorithm performs well as
compared to existing algorithm

Table 2: Energy consumption

No of cloudlets Existing Proposed
Algorithm Algorithm
10 0.3 joule 0.1 joule
20 0.4 joule 0.23 joule
30 0.41 joule 0.12 joule
40 0.5 joule 0.35 joule
50 0.8 joule 0.6 joule
60 0.85 joule 0.7 joule

As shown in table 2 , the energy consumption of proposed
algorithm is compared with the existing algorithm. It is
analyzed that proposed algorithm performs well as
compared existing algorithm

V. CONCLUSION

In this paper, it is been concluded that due to dynamic
architecture of cloud uncertainties may happen in the
network. The most applicable virtual machines are selected
on the basis of execution time and failure rate. The weight
based algorithm is applied which will migrate the task of
virtual machine which get overloaded. The performance of
proposed algorithm is tested in cloudsim and it is been
analyzed that execution time is reduced with the energy
consumption
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Abstract— Pepper plants are a commodity with high economic value.
However, the problem is that pepper leaves are not widely used. When
pruning for rejuvenation, 75% of pepper leaves are just thrown away. To
overcome this problem, it is necessary to use and process pepper leaves
into essential of pepper oil. One method of extracting essential pepper oil
is a microwave-assisted extraction process. The aim of this research was
to investigate the effect of extraction time on the yield of essential oil
derived from pepper leaves. Pepper leaves that are wilted for 7 days are
chopped to £ 1-2 cm, carry out extraction using a microwave using 200
ml water as a solvent, for 60, 90, 120, 150, 180 and 210 minutes. The
research results showed that the optimum yield of essential pepper oil was
obtained of 0.5937% at 180 minutes extraction process. The
characteristic of essential oil derived from pepper leaves were obtained:
a specific gravity of 0.8710, a refractive index of 1.4873 and an acid
number of 0.3809 mg KOH/g.

I.  INTRODUCTION

The pepper plant (Piper Nigrum L.) is a spice plant that
produces a spicy taste and distinctive aroma. Pepper plants
can produce essential oil called pepper oil. Pepper plants
can grow well in tropical areas with an altitude of 10 — 500
meters above sea level and temperatures ranging from 25 —
26.5 °C. One of the peppers producing areas is in East
Kalimantan. In 2017, the pepper plantation area was 54.52
ha (Perkebunan, 2020).

Pepper plants have high potential to be utilized and
processed into essential oils so that they will provide added
value for pepper farmers. Moreover, the price of pepper
essential oil is more stable than the price of pepper seeds.
Pepper leaves contain several essential oils which are one of
the organic compounds found in nature and come from plant
tissue. Essential oils are one of the volatile secondary
metabolite compounds and are not pure compounds but are
composed of several components, the majority of which
come from the terpenoid group. According to (Mulyati et
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al., 2015), essential oil from pepper leaves contains six main
compounds, namely 3-Element 19.39%, Spatulenol 11.7%,
y-Element 10.59%, B-Selinen 6.82%, B- Elements 5.05%,
and Caryophyllene 4.27%.

Pepper leaf oil is widely used as an aroma and flavor
agent in various food industries. Apart from that, pepper oil
is also used in the pharmaceutical and cosmetics industries.
The very strong activity of pepper leaf oil can cause death
to termites (Mulyati et al., 2015).

There exist multiple techniques that can be employed
for the extraction of essential oils. Traditional techniques
such as hydrodistillation (HD), solvent extraction, and
soxlet extraction have been commonly employed. However,
these methods suffer from several drawbacks, including
prolonged extraction procedures, inefficiency, excessive
energy consumption, and the use of potentially hazardous
solvents (T. Liu et al., 2011). Hence, it is imperative to
incorporate innovation into the extraction process to
enhance its efficiency and minimize its environmental

Page | 145


https://ijaers.com/
https://dx.doi.org/10.22161/ijaers.1010.14
http://www.ijaers.com/
https://creativecommons.org/licenses/by/4.0/

Patmawati and Karim

impact. Notable examples of innovative extraction
techniques include solvent-free microwave extraction
(Boukhatem et al., 2022), ultrasound-assisted extraction
(Alasalvar & Yildirim, 2021), microwave-assisted
hydrodistillation (Jeyaratnam et al., 2016) and microwave-
assisted extraction (Martinez-Abad et al., 2020).

