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Résumé : Cet article porte sur la description et I’analyse de la photographie prise par les amateurs
de tourisme, les visiteurs et les habitants de la partie nord-est du géoparc M’goun en faisant appel
au Google Earth et Google Map comme nouvel outil servant de recueillir plusieurs informations sur
les sites touristiques ou les paysages les plus visités dans ce territoire.Cette étude contribuera alors a
la connaissance de la fréquentation touristique a ce territoire en analysant le nombre de visites
mentionnées pour chaque site aussi bien le nombre de photos prises pour chaque site. Les sites
repérés beaucoup par plusieurs jalonnées, sont les plus importants du point de vue touristique et
marquent intiment le paysage touristique et le paysage local. En revanche, ils peuvent également
étre comme objet d’appartenance qui posséde une grande importance locale lors sont mentionnés
par leurs habitants qui cherchent toujours a faire surgir 1’originalité de leur territoire et a attirer les
touristes a travers la photographie touristique en montrant la beauté des sites et des paysages locaux.
De plus, connaitre le nombre de visiteurs a ces sites, leurs nationalités, la date ou la saison de visite
a travers les commentaires et d’autres rubriques associées aux images.

Mots clés : Iconographie, Google Earth et Google Map, Sites touristiques, Partie Nord-est du
Géoparc M’Goun.

Abstract: This article focuses on the description and analysis of photography taken by tourism
enthusiasts, visitors and residents of the north-eastern M'goun Geopark using Google Earth and
Google Map as a new tool to collect several informations about the touristic sites or the most visited
landscapes in this territory. This study will then contribute to the knowledge of tourism attendance
in this territory by analyzing the number of visits mentioned for each site as well as the number of
photos taken for each site.Sites marked by many stakes, are the most important from the tourist
point of view and mark the tourist landscape and the local landscape. On the other hand, they can
also be as objects of belonging which has a great local importance when are mentioned by their
inhabitants who always try to bring out the originality of their territory and to attract the tourists
through the tourist photography by showing the beauty local sites and landscapes. Also, know the
number of visitors to these sites, their nationalities, the date or the season of visit through the
comments and other topics associated with the images.

Key words: Iconography, Google Earth and Google Map, Tourist sites, North-East part of the
M’goun Geopark



INTRODUCTION - TERRAIN DE L’ETUDE
1) Introduction :Quelle place de la photographie dans ’analyse du territoire

Le géographe dispose, pour étudier le territoire, d’une large palette d’outils ou la carte, et plus
récemment les systémes d’information géographiques, est celui qui est le plus spontanément et
fréquemment utilisé notamment pour I’aménagement des territoires. L’approche photographique
utilisée d’avantage en recherche, pourrait aussi étre utilisée dans cet objectif appliqué pour la
quantité d’informations utiles qu’elle permet de collecter, pour la profondeur des perspectives
qu’elle donne a I’interprétation et pour la richesse des extrapolations subjectives qu’elle autorise
(MARSHALL, 2009).
La photographie est généralement considérée comme une « representation du monde » et comme un
objet qui donne a voir et qui se donne a voir immédiatement. En tant qu’image, elle est un vecteur
d’information géographique car elle permet de représenter le monde, 1’espace, les sociétés a 1’instar
des cartes, des croquis ou des schémas. Convoquant le sens de la vue, la photographie permet en
outre de rendre concrets, immédiats, des discours théoriques complexes et de donner a voir au
lecteur le territoire dont parle sans cesse le géographe. Cependant, par sa force esthétique, la
photographie est aujourd’hui pleinement considérée comme un art reflétant la subjectivité du
photographe, sa préférence et ses perceptions dans un espace donné. C’est donc une vision
particuliere du monde, et lui donner une valeur géographique, donc scientifique, implique de
réfléchir sur la maniére dont le géographe pourra objectiver 'utilisation de 1’outil photographique,
dans sa pratiqgue comme dans son discours (HAUCHARD ET SEGOND, 2009).
La force évocatrice des images et en particulier des photographies est telle, que le recours a
I’iconographie dans les discours de promotion d’objets comme de territoires est aujourd’hui
généralisé. C’est un fait, les images attirent 1’ceil et sont susceptibles d’éveiller la curiosité, voire
I’appétit du touriste potentiel par exemple, pour la destination promue. Les images sont donc dotées
d’une résonnance forte dans la construction de ’imaginaire collectif, particulierement lorsqu’il
s’agit d’une destination touristique (HARVEY, 1989 ; URRY, 1990).Certains auteurs défendent
méme 1’idée selon laquelle 1’espace touristique est avant tout une image, ou une somme d’images:
celle composée par les représentations des visiteurs, celle donnée par les acteurs du secteur,
notamment par les campagnes de communication et celle percue par les habitants (MIOSSEC,
1977)et la derniére réédition d’un des ouvrages phares des études touristiques, « The tourist Gaze »
(URRY ET LARSEN, 2011),insiste bien sur le role croissant que joue 1’iconographie dans les
pratiques touristiques contemporaines (BERNADOU,2017).D’ailleurs, Cette approche
iconographique est utilisée dés le XIXéme siecle par I’Ecole Frangaise de Géographie qui, pour
montrer au mieux les structures paysageres, favorise les vues dégagées et panoramiques, ou bien, au
contraire, choisit des détails extrémement précis du paysage. L’image photographique est alors un
« souvenir » du terrain, un moyen de le donner a voir a posteriori, au moment de la construction du
discours théorigue (HAUCHARD ET SEGOND, 2009).

2) Partie nord-est du géoparc régional M’goun :
Cette étude portera sur la description et I’analyse de photographies qui ont été prises par les
visiteurset les habitants dans la partie nord-est du géoparc M’goun. Ce territoire fait partie du haut
Atlas central. Il occupe une superficie de 3045 km? environ. Il renferme un patrimoine géologique,
géomorphologique et culturel de grande valeur ; sa protection et sa valorisation constituent peut
donc étre un vecteur de développement géotouristique a retombées socioéconomiques fortement



appréciables pour les populations locales, généralement pauvres et enclavées ; a travers la création
d'entreprises locales, produisant ainsi de nouvelles sources de revenus pour la population.
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Carte 1:Localisation de la zone d’étude dans le géoparc régional M'goun(Maroc)

METHODOLOGIE - OUTILS

Dans cette étude, nous avons utilisé des photographies touristiques prises a I’intérieur de la partie
nord-est du géoparc M’goun postées sur Google Earth et Google Map par des particuliers, mais on a
également pris en compte son alentours surtout la plaine voisine pour la comparer avec la montagne
que nous supposons tres attractive vu la diversité de ses paysages géologiques, géomorphologiques,
écologiques et culturels authentiques (Tableau. 2). L’analyse du corpus photographique s’appuie
sur une grille descriptive qui permet de quantifier et cartographier différents éléments comme les
sites représentés apres traitement dans un SIG ainsi que I’origine des photographes (Tableau.1).

Titre de la photo Date de la photo Extrait photographique du site

Localisation Position Description du site

(ville ou géographique photographié

commune) (latitudes et
longitudes

Site représenté Contexte Zones géographiques (plaine,
paysager montagne et piémont)

Fréquentation du Nombre de Informations sur le

site photos pour photographe (nom et origine)
chaque site

Commentaires sur le site
Tableau 1 : Grille d'analyse iconographique des sites touristiques

Cette analyse nous a permis d’identifier 27 sites touristiques, dont 25 sites se trouvent a I’intérieur
de la zone étudiée (lapartie nord-est du géoparc régional du M’goun), tandis que 02 sites sont
photographiés appartenant a la plaine alentour. Il s’agit du pont de I’Oued Oum Errabia dans la ville
de Tadla et le petit barrage d’Ait Masaoud a Ait Rouadi, en amont de Kasbah Tadla. Ce large
contraste peut étre expliqué par I’intérét donné a la montagne par rapport de la plaine. Les
photographes-visiteurs sont toujours préoccupés de la montagne qui est considérée comme une zone
séduisante et trés appréeciablegrace a ses paysages géologiques, géomorphologiques et culturels



authentiques. Au contraire, la plaine est fortement anthropisée dominée par des paysages agraires et
urbains assez monotones.
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Tableau. 2 : Données collectées
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Carte.2 : Répartition des sites touristiques photographiés

Le corpus de photos collectées est de 291 photos prises par 59 individus. Ces individus prennent des
photographies in-situ ou parfois loin du site vu sa position dominante ou encore inaccessible (Cas
de Jbel de Tassmit).Ces photographiés couvrant une période de ’année 2010 a 2017 dont 42,3%
sont attribuées a 1’année 2017, 7% a 1’année 2011, et 30,7% ne sont pas datées. Les visitessont
habituellement faites pendant les périodes de printemps et d’été (36%), I’automne avec une
proportion de 12% et I’hiver avec 4% étant peu représentés. Cependant, 48% des visiteurs n’ont pas

mentionné la saison de visite.
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Figure.l:datedeprises photographiques par site

Figure.2: Fréquentation selon les saisons



L’origine des photographes-visiteurs a pu étre identifiée a travers leurs noms et leurs commentaires.
Il apparait que la majorité sont des nationaux (71%), et (29%) des étrangers.

Origine Marocain Etranger Total
Effectif 42 17 59
% 71 29 100

Tableau. 3 : Origines des visiteurs- photographes

RESULTATS - DISCUSSION

1) Types de sites photographiés : un intérét remarquable aux geomorphosites

Cette étude de I’iconographie touristique de la partie nord-est du géoparc M’goun, basée sur les
outils de Google Earth et Google Map nous a permis de préciser I’image touristique de ce territoire.
En effet, On a prédit que cette partie du géoparc attire plus de visiteurs vu sa richesse mentionnée a
travers les sites photographiés qui sont d’ordre de 25 sites touristiques. Les sites d’intérét
géologique et géomorphologique sont les plus visités ou/et photographiés (20 sites) et les autres
sites (05) présentent des paysages divers dont un site architectural (Ksar Ain Asserdoune), un site
écologique et forestier de Nouar, un site présentant le paysage agraire de Magast a Naour et enfin le
complexe touristique de Béni Mellal.

Nature du site Nombre de sites %
Géomorphosite 20 80
Site architectural 1 4
(culturel)

Site forestier 1 4

Siteagricole 2 8

Complexe touristique 1 4
Total 25 100

Tableau. 4 : Types de sites photographiés
Les sites géologiques et géomorphologiques (géomorphosites) sont les plus photographiés (80%)
parmi lesquels 45% sont des sites Kkarstiques (09 sites), trois sites fluviatiles, deux sites fluvio-
karstiques, trois sites structuraux et trois sites anthropiques.

Type de geomorphosites Nombre %
Karstique 09 45
Structural 03 15
Fluvio-karstique 02 10
Fluvial 03 15
Anthropique 03 15

Tableau.5 : Typologie des géomorphosites photographiés.

2) Le potentiel touristique des communes étudiées :
Cette étude nous permet d’identifier les communes disposant d’atouts paysagers et touristiques
remarquables et attirant le plus de visiteurs, qui les ont photographiés.
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Carte. 3 : Nombre de sites photographiés par commune

On constate que la commune de Foum EI Ancer dispose d’un potentiel touristique remarquable
puisqu’elle est la plus représentée (32% des photographies postées sur Google Earth). La ville de
Béni Mellal et sa région (16%) et Zaouiat Cheikh (12%), viennent en seconde position, suivis de
Ksiba (8%), Tagzirte (8%) et Naour (8%) et enfin une proportion qui ne dépasse pas 4% pour les
autres communes (Tanougha, Aghbala, Tizi Nisly et Boutefrda). Certaines communes ne sont pas
identifiées comme une destination touristique comme Tifert n’ait Hamza, Tagleft et Larbaa n’ait
Ougabli. Elles sont de ce point de vue méconnues. Cette méconnaissance peut tre liée a 1’absence
de vulgarisation touristique de sites qu’abritent ces communes ou a la difficulté d’acces due a la
topographie raide surtout que les sites les plus photographiés se trouvent dans le piémont ou I’accés
est plus au moins facile par rapport a la haute montagne.Alors, nous allons procéder un travail
d’inventaire exhaustif qui va nous permettre d’élargir le potentiel touristique dans ces communes.

3) Les zones géographiques les plus représentées :un intérét remarquable donné a la
Montagne et son piémont que la plaine

Pour mettre en évidence cette différenciation, On a inclus les sites photographiés pres de la
montagne de Béni Mellal précisément dans partie nord-est du géoparc régional du M’goun. Par
conséquence, on a trouve (03) sites qui attirent I’attention des visiteurs. Le premier concerne le pont
historique de Kasbah Tadla et le second correspond au petit barrage d’Ait Masaoud, en amont de
Kasbah Tadla et les oliviers de Béni Mellal. Les sites représentés sur les photographies
appartiennent pour 1’essentiel a la montagne et son piémont (24 sites). Cette large différence déclare
I’intérét particulier donné a la montagne de I’Atlas de Béni Mellal et son piémont qui recéleun
potentiel touristique remarquable et ses paysages diversifiés.



Zone géographique Montagne / Plaine Total

piémont
Nombre de sites 24 03 27
Nombre de photos 288 03 291
Nombre de 57 02 59

photographes
Tableau.6 : répartition des sites photographiés selon les zones géographiques

Nous avons extrait le contexte paysager des sites a travers une analyse statistique frequentielle des
éléments paysagers (Eau, vegeétation, bati, jardins..) vus dans chaque photo prise par les
photographes-visiteurs.La plupart des photographies prises par les amateurs de tourisme et les
habitants expriment la diversité paysagere des sitesphotographiés. La majorité des sites présentent
une diversité d’éléments paysagers, des contrastes de couleurs, indiquant 1I’importance de la valeur
esthétique des sites comme étant identifiéee par REYNARD ET AL. (2007). Les visiteurs
s’intéressent beaucoup aux paysages géologiques et géomorphologiques caractérisés par leurs
aspects esthétiques, écologiques et socioculturels ce qui correspond a la définition large des
géomorphosites proposée par les experts dans ce domaine surtout la définition de REYNARD ET
PANIZZA (2005) qui a défini les géomorphosites comme étant « des formes du relief ayant acquis
une valeur scientifique, culturelle et historique, esthétique et/ou socio-économique, en raison de leur
perception ou de leur exploitation par ’Homme ». Ce contexte paysager des photographies se
caractérise avant tout par de la végétation (32%), mais aussi de I’eau (16%), des routes (15%), des
champs agricoles (15%), des zones d’habitat (14%). D’autres ¢léments apparaissent ponctuellement
comme les jardins et le ksar d’Ain Asserdoune. Cette diversité illustre la richesse de I’ Atlas de Béni
Mellal et son piémont par ses ressources forestieres, en eau et ses potentialités agricoles.

Autres Eau
15%

Bati
14%

Végétation
32%

Jardins
4%

Routes
15%

Ksar Ain
Asserdoune
4%

Figure. 3 : Contexte paysager des geomorphosites photographiés

4) L’importance de sites photographiés dans le paysage local
Les sites les plus représentés (nombre de photographes) et les plus photographiés dans le corpus
Google Earth et Google Map nous apparaissent comme les plus intéressants dans le paysage local
pour leur intérét socioéconomique, esthétique et/ou touristique(Carte 4).
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Carte.4 : nombre de fréquentation aux sites
De plus, les sites les plus photographiés se caractérisent alors par une grande attractivité touristique
en citant par exemple : Ain Asserdoune (137 photos), Ksar Ain Asserdoune (30 photos), Sources
d’Ouchrah et Taghbaloute —n-Ouhlima et Source de Tamda... (12photos), Greniers Awajgal et Ain
Lala Gamra (10 photos) Canyon Moudj (08 photos) et la montagne de Tassmit (07 photos)...
(Carte 5).
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Carte5:Nombre de photos pour chaque site
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Ensuite, plus que la moitié des sites photographiés (13/25 sites) dans ce corpus se trouvent dans les
guides touristiques destinées pour la découverte du Maroc, précisément 1’Atlas marocain(Le
Routard édition, 2017 ; Art de vivre ; milieux naturels, patrimoine ; Découvrez le Maroc, Edition
2016 ; Guidesvoir, Maroc, 2014 : Les guides qui montrent ce que les autres racontent !) présentés
pour promouvoirle tourisme et qui sont habituellement utilisés par les opérateurs de tourisme et les
agences touristiques nationales. On peut aussi confirmer que les photographes a priorité préférent
les sites naturels qu’anthropiques. Les sites naturels sont largement représentés par des sites
géologiques et geomorphologiques de grande préférence grace a leurs valeurs esthétiques et
scéniques et la diversité de leur contexte paysager. A titre d’exemple, les géomorphosites d’Ain
Asserdoune, Ain Tamda, Taghbaloute —n- Ouhlima ... sont des sites a forte valeur paysageére.

CONCLUSION

Avec I'utilisation de 1’outil Google Earth et Google Map, les amateurs de tourisme et les habitants
se retrouvent associés a participer a la construction de 1’image touristique de la partie nord-est du
géoparc M’goun régional par l’intermédiaire des photos thématiques qu’ils y postent et qui
favorisent la connaissance du patrimoine naturel et culturel.