Microwave technology is a lates extraction strategy,
which could increase the yield of essential oils (Bagade &
Patil, 2021). Microwave technology has been increasingly
popular in comparison to conventional extraction methods.
This can be attributed to its rapid energy transfer, high
extraction rate, efficient performance, low energy
consumption, and environmentally friendly nature (B. Liu
etal., 2018).

This study aimed to extract the essential oil from
pepper leaves using microwave-assisted extraction, with the
goal of expediting the extraction process and so increasing
the yield of essential oils. The study focused on examining
the extraction findings and analyzing the physical properties
of the essential oil using gas chromatography-mass
spectrometry (GC-MS). The response variable used to
identify the optimum extraction procedure was the yield of
essential oil. The objective of this study was to investigate
the impact of varying extraction durations on the overall
yield of essential oil derived from pepper leaves.

Il. METHODOLOGY
1.1 Material

The raw material used in this research was pepper leaves
which came from plantations in the Loa Janan District,
Kutai Kartanegara Regency, East Kalimantan.

2.2 Extraction of the essential oil from pepper leaves

Two hundred grams of pepper leaves that are wilted for 7
days are chopped to £ 1-2 cm, added together with 200 ml
distilled water into the distillation flask and placed it in the
microwave. The extraction process was carried out using a
microwave with certain time variations (60, 90, 120, 150,
180, 210 minutes) and running water through a condenser.
Extraction time is calculated from the first drop coming out
of the condenser. The extract is collected, the essential oil is
separated from the water using a separating funnel, then the
essential oil is collected in a dark colored and closed sample
bottle, stored in a freezer (temperature 0°C) to obtain the
essential oil that is free from water for further analysis.

I1l. RESULT AND DISCUSSION
1.2 The characteristic of the pepper leaves essential oil

The essential oil was derived from the extraction process of
pepper leaves using the microwave-assisted extraction
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method. The duration of the extraction process is presented
in Table 1.

Table.1: The characteristic of pepper leaves essential oil

Refractive Acid
Index Number

(brix) (mg/g)
60 | 0.2399 | 0.8735 1.4842 0.4790
90 | 0.4087 | 0.8651 1.4864 0.3799
120 | 05172 | 0.8834 1.4523 0.4782
150 | 05763 | 0.8805 1.4923 0.4803
180 | 05937 | 0.8710 1.4873 0.3809
210 | 0.5947 | 0.8635 1.4875 0.4751

I1ISO
3061: -
2008

Time | Yield s.g
(min) (%) (25°C)

0.861- 1.480-

0.885 1.493 Max 1.1

There are several parameters that are usually used as
standards to identify the quality of essential oils, such as
specific gravity (s.g), refractive index and acid number.
Specific gravity is one of the criteria in determining the
purity of pepper leaf essential oil. According to the 1ISO
3061:2008 standard, the specific gravity value of pepper oil
(Piper nigrum L.) is 0.861 — 0.885. From the results
obtained in Table 1, can be seen that the specific gravity of
pepper leaf essential oil in the time variation of 60 minutes
to 210 minutes has fulfilled 1SO 3061:2008, namely with a
value of 0.8635-0.8834. Likewise, the refractive index and
acid number values obtained from the pepper leaves
extraction process by assisted microwave with various of
time was fullfilled the 1SO 3061:2008 standard.

1.3 The effect of extraction time on the yield of essential
oil derived from pepper leaves.

Fig.1 shows that the yield of pepper leaf essential oil
increased over time. The longer the extraction time, the
yield of essential oil increases until at 180 minutes the yield
was obtained tends to be constant as seen in Fig. 1. It is due
to the solvent's ability to extract oil from the pepper leaves
has reached its maximum condition so that it can no longer
increase the yield. The optimum yield was ontained in this
research of 0.5937% at 180 minutes of extraction time
process.
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Fig. 1: The effect of extraction time on the yield of
essential oil of pepper leaves

1.4 The effect of various extraction techniques on the
quantity of essential oils obtained

As depicted in Fig. 2, the utilization of the alternative
extraction technique resulted in a superior yield of essential
oil compared to the standard extraction method, while also
drastically reducing the extraction time.