Nous avons pu montrer a travers cette étude, que les amateurs de tourisme local et les habitants
s’intéressent beaucoup a montrer ou a photographier des paysages naturels autant que les paysages
anthropiques et surtout des paysages géologiques et géomorphologiques et parfois écologiques.
Plusieurs sites présentent une attractivité importante surtout la source d’Ain Asserdoune, Ksar
d’Ain Asserdoune les sources d’Ouchrah, la source de Tamda, Taghbaloute —n-Ouhlima.... Cette
¢tude permettait alors de lire la hiérarchisation de 1’espace touristique allant des sites trés reconnus
a d’autres qui sont peu Visités ou meconnus.
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] Complexe Touristique

Annexe : photos illustrant les sites photographiés (Google Earth et Google Map)

Complexe touristique de la Les oliviers de la Ville de Ksar d’Ain Asserdoune,
ville de Béni Mellal Béni Mellal Sud de Béni Mellal

La ource d’Ain Paysage karstique Jbel Tassmit, sud de la ville

Asserdoune, sud de Béni ruiniforme, Moudj, sud de de Béni Mellal
Mellal Béni Mellal

Paysage ruiniforme, Moudj, Cascade Ajojjar, Foum La grande sogrce <’< el

sud ville de Béni Mellal Ancer Kbira », au pied d’un
versant calcaire, Foum
Ancer

¢ B

Canyon de oudj en amot Site Ouchrah (gorges et Une falaise surplombant le
de la ville de Béni Mellal. sources), Tagzirte centre de Tagzirte. Créte

calcaire linéaire.
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Zayda), Tagzirte

Hansali,
Zaouiat Cheikh

Abri sous roche ap
greniers d’Awjgal,
Boutefrda

Falaise et paysage forestier
avec des singes magot (Parc

Paysage rinh:orme (lapiés)
en amont de Zaouit cheikh

Lac de barrage Ahmed El

)

pelé

- : k7 ' :

Taghbaloute-n Ikhourba,
Tanougha

Taghbaloute-n Ouhlima,
Ksiba

Cascade Buigandaz,
Zaouit Cheikh

Rliefkarthue et forét
de chénes verts, Ksiba

Paysage naturel et agraire
dans le synclinal de Tizi
Nisly

Paysage forestier et
agricole, Magast, Naour

Cavité sur paroi calcaire en
amont du centre d’Aghbala.
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Tunisian economy in the face of the Covid-19 pandemic:
State of play, analysis and outlook
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Abstract

The objective of this study is to study the type of Covid-19 pandemic, its effects on the Tunisian
economy, and how governance conditions this effect. From classic and Keynesian perspective, we
have shown that Covid-19 is a demand shock. It becomes, from time to time, supply shock. The
graphical analyses of our study justify the negative impact of the Covid-19 on the Tunisian tourism
sector. The control of the trade deficit has been observed. The evolution of Tunisian GDP has
deteriorated. State intervention will be the recommendation of our study.

Key Word: Covid-19, Tourism, Trade Balance Export, Import

JEL Classification:H75, Z30, E30

Introduction

One of the major shocks in 2020 is the spread of Covid-2019 and its impact on the global economy.
According to WHO (2020), Covid-19 is a life-threatening disease first born in China (Wuhan) in
late 2019. This virus has spread rapidly from China to America, Asian countries, the European
Union, Africa. Theoretically, the important effect of each crisis appears with the most open
countries and vice versa for the least closed countries. By the late 2000s, most countries were
integrated into the global economy to improve well-being. This can exacerbate the effects of Covid-
19 and subsequent economic conditions.

Integration of a global economy automatically facilitates the contagion of the Covid-2019 effect on
macroeconomic quantities (domestic investment, consumption, unemployment, exports, imports,
public expenditure, budgetary balance, movement of international capital, etc.). Most of the authors
measured the degree of integration of the trade openness index, the financial integration index,
capital flows, etc.

According to Chin and Ito (2006, 2008), the average of the KAOPEN index of the Tunisian
economy is equal to 0.55 between 1995 and 2017. According to Chin and Ito (2007, 2017), the
Tunisian economy is well integrated into the global economy. This can simplify and deepen the
spread and impact of Covid-2019 on the Tunisian economy. To achieve this, in addition to the
introduction, the research study addresses the following areas:

(1) Type of Covid-19 shock

(2) Characteristics and status of the Covid-19 pandemic in Tunisia
(3) Effects of Covid-19 on the Tunisian economy

(4) Lessons learned and recommendations
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1-Type of Covid-19 shock from an economic perspective

Covid-19 accompanies demand shocks such as lower consumption due to distance and containment
measures, and supply shocks due to lower production.

The degree to which global input mobility has decreased due to lower transportation and travel
flows due to the spread of the Covid-19 pandemic, border closures or travel restrictions.This
pandemic is reducing production and, in turn, decreasing profits, wages, and as a result of lower
demand, increased social pressures and uncertainty. In this case we can say that the world is facing
twin shocks (health and economic).

Baldwin and Tomiura (2020) announce that Covid-19 is a supply and demand shock. That is, the
spread of Covid-2019 is reducing the flow of goods and services and the degree of international
trade. In this regard, the Covid-19 pandemic is causing health and economic contagion.

Covid-19 is accompanied by an economic crisis through lower production and demand, slowing
global growth and tightening financial conditions, and falling commaodity prices(the price of oil,
which has fallen by 50% since the beginning of 2020).

According to the economic literature, there are two types of shock (supply or demand shock). The
shock must be exogenous or endogenous, of external or internal origin of the economic system.
Generally, each shock leads to macroeconomic imbalances that can result in unemployment,
external imbalance, budget deficit, monetary depreciation, inflation, etc.

As far as supply shock is concerned, supply shock is said to positively or negatively affect
production (such as the 1929 crisis: crisis of overproduction) and requires the adoption of supply
policies or structural policies to deal with it.

The demand shock is likely to change consumption positively or negatively. The latter requires
remedying it to operate short-term policies such as monetary policy, fiscal policy of Keynesian
revival.

As classical point of view, supply is fundamentally determined by the labor and capital, which
constitute the factors of production. Indeed, supply creates its own demand so that the change in
supply can only come from a change in one of the factors of production. In this case, since the
market ensures balance, therefore, imbalance is not conceivable, if there is a voluntary type of
unemployment or state intervention to disrupt the balances.

As a Keynesian point of view, supply is demand-driven, so any shock to reduce consumption
should result in a decline in production. In this regard, the Keynesians explained the depression of
1930 by the lack of demand, the supply being higher. They insist on state intervention.

The spread of Covid-19 is an unpredictable shock, changing the behavior of economic agents and
disrupting macroeconomic balances. The adoption of containment leads to increased unemployment
and absenteeism, lower incomes, lower consumption, lower tax revenues and, in turn, lowers
production. So, at the beginning of the health crisis, we can say that there is a demand shock. But
from time to time, the spread of Covid-2019 becomes a supply shock.
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That is to say, the closure of borders by several countries contributes to the disruption of the world
production chain, to the decline of exports and imports, to the decline of foreign exchange reserves,
etc. Thus, because several countries in the world would face a strong demand whose supply would
not follow, we can also admit that the world economy is hit by a supply shock.

Finally, with respect to the nature of the shock of the spread of Covid-2019, the spread of Covid-
2019 is said to be a shock of demand and supply, according to classical school logic and the
Keynesians.

2-Characteristics and status of the Covid-19 pandemic in Tunisia
2-1- Characteristic of the Covid-19 pandemic

Whose scientific name is Covid-19 (English acronym for coronavirus disease 2019) is an emerging
infectious disease that is caused by a strain of coronavirus, called SARS-CoV-2 and thus belongs to
a large family of viruses, the coronavirus. These proteins, which owe their name to the crown shape
of the proteins that coat them, are part of a vast family of viruses, some of which infect different
animals, others humans. They are likely to cause a wide range of diseases.In humans, these diseases
range from a common cold to a severe lung infection sometimes there is no sign of disease. But
often this virus can take the form of a simple cold or a serious respiratory infection such as
pneumonia responsible for acute respiratory distress that can cause the death of the patient, with a
mortality rate very heavily dependent on his age®. Her most common symptoms are fever, cough
and respiratory discomfort.

The rate of spread of Covid-2019 around the world and over time is typical for an exponential
function and should draw the attention of authorities around the world to the time available to
eradicate it and avoid the worst?.

Covid-19 is a contagious phenomenon with interpersonal transfer via respiratory droplets,
especially when people cough or sneeze, or through manual contact with a contaminated surface
followed by a touch of the hand on the face. The incubation period is between 2 and 14 days, with
an average of five days. The infection disappears when the virus excretion disappears from the
throat. At the end of November 2020, there is no known treatment or vaccine for Covid-20193,

The frequent washing of hands, the limitation of interpersonal contacts, the wearing of a medical
mask by people make it possible to limit the rate of contagion and reproduction of the virus and
consequently to facilitate the management of the crisis by the health services.

2-2-Update on the evolution of Covid-19 in Tunisia

The rapid spread of Covid-19 worldwide is explained by the Chinese government’s delay in alerting
the international community about the birth of Covid-2019 and the implementation of means of
response. This delay would have facilitated the movement of several people from Wuhan and thus
the spread of Covid-19.

Ibanda (2020)
20MS (2020)
30MS (2020)
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The first infected Tunisian case appears in 2 March 2020. The exceptional evolution of cases
infected with Covid-2019 in Tunisia, as shown in Figure 1 above, explains the lack of effective
treatment of the virus.

Figure 1: Distribution of Cases Infected with Covid-19 in Tunisia
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In Tunisia, as of January 15, 2021, there have been 177,231 cases of Covid-19 infections, with
5,616 deaths and 127,854 cured. According to the diagram below, the evolution of Tunisian
infected cases has two phases:

- From April to August 2020 the spread of Covid-19 in Tunisia is low compared to other countries
in the World (at the end of July, the number of infected in South Africa is equal to 151209 cases, in
Egypt 68311 cases against 2314 infected cases in Tunisia*). The success of the containment
measures is explained by the commitment of the Tunisian state to support vulnerable populations
and businesses most affected, through subsidies and tax exemptions.

- From August 2020 to January 15, 2021 the spread of Covid-19 in Tunisia experienced a rapid
increase from 2314 to 177213 infected cases. This increase is explained by the ease and speed of
Covid-19 contagion, the lack of containment measures.

3. Impact of the Covid-19 crisis on Tunisian economy

The Tunisian economy is very open to the rest of the world, and therefore very vulnerable to the
Covid-19 crisis. According to previous reviews, Tunisia has an undifferentiated economic fabric.
The Tunisian economy is based on agriculture, tourism, agri-food production and mining
production. So the impact of Covid-2019 can threaten economic growth. This section will analyze
the impact of the spread of Covid-19 on the tourism sector, external trade and GDP.

“OMS (2020)
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3.1. Impacts of the Covid-19 Crisis on tourism sector

According to the Tunisian Hospitality Federation (2019), the Tunisian tourism sector contributed
14% of GDP in 2018. With the spread of Covid-19, Tunisia’s tourism sector has disrupted. The
diagram below shows the evolution of tourism sector revenues between 2018 and 2020.

Figure 2: Evolution of tourism sector revenues between 2018 and 2020
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According to the diagram above, we note that tourism receipts have registered an upward trend
from 4.12 in 2018 to 5.6 Billion Dinars in 2019. This increase is explained by the improved tourist
services, the depreciation of the Tunisian Dinars vs the Euro.

Over the period from 2019 to September 2020, tourist receipts have captured a free Shiite of 5.6 to
1.56 billion Dinars. This trend is explained by the decrease in tourism due to the closure of the
borders from March to May 2020 and the spread of Covid-2019. In this regard, border arrivals were
1,714,493 tourists on September 20, 2020, down 75.2% from 2019. The current situation of the
tourism sector may reduce the share of the contribution to GDP.

3.2. Effects of the Covid-19 crisis on Foreign Trade

According to the balance of payment structure, the difference between the value of exports and
imports refers to the trade balance. Before explaining the impact of Covid-2019 on the trade
balance, it is therefore necessary to study the evolution of exports and imports. 3.2.1. Export
Impacts of the Covid-19 Crisis.

Clothing, leather, phosphate and olive oil are the main components of Tunisia’s exports. According
WMC (2021), the value of Tunisian exports decreased by 11.7% over the period 2019 - 2020. The
diagram below shows the evolution of Tunisian exports from 2018 to 2020.
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Figure 3: Evolution of Tunisian exports between 2018 and 2020
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According to the above diagram it is concluded that Tunisian exports increased from 40.6 to 43.8
billion Dinars in 2018 in 2019. From 2019 to 2021 Tunisian exports decreased from 43.8 to 38.7
billion Dinars. From an economic point of view, this deterioration is explained by the decline in
external demand (the decline in Tunisian exports to certain European partners and North African
countries). In this regard, Tunisian exports fell by 11.3% in 2020° with the European Union, 28.8%
with Algeria, 20.5% with Libya and 13.4% with Egypt.

3.2.1. Effect of the Covid-19 crisis on imports

According to WMC (2021), imports from Tunisia increased by 5.5% over the 2018-2019 periods.
On the other hand, imports from Tunisia decreased by 18.7% from 2019 to 2020. The diagram
below shows the evolution of Tunisia’s imports from 2018 to 2020.

Figure 4: Evolution of Tunisia’s imports between 2018 and 2020
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According to the above diagram, Tunisia’s imports increased from 59,992 in 2018 to 63,291.6
Million Dinars in 2019. The value of imports from 2019 to 2020 captured a decrease from Dinars
63291.6 to 51463.7 million®.

The decrease in Tunisia’s imports is explained by lower demand for capital goods, raw materials
and consumer goods. According WMC (2021), imports of capital goods decreased by 24.6%,
imports of raw materials decreased by 14.5%.Imports of consumer goods fell 13.8 %. Merchandise
trade with the European Union declined from 49.9% in 2019 to 2120 of Tunisia’s total imports.

From an economic point of view, the decrease in imports from Tunisia can improve the state of the
trade balance. But this improvement remains a hostage to the evolution of exports.

3.2.2. Trade Balance Effects of the Covid-19 Crisis

As noted above, the trade balance refers to the difference between the value of exports and imports.
In this section we analyze the state of the Tunisian trade balance for the years 2019 and 2020. The
diagram below shows the Tunisian trade balance of 2019 and 2020 in Million Dinars.

Figure 5: Tunisian trade balance for 2019 and 2020 in Million Dinars
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According INS (2021), Tunisia recorded a trade deficit of 12,757.8 in 2020 against 19,436.2
Million Dinars in 2019. The trade deficit explains in large part by the deficit recorded with China in
5393,8 Million Dinars, in Turkey, in 2140,6 Million Dinars and in Algeria in 1719,5 Million
Dinars. Following the reduction in the trade deficit, the coverage rate in 2020 increased 5.9 points
compared to 2019 to 75.2% from 69.3% in 2019.

Finally, with respect to the impact of the Covid-2019 crisis on trade balances, the spread of Covid-
2019 is contributing to the improvement of the trade deficit. This improvement is explained by the
decrease in imports despite the decrease in exports.

SWCI (2020)
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3.3. Effects of the Covid-19 Crisis on GDP

The spread of Covid-19 would lead to economic growth of -4.4% in 2020, compared to growth
initially forecast under the 2020 Finance Act of 2.7%’. The decrease in Tunisian economic growth
is explained by:

- Supply shock whose impact is direct and negative on the activity of several sectors. In this regard,
according UNDP (2020), imports from Tunisia would also fall by -18.7% between 2019 and 2020.

- Reduction in household demand due to containment and declining incomes for many households.
For example, in 2020 the main components of aggregate demand would also suffer a decrease of -
4.9% of aggregate investment,-8% of household consumption and -11.7% for exports®.

According UNDP (2020), the decrease in production and containment would lead to an increase in
the unemployment rate estimated at 21.6% in 2020 compared to 15% in 2019.

Finally, Covid-19 is having a negative impact on the tourism sector, positive impact trade balance
despite the drop in exports from 2019 to 2020. Again, it reduces the level of economic growth.

4. Lessons learned and recommendations

In this part, the first stage will present the main recommendations at the global level and in a second
stage; the main Tunisian recommendations will be presented.

4.1. Lessons learned and overall recommendations

On the basis of the teachings of the Spanish flu that prevailed all over the world between 1918 and
19209, the crisis of 1930 and 2007 is said.

-Due to declining demand, some businesses may be unable to meet their commitments and will
need liquidity or credit; some employees may lose their jobs. This could lead to recession (decrease
in production and wages). Economic measures or policies should be aimed at avoiding firm
bankruptcies and supporting vulnerable households during the crisis period.

-Each crisis requires the mobilization of monetary policies to support demand, and budgetary
policies to support output and households. For example, the reduction in tax burdens in some
affected sectors is indicated during this period of crisis. In this case it is said that fiscal policy is the
best policy to respond to the effects of crises.

-Coordination of economic policies, regional and international cooperation, and support from each
other are essential at this time of crisis to get out of it.

-Consider social workers for formal and informal workers and for healthy formal or informal
enterprises, and provide public services.

PNUD 2020
SPNUD 2020
SVoir sur : https://www.alternatives-economiques.fr/publication/coronavirus-tenir choc/197001010100- 00092339.html.
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4.2. Tunisian recommendations

In light of the graphical analyses and economic explanations it is said, to contain the current
economic crisis of Covid-19 and limit its effects in the meantime, recall that it is essential for
Tunisia too:

Encourage the tourism sector either by subsidizing and/or reducing the tax burden on this sector.
Encourage exporting companies.

Assist small and medium-sized enterprises to support economic activity.

Provide public services.

Consider worker, social workers to increase consumption and hence generate demand.

Impose budgetary discipline and adjust the State budget in line with the economic situation to
ensure the stability of the macroeconomic framework.

- Encourage investment in the aftermath of the crisis by lowering the interest rate.

The latest recommendations are the economic solutions to revive the Tunisian economy.
Conclusion

We guided our work to identify the nature of the Covid-19 pandemic and its effects on the Tunisian
economy, particularly the tourism sector, foreign trade indicators and GDP. Based on the classic
and Keynesian lens, we have shown that the Covid-19 crisis is a supply and demand shock. The
rapid spread of Covide-19 and the containment strategy are resulting in lower demand and supply of
goods and services.