0.7
0.6 ®®
05 s
X
. 04 ® ....e..- Extraction by
=] : R
T g3 microwave asserted"
= : ‘-' Conventional
0.2 extraction
0.1
0

0 60 120 180 240 300 360 420 480
Time, min

Fig. 2: The comperation of extraction by microwave-
assisted extraction and conventional method on the yield
of essential oil of pepper leaves.

Based on the Fig. 2 can be seen that with the
microwave assisted method, the yield obtained is greater
than the conventional method. The optimum yield obtained
with the microwave method was 0.5937%, while with the
conventional method the yield obtained was only 0.1195%.
The extraction time required for the microwave assisted
method to produce optimum yield was 180 minutes (3
hours), whereas for the conventional method the time
required is 7 hours. Microwave power is a heating method
that operates at a moderate level, facilitating the quick
increase in temperature and inducing vibrations in the
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molecules of the reagent. This energy input can effectively
contribute to the process of dissolving pepper leaves
cellulose. Therefore, the magnitude of microwave power
plays a pivotal role in determining the quantity of essential
oils produced. The use of increased microwave energy has
the potential to cause the rupture of pepper leaves cells,
resulting in excessive release of the mixture, hence
impeding the collection of substantial quantities of volatile
components.

IV. CONCLUSION

The optimum yield was obtained using a microwave-
assisted extraction pepper leaf of 0.5937% at 180 minutes
extraction time. The characteristic of essential oil derived
from pepper leaves were obtained: a specific gravity of
0.8710, a refractive index of 1.4873 and an acid number of
0.3809 mg KOH/g.
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Abstract— : In this research, we formulated the equation for water wave
velocity potential on sloping bottoms. The resulting velocity potential
equation for sloping bottoms closely mirrors that of flat bottoms,
simplifying its application in sloping terrain scenarios. By exploring
velocity potential on sloping bottoms, we derived conservation equations
governing wave constant changes as waves transition from deep to
shallow waters. These equations encompass the wave number
conservation and energy conservation principles. Utilizing these
conservation equations, we developed a comprehensive wave
transformation model. The one-dimensional model focused on shoaling
and breaking phenomena, while the two-dimensional model delved into
refraction-diffraction, shoaling, and breaking. The model's framework
allows for straightforward extensions, facilitating future advancements in
the field.

I.  INTRODUCTION

Waves undergo significant transformations as they travel
from deep waters to shallow coastal areas. These changes
involve alterations in their fundamental properties, such as
a decrease in wavelength and an increase in wave
amplitude, eventually leading to the breaking of waves.
Consequently, a velocity potential capable of
accommodating these variations in wave constants
becomes essential.
The velocity potential of water waves is typically
determined by solving the Laplace equation. Dean (1994)
utilized a flat bottom approach to formulate this potential,
resulting in constant wave number and wave amplitude.
However, this method obscures the detailed changes in
wave constants. To address this limitation, researchers
have explored the wave group concept, focusing on the
conservation of energy within wave groups to model
variations in wave number and wave height due to changes
in water depth (Dean, 1994). Several wave transformation
models have emerged from this concept, with the Mild
Slope Equation (MSE) pioneered by Berkhoff (1972)
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being the most renowned. Subsequent researchers such as
Booij (1983), Davies and Heathershaw (1984), and Porter
(1995) have further developed and refined the MSE. Hsu,
Lin, and Ou (2006) introduced the Complementary Mild
Slope Equation (CMSE), while Lan, Yuan-Jyh, Hsu, Tai-
Wen, Lin, Ta-Yuan, and Liang, Shin-Jye (2012) proposed
a wave transformation model utilizing the Higher Order
Mild-Slope Equation.

In our research, we delved into solving the Laplace
equation within the context of a sloping bottom. This
investigation enabled us to uncover the distinctive
alterations in wave constants, specifically the conservation
laws embedded within the solution of the Laplace equation
at the sloping bottom. These fundamental conservation
laws serve as the foundation upon which various wave
transformation models can be constructed, such as shoaling
breaking and diffraction refraction.

II.  GENERAL SOLUTION OF LAPLACE’S
EQUATION

The Laplace equation is,
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a2 a?
2+%=0 (D)
¢(x,z,t) represents the potential velocity, where x
represents the horizontal axis, z represents the vertical axis,
and t represents time. The solution of this equation
employs the separation variable method, as outlined by
Dean (1994), which involves the application of periodic
lateral boundary conditions. In the separation variable
method, the velocity potential ¢(x, z, t) is conceptualized
as the product of three distinct functions, namely,
¢(x,z,t) = X()Z(2)T ()

X (x) is a function of x only, Z(z)is a function of z only,
and T(t) is a function of t only. The properties of these
functions are crucial to remember when formulating
various equations using the velocity potential equation

obtained through the separation variable method of the
Laplace equation solution.

Dean (1994) obtained the general solution of the Laplace
equation in the form of,

¢(x,z,t) = (Acoskx + Bsinkx)
(Ce*” + De ") sinat  ...(2)

Where,

X(x) = (Acoskx + Bsinkx)

Z(z) = (Ce** + De™ %)

T(t) =sinat

k and o are wave constants, where k represents the wave

U

number k =2T, while L being the wavelength and o

represents the angular frequency o = 27" and T being the
wave period.

On the other hand, A, B, C, and D are constants of the
solution that still need to be determined. To derive the
values of these constants, the equation is manipulated at
characteristic spatial points, where coskx = sin kx,
consequently, (2) can be expressed as,

¢(x,z,t) = (A+B) coskx (Ce*” + De™**)sinot

The solution constants will be formulated by applying the
bottom kinematic boundary condition as follows.

dh

Weon = THon gy

w_,, bottom vertical water particle velocity at z = —h
u_p, bottom horizontal water particle velocity at z = —h

h water depth towards still water level.
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% Slope of the water, negative for waves propagating
from deep water to shallow water..

Vertical water particle velocity is,

d
w(x,z,t) = —a—f

= —(A+ B)k coskx (Ce¥” — De **)sinot

w_p, = —(A+ B)k coskx (Ce™® — De*") sin ot
Horizontal water particle velocity is,

d
u(x, z,t) = —a—i)

= (A + B)k sinkx (Ce** + De %) sinot

u_p, = (A+ B)k sinkx (Ce™® + De*")sinat

For (A+ B) # 0 and at the characteristic point where
cos kx = sinkx and sinoat # 0, the bottom kinematic
boundary condition equation becomes,

(Ce_kh _ Dekh) — (Ce“kh + Dekh) % ....... 3)

2.1 At the Flat Bottom
At the flat bottom, where % = 0, (3) transforms to
(Ce ™" —pe*™) =0
Obtaining
C = De?kh
Being substituted to (2)
®(x,z,t) = (A+ B)coskx(De*"hek? 4 De=H2)

sin(ot)

®(x,z,t) = 2(A + B)De*"coskx
ek(h+2) pkz | pk(h=2)
2
®(x,z,t) = 2(A + B)De*"*coskx cosh k(h + z) sin(at)
Defined as A = 24 and B = 2B, thus
®(x,z,t) = (A+ B)De**coskx cosh k(h + z)

sin(at)

sin(ot)
Is defined by the wave constant,
G =(A+ B)Dekt
®(x,z,t) = G coskx coshk(h + z) sin(at) 4

It is important to note that in G, there is an addition of two
constants, namely (A4 + B), where Hutahaean (2003a)
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demonstrated that A = B, thus G in equation (4) has a
double value.

2.2 Atthe Sloping Bottom
Kinematic bottom boundary condition at the sloping
bottom is expressed as,

dh
(Ce ¥ — Dek) = (Ce™*" + De"h)a

dh dh
~kh (1 _ 2"\ _ pokn -
Ce (1 dx) De (1 + dx)

+_

— N, 2kh dx
C = De T dah
dx

. 1
Definedas: a = - dx

C =D ae?"
®(x,z,t) = (A+ B)coskx(D a e?*"ek? 4 pe=H2)
sin(ot)

&(x,z,t) = 2(A + B)De*"coskx

(a ek(h+z) + e—k(h+z)

> ) sin(at)