Following the graphic analysis, we justified the negative impact of the Covid-19 pandemic on the
Tunisian tourism sector. Tunisian imports and exports declined from 2019 to 2020. Despite the
reduction in exports, the trade deficit deteriorated between 2019 and 2020.

We also showed that the spread of Covid-19 would lead to economic growth of -4.4% in 2020,
compared to growth initially forecast under the 2020 Finance Act of 2.7%.

In the light of the theoretical lessons and the state of some macroeconomic magnitudes, we
recommend the Tunisian authority to coordinate macroeconomic policies, encourage the tourism
sector and exporting enterprises, help national enterprises, Consider social workers and encourage
investment in the aftermath of the crisis by lowering the interest rate to contain the current Covid-19
economic crisis, limit its effects in the meantime and boost economic growth.But the questions that
now presuppose is; What is the impact of the Covid-19 crisis of the Tunisian financial system?
What is the impact of the Covid-19 crisis on the informal sector? What are the social costs of the
Covid-19 crisis?
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Detection and monitoring crop of wheat and barley by using NDVI stacking
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Abstract.

Differentiating agricultural crops using remote sensing techniques is essential in the economic
planning for countries and strategic alternative to field measurements. The methodology for this
work is selection of satellite data (Sentinal-2A) with spatial resolution (10m) for months of the
agricultural season to wheat and barley crop (September 2017 to July 2018) in the middle of Iraq
between (33°033.92" N - 33°0 45" N)latitudeand (44°267.43'E - 44°2655.98 E)longitude which is
famous for planting different types of agricultural crops. After doing spatial subset of interested
bands, The Normal differences vegetation index (NDVI) were calculated for all images then NDVI
stacking technique were done, the spectral angle mapper classification were applied with different
spectral angles after determinate signatures of wheat and barley extracted from NDVI stack layer
with determine NDVI values for march month more than 0.45. The results showed that cultivated
areas of wheat and barley represents (31.5%) of the study area. Overall accuracy assessment were
calculated for SAM classification with ground truth which gave highly accuracy assessment when
choosing spectral angle (0.2).

Keywords:wheat, barley , SAM, NDVI , stacking.

1.Introduction

Distinguishing agricultural lands of wheat and barley crops from the rest of crops is a very
important issue in the national economy, the development of systematic crop area monitoring and
remote sensing tools is important for the country.Many studies in calculating agricultural crop land
using remote sensing and satellite imagery with different working methodologies, most researches
have adopted NDVI time series technique to distinguish between types of agricultural crops using
the moderate resolution imaging spectroradiometer (MODIS),MODIS-NDVI time series and the
Fourier transform technique were used to identify croplands overthe state of Mato Grosso,
Brazil[3], other method for detecting crops and map agricultural areas through a two successive
classifications based on (MODIS)-Terra /EVI (Enhanced Vegetation Index) time series [1],
development remote sensingbased method to detect crop land in central and southern Queensland,
Australia through time series analysis of the NDVI layer of MODIS-Terra MOD13Q1 (250-m
pixel) imagery and local auto-regression was used to characterize phonological cycles in the NDVI
time series [7], A new method to identify wheat crop over large regions in China by: first, extracted
winter wheat mapping method based on the 250 m for 8-day composite(MODIS), second based on
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the Enhanced Vegetation Index (EVI2) differences between estimated heading and
seedling/harvesting dates and the change amplitudes [8], Sentinel-2 data has gained more
importance in monitoring and classifying agricultural lands due to the spatial accuracy of 10 meters,
i.e. access to small agricultural areas, using Sentinel-2 time-series data stack was adopted and using
multi-resolution segmentation algorithm, the resulting image objects were classified using the
Time-Weighted Dynamic Time Warping (TWDTW) method in the south-eastern part of Romania
to map wheat, maize, rice, sunflower and forest [6], pre-operational (August 2015) Sentinel-2 data
,a study presents the results of two classification exercises assessing the capabilities for tree species
and mapping crop types [4], a study introduced a generic methodology for mapping cropland along
the agriculture season at high spatial resolution with the use of globally available baseline land
cover [5], while other studies have adopted spectral indices to predict wheat [10].

The objective of the study is to apply SAM classification technique on stack layer of height
resolution time series images to distinguish wheat and barley area from other plants.

2. Study area and dataset

The study area located in south of Baghdad at middle of Iraq.The study area extends between two
latitudes(33° 0° 33.92" N - 33° 0' 45 "N)and longitudes (44° 26 7.43" E - 44° 26 55.98" E) ofabout
(1.52) km?, Figure 1 shows the geographical location for the study area.

IRAO

39°0'0"E 40°30'0"E 42°0'0"E 43°30°0"E 45°0'0"E 46°30'0"E 48°0'0"E 49°30'0"E

N

A

36°00°N  37°30'0"N

2°00°N  30°30'0°N 32°0'0°N  33°300°N  35°0'0"N  36°30'0"N  38°00°N

38°30'0"E 40°0°0"E 41°30'0"E 43°0'0"E 44°30°0"E 46°0'0"E 47°30'0"E 49°0'0"E

—— Kil
0 50100 200 300 400

Figurel. Location of Study Area

Sentinel-2A images were usedfor the agricultural season from September 2017 to July 2018 with
spatial resolution 10m and coordinate system (WGS_1984 UTM _zone 38N). The images were
processed by ENVI 5.3 software by cutting the study area and converting the image values from
DN to Reflectance and selectingfour bands: b2 (490nm), b3 (560nm), b4 (665nm) and b8 ( 842nm)
with spatial resolution 10m.
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3.Methodology

Sentinel-2A satellite images for (SEP., OCT. ,NOV. & DEC. for 2017) and (JAN. ,FEB. ,MAR.,
APR.,MAY.JUN. & JUL. for 2018 ) where the days of images selected about middle of each
month,at the beginning, images were processed by SNAP6.0software to make spatial subset for
study area and spectral subset for bands b2, b3, b4 and b8 with coordinate system
(WGS_1984 UTM _zone 38N) , then export all raster images to ENVI format.Figure 2 shows the
processing steps to achieve our objective.

MULTISPECTRAL DATA
PROCESSING (Sentinel-2A)
NDVI for March

NDVI Time series images for . .
2017-2018 SAM Classification

Compute stack layer ) |
Compute wheat &barley areas

Extract Wheat & barely
time signature

‘Time series images for 2017-2018 %

Figure 2. Methodology flow chart of classification

3.1Normalized Difference Vegetation Index(NDVI)
Nonlinear mathematical transformation used to identify dense and health plant through the
relationship between spectral data stored in red spectral bands and infrared spectral bands as in
equation (1) [10]:

NDVI= (NIR-RED) / (NIR+RED)..........ccooviiinnn (1)

For Sentinel image B4 and b8 correspond NIR and RED bands respectively.

3.2 Spectral Angle Mapper Classification(SAM)

SAM algorithm in this work is basedon the assumption that pixels in a stack image represent
variance inchlorophyllvalues over the agricultural cycle of wheat and barley in stack raster image
and reference pixel specified by the ROI as a single class for a wheat and barley category. The
angle between the two vectors is a measure of their similarityby calculating the angle between the
two vectors as in the equation below:

nb
Pt t.r.
=1t
( l )
\/2?31 tiz \/2?31 riz

Where nb represents the number of bands, r represents the spectrum of pixels, t represents the
reference spectrum, and o represents the spectral angle [11].

1

&= COoS~
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3.3 Overall Accuracy and Kappa Statistics

The accuracy of spatial data has been defined by the USGS: “The closeness of results of
observations, computations, or estimates to the true values or the values accepted as being true”
(USGS, 1990)[12]. Accuracy assessment is a very important step when analyzing remote sensing
data.The results of remote sensing can lead to economic and political decisions.Decision-makers
must know the reliability of the data when facing the maps extracted from the data of remote
sensing researchers.

The Overall accuracy is calculated by dividing the number of correct pixels in one class(sum of
values in the main diagonal) by the total number of pixels as derived from reference data [2].

The Kappa coefficient is a measure of overall agreement of a matrix. But with overall accuracy is
the ratio of the sum of diagonal values to total number of cell counts in the matrix, the Kappa
coefficient takes also non-diagonal elements into account [9].

4. Results and Discussions

The processing steps used to calculate the areas of wheat and barley as follows:

4.1 Calculating NDVI for time series images

By using ENV15.3 software , converting all raster 10 images for a time series from November (2017
to July 2018) from digital number to reflectance, then calculate NDVI (Normalized Difference
Vegetation Index). Figure 3 shows green area for march(2018) image where the total green area
with NDVI values more than (0.51) and represents (54.33%) from study area , Note that the
peak/maximum greenness stage for wheat and barley at march in IRAQ.

030N
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Figure3. NDVI image for march/2018

4.2 NDVI stacking technique

Layer stack where done to the time series of ten NDVI images to get one raster image to obtain the
changes of chlorophyll values over the agricultural cycle of wheat and barley. Figure 4. shows
stack layer image.
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Figure4. Stack Layer image

Then determined time signatures for Wheat and barley as shown in Figure 5 from stack layer where
Wheat and barley cultivation begins in October or November and yields the highest values in
chlorophyll are in February and March, the crop is harvested in April and May.

Endmember Collection Spectra
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Value

i i i
SEP. OCT. MNOV. DEC. JAN. FEB.  MAR. APR. MAY. gun. JUL

2017 2018

Figure 5:Time signatures for Wheat and Barley

4.3 Classification for Wheat and Barley areas

The classification algorithm SAM (Spectral angle mapper) were applied for the stack layer after
selecting wheat and barley classes (time signature for wheat and barley) and specifying the spectral
angle with deferent values 0.1,0.2,0.25 and 0.3, also determine NDVI values range for march
(2018)more than 0.45. Table 1shows the cultivated areas of wheat and barley and their percentage
in relation to the study area.
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Table 1: Areas of Wheat & Barley

Spectral Angle Areas of Wheat & Percentage
for SAM Barley of Study
(Km2) Area
0.1 0.19 12.6%
0.2 0.48 31.5%
0.25 0.54 36.6%
0.3 0.60 39%

Figure 6 shows the areas of wheat and barley extracted using SAM algorithm with different spectral
angles0.1,0.2,0.25 and 0.3.

-C- -d-
Figure 6: SAM classification with different spectral angles, a: spectral
angle=0.1, b: spectral angle= 0.2, c: spectral angle=0.25 , d: spectral
angle=0.3.
4.4 Accuracy Assessment

Figure 7 shows a ground truth map where real data have been provided for the study area

- Wheat & Barley

Figure 7: Ground Truth for study area
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A confusion matrix tool in ENVI software were used to calculate the overall accuracy and
kappacoefficient with all classification images that were previously extracted. Table 2 shows the
Accuracy comparison for SAM images with different spectral angles.

Table 2: Accuracy comparison for SAM images

Classified Overall Kappa Overall
Images (K") statistics Accuracy
SAM 0.1 0.3604 65.7227%
SAM 0.2 0.8528 93.6028%
SAM 0.25 0.8403 92.7478%
SAM 0.3 0.8202 91.9411%

5-Conclutions

Irag is one of the countries known to cultivate wheat and barley and other types of agricultural
crops,wheat crops start in November and harvest in May. The study adopted Sentinal-2A satellite
images with a spatial resolution of 10 meters for (2017-2018) agricultural season, and number of
images used are 10 images for a time series from November 2017 to July 2018. Analysis methods
were performed for all multi-spectral images. NDVI (Normalize Differences Vegetation Index) was
calculated for all images, then a stacked layer was made for all NDVI images to obtain a single
raster layer and then classes were extracted for wheat and barley, these classes represent the stages
of change of chlorophyll values over the agricultural cycle of wheat and barley. Finally SAM
(spectral angle mapper) has been applied over the stack layer with different spectral angle
0.1,0.2,0.25 and 0.3. Results showed that the cultivated areas of wheat and barley amounted to
(0.48) km2, representing (31.5%) of the study area.

Below the most important results that were extracted from the research work:

1-NDVI stacking technique is important method for calculating crop landsBecause it gives the
behaviour of crops from the beginning of cultivation until harvesting.

2-SAM classification method used with time signature which represent chlorophyll values over the
agricultural cycle of crop to get areas for wheat and barley.

3- Different spectral angles were used to get a best angle for classification for wheat and barley.

The results showed that the choice of the spectral angle 0.2 is the most appropriate in classifying
wheat and barley sinceoverall accuracy were 93.6% and kappacoefficient 0.85.
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Determine the morphostructure phenomenon,
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Abstract

Through the use of satellite data taken by the Landsat satellites a color phenomenon was detected
east of Khor Al-Zubair, southern Iraq, and a detailed study was carried out on this area and an
oblate shape morphostructure phenomenon was detected towards (northeast-southwest) with a
length of about 30 km and a width of about 15 km. It was distinguished by a color reflection that
differs from its surroundings.

What confirms the existence of this phenomenon is the identification of the previous trace of the
Shatt al-Arab, which indicates a recent tectonic activity, represented by Uplifting of the study area.
knowing that the topographical height of this phenomenon in its highest part is 23 meters from the
mean sea level.

As the area surrounding this phenomenon contains important oil and gas fields, it is possible that
this phenomenon is a structure oranticline fold with promising hydrocarbon potentials, similar to the
fields and structures surrounding it.

Introduction

Morphotectonic is considered one of the important intro dictions to Neotectonic studies, which
deals with the latest structural features resulting in the Earth's crust and its activity throughout its
tectonic history extending since the end of the Neogene Age to the first half of the Quaternary era [1
and 2 ], and accordingly, the terrestrial movements extending from the Miocene era to the present
time can be considered to have significance in the formation of the morphotectonic elements of any
area [3], which included the probability of the previous effect of the river, the meandering function
and the width of the valley, depending on the space data and the field study Available.

The Shatt al-Arab River consists of the confluence of the Tigris and Euphrates at the Qurna region,
representing the course of the Shatt al-Arab canal from the town of Qurna (about 70 km north of
Basrah) and emptying into the Arabian Gulf at the Faw city, south of the Basrah city. Note on data
satellite, That the Shatt al-Arab River is one of the antecedent rivers, as there is a previous trace
impact in the western region of it that encouraged the establishment of this morphotectonic study.

The Shatt al-Arab Basin represents a very low-lying area, where the topographic gradient is about
(2 cm / km). Its river channel displays different styles that differ between (straight, sine, zigzag, and
braiding) [4]

Location of study area
The study area is located in the southern part of the Mesopotamian Basin, where the Shatt al-Arab
Basin is located on the unstable shelf of the Mesopotamian Basin, according to the tectonic division
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of Buday and Jassim [5]. This part has a thick sedimentary cover and the subsurface structures are
not reflected on the surface [5and 6 ].

Geographically, the study area is located in Basrah Governorate, southern Irag, with a linear
extension of 31° 00 '- 30° 00" North and lines 49° 40 '- 47° 20" East and to the western side of the
Shatt Al-Arab River, Figure (1).
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Figure -1 location of study area modified from [ 4 and 7].

Objective of research

The main objective of this research is to determine the ancestral effect of the Shatt al-Arab River
and the recent tectonic activity in the region and its relationship to the subsurface geological
structures, in addition to trying to explain the lack of continued expansion of the fan-these are like
shape of the Khor Al-Zubair towards the south.

Tectonic setting of study area

The study area is located in the southern part of the wing near the deep sea platform of the
Mesopotamian Foredeep region [7], Near Platform Flank of Mesopotamian Foredeep, as it is
located within the secondary Zubair area of the sedimentary plain which represents the largest unit
of unstable pavement units. Longitudinal structures extending in a north-south direction broken by a
number of transverse faults extending in a northeast-southwest direction, Figure 1 and2.

Many researchers agreed that the mechanism of formation of structures in the area that includes the
study area is due to two main reasons, the first is the reactivation of the deep base faults, and the
second is the effect of the Hormuz Precambrian salts. In certain parts of southern Irag, which has
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proven its existence through the values of residual gravity and negative repercussions on the main
structures such as the Nahr Omar (residual gravity value - 6 millical), Zubair, Tuba, and Ratawi
structures , especially those that take semi-circular shapes in their structures, which It is explained
by the penetration of saline compositions dating back to deterministic eras and returning salt
deposits, which may be the upper Jurassic diapers (CotniaFormation salts) and their development
into dipole structures responsible for the negative gravitational anomalies of subsurface
structures[4].

Tectonic map of Iraq
(after Al-Kadhimi et al., 1996)
Scale 1:6 000 000
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Figure-2 Tectonic map of Iraq (after Al-Kadhimi et. Al.,1996)

Geological setting
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The Shatt Al Arab river flows in the Tertiary and Mesozoic northwest — southeast trending Zagros
fold belt. The river is formed by the confluence of the Tigris and Euphrates Rivers, which flow
through central and eastern Iraq. A third river, the Karun River, which flows in west-central Iran
and drains the Zagros mountains joins the Shatt Al Arab waterway just north of the recent delta,
With a total length about204 km, the Shatt al Arab widens over its course, expanding from a width
of 250 -300 m near the Euphrates-Tigris confluence to almost 700 m near the city of Basrah and
more than 800 m a sit approaches the river pours. Figure-3.

Most parts of the study area are lands with flat surface terrain in general and their height does not
exceed 23 meters above mean sea level, and the area is covered with alluvial deposits and fine sand
representing the riverine environment for the modern era interspersed with sediments from the
Miocene period.
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Figure-3 shows the geological surface for study area

Stratigraphical setting
The stratigraphic column of southern Iraq is characterized by the presence of thick deposits of the
Cretaceous period with important oil, Figure- 4 .