&(x,z,t) = 2(A + B)De*"coskx (z)sin(at)
a ek(h+z)+e—k(h+z)

Where : 8(z) =

2

By defining the new constant G as stated in the previous
section, the equation for the velocity potential on a
sloping bottom is obtained as follows,

®(x,z,t) = G coskx B(z)sin(at) ... (5)

Subsequently, a comparative analysis was conducted
between the values of B(z) and coshk(h+z), for

different bottom slope values represented by %, when

k(h+2z)=6m where § =2.1, and tanhfOmr =1, as
indicated in Table (1). The use of tanh 8 = 1 is specific
to deep water conditions, a concept that will be elaborated
upon in section (3). Consequently, 8 will be denoted as the
deep water coefficient henceforth.

T4~ 0T

0
Table (1). The comparison between g (6m) = “ef

and cosh 6

dh €
dx a B(6r) | coshOn (%)

-0.01 | 0.98 | 359.315 | 366.573 | 1.98
-0.02 | 0.961 | 352.198 | 366.573 | 3.922
-0.03 | 0.942 | 345.22 | 366.573 | 5.825
-0.04 | 0.923 | 338.376 | 366.573 | 7.692
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-0.05 | 0.905 | 331.662 | 366.573 | 9.524
-0.06 | 0.887 | 325.075 | 366.573 | 11.321
-0.07 | 0.869 | 318.611 | 366.573 | 13.084
-0.08 | 0.852 | 312.266 | 366.573 | 14.815
-0.09 | 0.835 | 306.039 | 366.573 | 16.514
-0.1 | 0.818 | 299.924 | 366.573 | 18.182

m)—cosh 6w

TG ;
Note.e—l R 2| x100%

In Table (1), the disparity between the values of B(0m) =
aefTye—0m
2

It is evident that the difference increases with larger |%|or

and cosh 6, where tanh 0 = 1., isillustrated.

steeper bed slope. However, it is common for the seafloor
to have a gentle slope with a bed slope of less than 0.01.
Consequently, it can be inferred that §(6m) ~ cosh 6m) or
in other words, B (0m) can be approximated by ccosh 6.

Table (2) Presents the comparison between % and
tanh Om at O = 2.1.
dh B1(6m)
dx a p(0m) | tanhOm
-0.01 0.98 1 1
-0.02 0.961 1 1
-0.03 0.942 1 1
-0.04 0.923 1 1
-0.05 0.905 1 1
-0.06 0.887 1 1
-0.07 0.869 1 1
-0.08 0.852 1 1
-0.09 0.835 1 1
-0.1 0.818 1 1
Subsequently, it is defined that
o ek(h+2) _ p—k(h+2)
Bi(z) = 2
This equation is similar to sinhk(h+2z), and a
comparison is made between ’; 1(9:)) and tanh 67 for the

deep water coefficient & = 2.1, as shown in Table (2).

Table (2) illustrates that at 8 = 2.1, it is observed that

—‘2((:7;) = tanh #rr. Based on this comparison, it can be

concluded that the coshk(h +z) function can be
employed as a substitute for S(z). Consequently, the
velocity potential equation on a sloping bottom can be
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replaced with the velocity potential equation on a flat
bottom, namely equation (4),

¢(x,z,t) = Gcoskxcoshk(h + z)sinat ...... 4)

Where the complete equation is,
G
¢(x,z,t) = 3 (cos kx + sin kx) cosh k(h + z) sinat

...(5)
111, EQUATIONS OF CONSERVATION.
3.1 Conservation Equation of Wave Number.

In solving the Laplace equation using the separation
variable method, it is assumed that the velocity potential is
a product of three functions. In equation (4), where Z(z)
represents a function of z only, it is defined as,

Z(z) = coshk(h + z)
Therefore, on a sloping bottom where changes in water
depth h and wave number k occur, the following applies,

dZ(z)
dx 0
dk(h +
sinh k(h + Z)M =0
dx
Where
dk(h + 2) _o
dx B

In this equation, it is essential to determine the appropriate
value for z . Hutahaean (20224, b), in formulating the wave
amplitude function using the kinematic free surface
boundary condition, determined that the suitable value for

. A . .
zisz ==z Therefore, the conservation equation of wave

number becomes,
dk(h+§)

—Z=0 . ()

Consequently, the equation obtained is,

A
k (h + E) = constant
These constants apply throughout the entire water body,
including deep waters where

A

anhk (h+5) =1
For

A
k (h + 5) =0n
The parameter 8 will be henceforth referred to as the deep

water coefficient. Hutahaean (2023), through the study of
the breaker depth index % H, represents the breaker
b

height and h,, represents the breaker depth, recommends
the value 8 = 2.1.