The stratigraphic sequence of the Nahr Omar field, which is located in the north of the study area
and within the basin of the Mesopotamian valley in its southern part, which in turn represents part
of the semi-platform of the Arab plate, was used as a result of the successive structural movements
that in turn affected the deep base faults that later developed, generating continental basins. In land
within the Arabian plate, this basin was filled with an ideal sedimentary column consisting of
source and reservoir rocks in addition to the cap rocks and with a regional extension to the same
sedimentary basin.

The sedimentary conditions and the quality of the sediments in the Omar River field area in general
are similar with the conditions and the quality of the sediments in the fields in southeastern Iraq, of
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which the study area is part, which is composed of shallow and deep marine environments that
consisting of several sedimentation cycles.

The Mushrif and Zubair formations represent the most oil reservoirs pay, especially in the Zubair
and Rumaila fields, due to the similarity of the origin of these two fields and that they are produced
from source rocks generating one hydrocarbon, which is either the Sargelu formation (Middle
Jurassic) or Mirge Mir (Lower Triassic )[8].

The oil produced from reservoirs of the Cretaceous period is one of the finest extracted in Irag. The
oil produced from the Nahar Omar reservoir in the Nahar Omar field is light oils with a density of
42 degrees according to the scale of the American Petroleum Institute, while in the fields of
Rumaila and Zubair, it ranges between 35-42,0il from the Mushrif reservoir in the Zubair and
Rumaila fields has a density of 26, and finally the lower Fars formation in the Zubair Field, which
has a density of 10-20 API [8].
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Figure-4 shows the stratigraphical Column in surrounded study area[8].
Morphometric characteristics of a river bed.
Evolution of river curves

The development of the river curves is not limited to the migration of the river sideways, but the
folds increase in curvature and widening and these folds gradually migrate towards the estuary.
Excessive direction in this direction leads to an increase in the meandering of the river, the
intensification of its river folds, and the convergence of the contiguous folds at the syncline axes so
that only a narrow plain neck separates them from each other (Al-Husseini, 1991, p.22), figure-5.

-
£

Figure-5 represents the geomorphological phenomena formed by the river bed and their
morphometric dimensions [9]..

River curves are one of the main features of rivers of different sizes, and these curves
(meanders) are characterized by the symmetry of their dimensions by digging, and the presence of
these barriers and potholes at the bottom of the Shatt al-Arab stream creates a state of instability that
leads to the diversion of the river current from one side to the other, specifically towards Iragi lands.

It is noted that most of the concave sides of the curves are inside Iragi lands, as carving in
these directions and sedimentation on the convex sides inside Iranian lands lead to the migration of the
river lateral (lateral migration), despite the long distance in which the Shatt al-Arab runs between
Qarna district from the meeting point of the river the Tigris and the Euphrates and up to its estuary in
the Arabian Gulf, the dimensions of the most prominent folds and river curves of the Shatt al-Arab
River course were measured (seven curves) and their development was followed for the period from
1952 to 2009, which is from north to south (Al-Sweib and Al-Zuraiji, and al-Tanumah andAl-Siba,
where the river rotates near cycle shape, the Bahar, Aldoura, and Al-Ma'ameer near the delta region),
These curves are named after the largest cities and villages located on them.[10, 11, 12 and 13]. (Table
1and 2).
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Table -1 Dimensions of the river curves of the Shatt Al-Arab stream for the year 2009

Avera
ser curvat ge Zigz
s The Length( Breadth( re course 3
bend km) km) radius( . g
width( ratio
km)
m)
Al-
1 ] 10 5.5 2.5 480 2.2
Sweib
Al-
2 40 30 5.5 550 5.45
Zuraljl
T
3 anu 225 25 4 560 6.2
mah
Al-
4 ] 22 17.5 6 680 2.9
Siba
5 Bahar 21 17.5 5.5 870 3.18
Al
6 dou 16.5 15 5 670 3
ra
7 Ma'am 175 12.5 25 1220 5
eer
Table-2 Dimensions of the river curves of the Shatt Al-Arab stream for the year 195]
Avera
ser curvatu i Zigz
s The Length( Breadth( re course N
bend km) km) radius( _ g
width( ratio
km)
m)
Al-
1 ) 5 2.5 1.5 406 1.6
Sweib
2 AI'... 20 19 9 400 2.1
Zuralji
Tanu
3 21 25 8 360 3.1
mah
Al-
4 ] 13 10 14 550 2.1
Siba
5 Bahar 13 7.5 2.5 490 3
6 A'gou 135 10 35 430 28
7 Ma'am 1 9.5 2 600 47
eer
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previous trace of the river

By examining the satellite images of the study area, it is possible previous trace effect (ancestral)of
the Shatt al-Arab River to the west of the current course of the river, where tectonic lifting
operations in the region may lead to the displacement of the Shatt al-Arab River in the eastern
direction gradually and in a manner consistent with the increase in tectonic lifting operations, with
the continuation of the lifting operations The fold and the unbalanced and uneven growth in the area
led to the increase in the study area (the western part of the Shatt al-Arab River) in a greater
manner, leading to the creeping of the river little by little to the current site and its stability due to
the ease of drilling in this area, Figure (6).

Figure-6 shows the previous trace (antecedent)of the Shatt al-Arab in study area.

When using space data and processing it with modern software (the Geomatica program used in
analyzing images and colors), we notice different color reflections, as the area near Khor Al-Zubayr
differs in color from what surrounds it, which at first glance indicates the topographical difference,
Figure-7.
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Figure-7 shows the a color reflection of morphotectonic phenomena for study area.

The topographic height of the study area

When examining the topography of the study area, we noticed that the highest area is the area near
Khor Al-Zubair, which is located to the east of it, with a topographical height (75 feet) about 23
meters from sea level, to measure the topographical height of the study area, two sections were
drawn:

- The first (Northeast - Southwest), which showed that the average highest elevation in it is 36
feet (about 11 meters) from mean sea level, Figure-8.

- The second (Northwest - Southeast), which showed that the average highest altitude is 28
feet (about 8.5 meters) from mean sea level, Figure-9.
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Figure-9 shows second topographical section in the study area.

Drainage patterns in the study area

The drainage patterns are considered important and useful indicators in giving a first picture of the
reflections of the subsurface structures, and the drainage patterns differ from one place to another
due to several factors, including: the geological structure, the rock composition, the slope, the
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climate, and the geomorphological development of the river basin, and the most important of these
patterns are the following:

Dendritic drainage.
Trellis drainage.
Rectangular drainage.
Parallel drainage.
Centripetal drainage.
Radial drainage.
Deranged drainage.
Annular drainage.
Barbed drainage.

Four areas were selected in the study area to determine the drainage patterns (figure- 10), and they
are following:
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An area like to the Khor Al-Zubair fan.

We notice in it the presence of drainage patterns of the Dendritic and Centripetal types,
where the central drainage pattern prevails in the basin areas with internal water drainage, as
is the case in the Khor Al-Zubair fan, (Figure-10, area 1).

Central area.

We notice the presence of drainage patterns of the Dendritic and Radialtypes, and
Dendriticname was derived from the Latin term "Dendron", meaning tree. This pattern
prevails in areas of homogeneous sedimentary rocks, especially clay, and in which river
courses bifurcate to an extent that resembles a tree, where the tributaries meet with each
other and the main river at sharp angles, while, the Radialtype is a reverse image of the
previous central pattern and is also found in domes and rocky heights. And where
waterways descend from these high peaks, these patterns spread and radiate in all directions.
(Figure-10, area 2).

Southern area.

We notice in it the presence of drainage patterns of the tree type and the direction of the
current course of the Shatt al-Arab River, (Figure-10, area 3).
The eastern area near the course of the Shatt al-Arab River

We notice in it the presence of drainage patterns of the tree type as well, (Figure-10, area 4).
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Figure-10 shows the drainage patterns in study area



Discuss results

The study area is located within the Mesopotamian basin, which contains oil structures and fields.
The area surrounding the study area contains many structures and fields, including the fields of
Nahr Omar, Zubair, Al-Tuba, Al-Siba, and Rumaila in Iraq, and al-Rawdatain and Bahra fields in
Kuwait, (figure — 11). These structures and oil fields include Important cretaceous reservoirs with
good oil.

From the foregoing, it can be said that changing the course of the Shatt al-Arab River and its
encroachment towards the east is nothing but evidence of recent tectonic activity in the region, as
well as the growth of a flattened morphotectonic phenomenon at a height of about 23 meters from
sea level, with a length of about 30 km and a width of 15 km, which could be A subsurface structure
containing hydrocarbon reservoirs, similar to the fields and structures surrounding it.

Miles
A
L2

Kilometers

Figure-11 shows the structures and Oil Field in surrounded study area
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Conclusions:

1- Confirm the existence of morphotectonic phenomenon through identification of the previous
trace of the Shatt al-Arab, which indicates a recent tectonic activity, represented by
Uplifting of the study area. knowing that the topographical height of this phenomenon in its
highest part is 23 meters from the mean sea level.

2- The morphostructure phenomenon was detected with a length of about 30 km and a width of
about 15 km. It was distinguished by a color reflection that differs from its surroundings.

3- As the area surrounding this phenomenon contains important oil and gas fields, it is possible
that this phenomenon is a structure or anticline fold with promising hydrocarbon potentials,
similar to the fields and structures surrounding it.
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COVID-19:1In brief, updates aboutthe infection, the spread,
the treatment and the vaccines.

Samer Sakr!*
! Department of Biological and Chemical Sciences, School of Arts and Sciences, Lebanese International
University, Beirut, Lebanon

The novel Coronavirus Disease (COVID-19) pandemic, that emerged in Wuhan, China,is
devastating the world.As of March 16, 2021, almost 121 million people had been infected with the
new coronavirusworldwide. The disease has spread in more than 210 countries and territories, with
the United States of America cumulating around one-fifth of all global cases [1]. It is caused by the
novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This minireview aims to
discuss the pathophysiology, transmission, diagnosis, treatment and COVID-19 vaccines. The virus
is transmitted throughout respiratory droplets during face to face contact. The infection could be
asymptomatic. Symptomatic persons could develop fever, dry cough,fatigueandcould suffer from
shortness of breath that could lead to acute respiratory failure a symptom that is specific to the
COVID-19 compared to the flue infection and allergy[2]. The fatality rate for COVID-19 increases
with the patients’ age ranging from 3 deaths per 10000 cases among patients aged 5 to 17 years to
3049 deaths per 10000 cases among patients aged 85 years or older in the United States[3].As of
March 14 2021, the number of global new cases reported fell by 16% as well as the number of new
deaths who decreased by 10% as compared to the previous week. Whereas the new cases are
increasing by 7% in the Eastern Mediterranean Region, they are decreasing significantly in Europe
and the Americas [4].

In order to combat this pandemic, outstanding efforts have been invested to develop the appropriate
treatment protocols and protective vaccines. Emerging data indicate that therapy based on
dexamethasone reduces the mortality in patients requiring supplemental oxygen and that the use of
Remdesivirimproves time to recovery.National Institute of Health recommends the use of immune
modulators, in their therapy protocols therapy[5].

The most important efficacy endpoints of a vaccine is to reduce the infection, the severity of the
disease and its degree of transmission within the population [6].The types of COVID-19 vaccines
that are approved for use by many African and Middle East countries, their respective efficacy and
the updates about the development phases/ clinical trials are summarised in the table 1.
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Organizati Clinica E Requi Effica Registry
Type on | phase v red cy index
A doses
NCTO04456
50- 595NCT04
Inactivated Sinovac 3 0 2 70% 582344
Wuhan
Institute of
Biological
Products/S N 79- ChiCTR20
inopharm 3 0 2 86%0 00034780
Non- University
Replicating of NCTO04516
Viral Oxford/As N 746NCT04
Vector traZeneca 3 0 2 70.4% 540393
Gamaleya
Research NCT04530
Institute/ N 396NCT04
Sputnik V 3 0 2 91.6% 564716
Janssen
Pharmace
utical
Companie
S
(Johnson Y
&Johnson e NCT04505
) 3 S 1 85% 722
Y
Moderna/ e NCT04470
MRNA NIAID 3 S 2 94.5% 427
BioNTech/
Fosun Y
Pharma/Pf e NCT04368
izer 3 S 2 95% 728

Table 1: Vaccines against SARS-CoV-2 in human clinical trials of Phase 3.

EAU : Emergency Use Authorisation

Vaccines that use inactivated SARS Cov -2 represents the large majority of effective vaccines
throughout previous viral pandemic. In China Sinopharm is one of the most promising inactivated
SARS-CoV-2 vaccine, currently in a phase 3 of the clinical trials.Oxford, in collaboration with
AstraZeneca, has designed a chimpanzee adenovirus-vectored vaccine that expresses the full S
(spike)  protein  (namely  ChAdOx1-nCoV) [7].Authors described its safety as
acceptable[8].Gamaleya Research Institute who designed a Human adenovirus vaccine (Sputnik V)
have shown higher efficacy compared to Astrazeneca[9].Administrated mRNA vaccines, with no
historically known vaccines, caused mild adverse symptoms following the initial dose such mild
fatigue, chills, headache, myalgia, and localized pain at the injection site. In some patients, adverse
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reactions increased after receiving the second in some people who had moderate to severe local and
systemic reactions[7].

We are presently challenged with the emergence of new variants of the SARS Cov-2. The B.1.1.7.
Known to be the United Kingdom variant have a higher degree of transmission among people. The
South African variant B.1.351 to which Moderna mRNA vaccines seems to be less effective as
suggested by a non-peer reviewed publication whereas the Brazilian variant P.1 could not be
neutralised by the antibodies developed upon vaccination (using the available already developed
vaccines)[10], but more studies are needed to clarify this matter.

However as for January 8, 2021 and due to insufficient data, the World Health Organisation does
not recommend the vaccination of pregnant women until further DATA is received and analysed
[11], however evidence from non- clinical studies of COVID-19 vaccines developed by Pfizer
BioNTech, Astra-Zeneca and Moderna wasreviewed by the Medicines and Healthcare products
Regulatory Agency (MHRA) andfound out no concerns about safety in pregnancy[12].Trials are in
progress to assess the safety and efficacy of Pfizer BioNTechvaccine for children between 5 and 11
years old. The safety and efficacy of the Pfizer BioNTech towards the subjects between 12 and 15
years old have been evaluated and will be published within few months [13].

Since the COVID-19 vaccination campaign is progressing slowly in most of the Middle East and
African countries, prevention is most likely to be the only plan at the moment to slow down the
spread of this virus. In this regard,we think that efforts should be invested by the governments to
increase the knowledge of the general populace towards COVID-19. Different media and social
media tools could be used to disseminate scientific information to be accessible by the different
socio-demographic tiers of the populations. Governments have to put in place a more reassuring
public health plan to ensure public safety. WHO is to direct more efforts towards the
countriesfacing economical and financial crisis.
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The effects of sand creep on the road infrastructure in laayoune Province
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Summary:

Widowhood is not a modern and new phenomenon for mankind, for our planet has known the
phenomenon of the earth for thousands of years as the succession of dry and rainy ages, but the danger of
these has exacerbated and magnified in modern times, especially after the industrial revolution, the
development of the health level, the decline of deaths, and the high rate of natural increase throughout the
world, and the same case applies Especially on Morocco, and the problem of widowhood has become a
global problem after communication technologies have developed. This environmental problem has
become a concern for officials and international organizations, led by the United Nations, through
numerous conferences.

The region of Laayoune represents a natural medium that has various natural characteristics resulting
from the multiplicity of its natural elements, including flat topography and different geological structures,
the nature of the prevailing soil and its relationship to the degree of vegetation density as well as patterns
of land use, these natural features are not without negative phenomena such as the phenomenon of
widowhood Which constituted a real threat that threatens the environment and development in many times
since ancient times, and what is striking is the speed with which the phenomenon has become spread in
our time. This is what we will address in the research and discussion of some experiences and the research
concluded with some conclusions and recommendations
Keywords:road structure, sand creep,Sustainable development, Fighting the Sand.
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Random Clustered

Given the z-score of 0.561247147801, the pattern does not appear to be significantly different
than random.
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Random Clustered

Given the z-score of 0.562033298426, the pattern does not appear to be significantly different
than random.
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Bachir. Les Cahiers du Développement Urbain, 37-52. Université de Lausanne.
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Résumé

La commune de Zaouiat Ahancal se caractérise par des ressources naturelles riches ainsi des
ressources géomorphologiques et culturelles a cause de sa situation géographique, qui appartient a la
chaine de montagnes du Haut Atlas central, administrativement. Elle appartient a la région de Beni
Mellal Khenifra exactement la province d’Azilal.

Le SIG est un élément important dans I’identification et la localisation des sites naturels et culturels
dans la zone étudiée en particulier dans la commune de Zaouiat Ahancal, ARC GIS nous permet
d’obtenir des données pertinentes et importantes pour les sites sélectionnés dans la zone d'étude , au
méme temps ARC GIS contribue a la création des trajets touristiques qui relient les sites qui ont été
inventoriés, en plus de déterminer la distance de ces trajets individuellement tout en montrant les
moyens utilisés .

Le patrimoine naturel et culturel est un élément important pour le développement touristique surtout
dans les zones montagneuses, dans ce contexte le tourisme est une locomotive économique pour
promouvoir 1’économie locale afin d’atténuer la fragilité socio-économique.

Mots clés: SIG, patrimoine naturel, patrimoine culturel, développement touristique, Zaouiat
Ahancal
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