Where small amplitude is assumed, (6) can be expressed is
dkh

E —_ 0
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For a wave moving from point x with water depth h, to
point x + &x with water depth h,.,s,, Where h,, s, is
shallower than h,,, there exists a relationship.

ks hy

hx+5x

It can be observed that k,.s, is greater than k,, or the
wavelength L,,s, is smaller than L,. This indicates a
shortening of the wavelength when waves move from
deeper water to shallower water. This means that in the
wave number conservation equation, there is a
phenomenon of shoaling, signifying a change in
wavelength.

kx+5x -

As a consequence of equation (6), for small amplitudes, the
following applies,
d tanh kh 1 dkh
dx " cosh?kh dx 0
Or
tanh kh = constant

As known, the wave constants k, G and A are functions of
water depth h, meaning they change with depth or are
functions of h. Therefore, waves moving from deep water
to shallow water will experience changes in these three
wave constants. The water depth h is a function of the
horizontal axis x, denoted as h = h(x). Consequently, k =
k(x), G = G(x) and A = A(x). This implies the existence
dk dG

dA . .
of values for —, — and —. The governing equation
dx  dx dx

controlling the changes in these wave constants is the
continuity equation, where, with the variable velocity
potential ¢, this equation becomes the Laplace equation.
In deep water, tanhkh = 1. Therefore, for all water
depths, including shallow water, tanh kh = 1. holds true.
This condition is different from linear wave theory, where
tanh kh = 1 changes with varying water depth.
3.2 Conservation of Energy Equation

As it is known, the wave constants k, G and A change
with depth or are functions of water depth h. Therefore,
waves moving from deep water to shallow water will
experience changes in these three wave constants. The
water depth h is a function of the horizontal axis x, denoted
as h = h(x). Consequently, k = k(x),G = G(x) and A =
dk a6
dx' dx
The governing equation controlling the changes in these
wave constants is the continuity equation, where, with the
variable velocity potential ¢ this equation becomes the
Laplace equation.
Equation (5) is substituted into (1), and when evaluated at
the characteristic point, it yields,
d?G

_o )

dx?

A(x) leading to the existence of values for dan %.
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If the velocity potential given in equation (4) is used, and
considering equation (7),

¥4k =0 ®)
dx dx

Considering that G represents the rate of energy transfer
per unit time, equation (8) can be referred to as the energy
conservation equation.

IV. THE WAVE AMPLITUDE FUNCTION

By integrating the kinematic free surface boundary
condition with respect to time, using the velocity potential
given in equation (4), and evaluating it at characteristic
points in space and time, Hutahaean (2022a,b) derived the
water surface elevation equation as follows:

n(x,t) = Acoskx cosat
A is wave amplitude.

A=

® (1-2Ycoshor ©)

20v2
This equation is referred to as the wave amplitude function.
y, is the coefficient in the time derivative of the Taylor
series, due to the truncation of the series, to the first
derivative only. Hutahaean (2022a) obtained y, = 1.4. 8
is the coefficient for deep water.

Taylor series for function f = f(x, t)

1) 6t) = Saf 1) af
flx +6x,t+6t)=f(x,t) + t5+ x—x

2 92 5x2 axf
P st L Sl

When truncation is performed, only the first derivative is
used, Hutahaean (2022a),

flx + 6x,t + 6t) = f(x, t)+y26t +6x

While for function f = f(x,z,t)

d
flx+6x,x+8x,t +6t) = f(x,2,t) +y36ta—]tc

+ox Ly 4622
dx dz

Equation (9) can be written as the equation for G as
follows.
20y2A

G= k(l—kz—A) cosh 6m

V. SHOALING-BREAKING MODEL
In this section, a one-dimensional wave transformation
model is developed, including only shoaling and breaking.

Waves transitioning from deep water to shallower depths
undergo alterations in the parameters G, k and A - a
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phenomenon known as shoaling. During shoaling, the
wave number k increases, leading to a shorter wavelength,
and the wave amplitude A rises until reaching a breaking
point at a specific depth. Developing shoaling and breaking
models becomes straightforward by employing two
conservation equations and the wave amplitude function.

In the energy conservation equation, alterations in G
interact with changes in k, while the wave number
conservation equation shows a connection between
variations in wave number k and changes in wave
amplitude A due to alterations in depth h. Consequently,
working with these conservation laws reveals an intricate
interplay between the three wave constants: G, k and A

Equation (8) can be written as,

1dG 1 dk

Gdx  2kdx

This equation is multiplied by dx and integrated, yielding:

fx+6xd_(; _

1 fx+6x dk
X G

T2 K
InGyy5, —InG, =

Or

1
- E (In ky+sx —In kx)

1
Gryox = MO 2MnkrerInk) 11)

This equation represents the relationship between the
change in G concerning the change in k, for waves moving
from point k, to point x + 6x where h,, 5, < h,.. From this
equation, it is evident that knowing x + &x where hy, 5, <
h, is necessary to calculate G,,s,. Therefore, what is
needed is the equation describing the change in wave
number k first.

Equation (9) is differentiated with respect to the horizontal
axis x

ac 207, dA
dx k (1 — kTA) cosh 6 dx
20Y,A dk
k2 (1 - kTA) cosh O dx
. . . a(1-4)
In the differential, the term is zero d—based on the

wave number conservation equation. Considering (9), this

equation can be written as,
dG GdA Gdk

dx  Adx kdx

Upon substitution into (8),
Ldk_1d4

2k dx Adx

The wave number conservation equation can be written as,
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aA 2<h+A)dk 2dh

dx  k 2)dx  “dx

Substituting into (12),

dk _ 2k ﬂ

dx e (13)

This equation is the change in wave number k equation that
satisfies the energy conservation equation, wave number
conservation equation, and kinematic free surface
boundary condition, where (9) is derived from the
kinematic free surface boundary condition equation

In a very small interval, small &x k., s, can be assessed as,

dk
kxisx = ky + 6x dx

Furthermore, the change in wave amplitude A can be
obtained by differentiating the wave amplitude function
with respect to the horizontal axis x,

L= 21 -Deosh(or) ... (14)

dx 4oy, dx

where % is obtained from (13). In a very small interval 6x,
A, sy Can be calculated as follows,
A =A, + 6x d—A
x+6x x dx
In the following section, an example of shoaling model
results is presented for waves with a wave period T = 7.15
seconds and wave amplitude in deep water \A; = 1.2 m
meters, in waters with a bottom slope % = —0.01. The
calculation parameters used are the deep water coefficient

% = —0.01. The model results are presented in Figure 1.

The wave period is calculated based on the input wave
amplitude (Hutahaean (2023a)).

2 Y3 2
T = Sn(y:%)'q (sec)y . (15)
where y; = 1.8 (Hutahaean (2022a)).
12
10
€ 8
—- 6
4
I 4
2
0 /
0 2 4 6 8 10
h (m)

wave height H wavelength L

Fig (1) The outcomes of shoaling-breaking model.
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The results of the shoaling and breaking model (Fig (1))
show that breaking occurs at a breaker depth h;, = 4.258

m, breaker height \h;,, = 4.258 m, and breaker Iength:—: =
0.692 dan ’L’—;’ = 0.637.

Breaking occurs when Z—iz 0.. Therefore, from (14),
breaking occurs When(l —%A) =0,, and subsequently,

there is a reduction in wave amplitude when % > 1.

VI. REFRACTION - DIFFRACTION MODEL.

In this section, a comprehensive two-dimensional wave
transformation model is formulated, encompassing
refraction, diffraction, shoaling, and breaking phenomena.
The diffraction considered here is solely due to
bathymetric features and does not account for the
dispersion of wave energy in a direction perpendicular to
the wave's propagation.

The refraction-diffraction model was derived based on the
shoaling-breaking equations elaborated in the preceding
section. In the shoaling-breaking model, wave propagation
occurs along the horizontal -x axis. However, in this
section, the wave travels in the direction of the a, forming
an angle o with the horizontal -x axis, as illustrated in
Figure 2.

A

>

Fig (2). Coordinate system, the relationship between &
and x.

The relationship between the & -axis and the x-axis is given
by,

E(x) =xcosa

Where
d§ _
—=cosa .. (16)
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For the wave number k which is a function of &, denoted
ask = k(&)

dk  dk d¢

dx ~ d§ dx

substituting x in (13) with & and then replacing it in % ,

while 2 is substituted with (16).

dk 2k dh
—_— = ——7F7"——7C00S 1
dx 34\ d¢

(2n+)
Similarly, for the wave amplitude A = A(£(x))
dA _ dA
ax = dg 05
dA G dk kA
Tr WE( — 7) cosh(0m) cosa

2

where % is equation (16), replacing x to ¢.

The calculation involves changes in wave direction. The
wave direction « is

v
a = atan (Z) ....... (17)
as _ x X
oot v PP (18)

Where u represents the particle velocity in the horizontal-
x direction, and v represents the particle velocity in the
horizontal- y direction. To calculate these velocities, a
three-dimensional velocity potential is utilized.

¢(x,y) = Gcoshk(h + z)

cos k(x cos a + y sin @) sin gt

Where

ux,y, z,t) = —%

v(x,y,zt) = —%

4 The Results of Refraction-Diffraction Model.

In the following section, an example of the execution
results of the refraction-diffraction model is presented for
a coastal bathymetry configuration in the form of a bay
(Fig (3)), with waves having a wave period T = 7.15
seconds and a wave amplitude in deep water A, = 1.2
meters. The incoming wave angle forms an angle 4, = 1.2
. The calculation parameters used include the deep water
coefficient 6 = 2.1 andy, = 1.4.
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Fig (3). Coastal bathymetry with an incoming wave angle
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Fig (4). Wave height contours with an incoming wave
angle a = 0°

Fig (5). 3D wave height contours with an incoming wave
angle a = 0°

In Figures (4) and (5), the spread of wave energy towards
the bay's sides is evident, indicating the model's effective
simulation of wave refraction-diffraction. Furthermore, the
model accurately simulates shoaling and breaking
phenomena.

Subsequently, the model results are showcased for the
same wave with an incoming wave angle of « = 30° (Fig
(6)). The outcomes are displayed in Fig (7) and Fig (8),
demonstrating the model's proficient simulation of
refraction, shoaling, and breaking processes.
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Fig (8). 3D wave height with an incoming wave angle

a = 30° 400
In the subsequent analysis, the model is applied to a B A
submerged island or sandbar (Fig (9)). Waves with a period Fig (11) Wave height contours

of T = 6.2 seconds and an amplitude of A, = 0.9 m are
utilized. The use of smaller waves is intentional;
employing waves with larger amplitudes, suchas A, = 1.2
meters, would lead to the island being submerged.
Consequently, the wave height contours would flatten,
devoid of any visible variation.
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??Q >
Fig (12) 3D wave height

The model execution results on the submerged island (Fig
(11) and Fig (12)) also demonstrate that the model can
simulate the phenomena of refraction-diffraction, shoaling,
and breaking effectively.

VII. CONCLUSIONS

By solving the Laplace equation along the sloping
bottom, conservation equations governing water waves are
derived, including the wave number conservation equation
and the energy conservation equation. These equations
regulate variations in wave constants as waves transition
from deeper to shallower waters.

Utilizing these conservation equations, formulating the
equation for alterations in water wave constants as waves
progress from deep to shallow waters becomes
straightforward.

Alterations in wave constants are interconnected, with
changes in wave amplitude influencing wave length and
vice versa. Consequently, modifications in these wave
constants must be addressed simultaneously.

The outcomes from the 1-D shoaling breaking model and
2-D refraction-diffraction model simulations reveal the
model's ability to effectively replicate shoaling-breaking
and refraction-diffraction phenomena influenced by
bathymetry. A necessary advancement involves
incorporating the diffraction phenomenon into the 2-D
model, accounting for the spread of wave energy
perpendicular to the wave's direction.
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