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ABSTRACT

This study aimed to explore the diversity of natural landscapes, faunae, florae, and touristic infrastructures in Taza prov-
ince and their attractiveness to visitors. Equally, visitors and local populations were interviewed on the socioeconomic
activities in the study area. Field visits were realized to delimit the ecosystems, road network, and infrastructures in Taza
province. Transects were used to collect faunae and florae data, while a questionnaire was used to collect demographic fea-
tures and socioeconomic activities in Tazekka National Park. The obtained results showed a high diversity of ecosystems,
including forests, steppes, farmlands, and aquatic systems. The documented faunae and florae were diverse with 86 avian
species and 16 mammalian species. Two birds Carduelis carduelis and Streptopelia turtur arenicola were classified as
vulnerable, while Neophron percnopterus was classified as an endangered species. Two mammals Macaca sylvanus and
Cervus elaphus barbarus were endangered. The road network was advanced with four types of roads (highway, national,
regional, and provincial) and hotel infrastructures (hotels, restaurants, diesel stations) were diverse and well distributed in
each corner of the area. The availability of natural resources and well-developed infrastructures are suggested to support
sustainable activities, such as ecotourism, which are expected to add income to local populations. In fact, field interviews
showed that the area, principally Tazekka National Park was visited by national and international tourists, which creates
jobs for local residents. Equally, many other activities such as agriculture, pastoralism, transportation, and commerce
were recorded among the inhabitants. Therefore, more advanced research is needed to characterize new ecosystems that
deserve tourist visits as well as how to balance between human activities and the sustainability of natural resources.

Keywords: ecosystems, biodiversity, infrastructures, sustainable tourism.

INTRODUCTION development (Lamnadi 2016; El Menyari 2021).
In search of a robust and diverse economic pillar,

Morocco has devoted increased attentioninthe the state created integrated programs and manage-
last two decades to the tourist industry due to its ment plans (Vision 2010; Vision 2020, etc.) (Lam-
positive effects on the nation’s economy and social ~ nadi 2016). These initiatives advanced Morocco’s
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position in terms of international visitor arrivals
and offered a sizable economic resource (del Mar
Alonso-Almeida 2012). However, the majority of
the tourism services provided by Morocco are still
focused on the sea (3S tourism or mass tourism)
(Kagermeier et al., 2019). In contrast, other forms
of tourism that are more environmentally friendly
(such as mountain, natural, cultural, green, and
eco) continue to face challenges in becoming a
viable national product (Mohamed and Rachid
2019; Edaoudi et al., 2021; Wakass et al., 2023a).
Despite the economic benefits of mass tourism,
the ecosystems and the components that make up
those ecosystems are negatively impacted by these
activities (Garau-Vadell et al., 2018; Chong 2020).
The preservation of natural resources and ecotour-
ism issues are also currently top priority for the
general people. In order to expand the share of
sustainable tourism in the local market, further ef-
forts are required (Mohamed and Rachid 2019).
According to the authorities in charge of man-
aging protected areas, the conservation of natural
resources is their top priority (Maxwell et al., 2020;
Mirari et al., 2020). The effects of unregulated,
mass ecotourism in Morocco on these resources
have not yet been assessed. The public’s attention
is currently focused on the concerns related to con-
servation and ecotourism. The public’s awareness
of and support for conservation have increased as a
result of the deterioration of natural resources, par-
ticularly environmental pollution, the extinction
of endangered plant species, and global heating
(Heshmati et al., 2022; Wudu et al., 2023). In order
to balance the social, cultural, economic, and envi-
ronmental prospects for development, sustainable
forms of tourism are regarded as an implement for
sustainable environment (Sahni et al., 2021).
Ecotourism must meet economic, cultural, and
political conditions to flourish; however, in certain
nations, like Iran, political will is the most crucial
element (Veicy 2015). According to a thorough
study grounded on social and geographic factors,
as well as the support of the local authority supply-
ing infrastructure, the right location must be cho-
sen for the sustainable growth of ecotourism (Yee
et al., 2021). Physical infrastructure (road, hotel,
canteen, and water), regional cultures (festivals,
community, dress, traditional art, and cuisine),
services (travel agency, banking, tour guides), and
governmental obligations (measures of security,
laws, visas, etc.) are all included in this list of infra-
structures (Jovanovic and Ilic 2016); TTF (Tour-
ism and Transport Forum 2015). The treasure of
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natural sources, including flora and fauna, geologi-
cal structures, and their related activities, is also
necessary to support sustainable activities.

In Morocco, many studies have reported the
ecological landscapes with potential ecotouristic
activities. Wakass et al. (2023b, 2023a) reported
the existence of geosite structures with abundant
animal species in Central and Eastern High Atlas.
In El Ksiba belonging to Beni Mellal region (Cen-
tral Morocco), a heritage of Travertine Waterfall
Geosites was described for conservation purposes.
Equally, Aboutayeb et al. (2017) mentioned the
Souss-Massa wadi catchment with its safeguarded
areas as a potential ecotouristic area. In contrast
to the physical landscapes, living organisms have
received little interests in these areas. Wakass et
al. (2023b) mentioned the existence of 175 avian
species including 20 birds with ecotouristic inter-
ests. These animal and vegetation species consti-
tute with their ecosystems a unique unit that needs
more interest in order to ensure its sustainability.
However, these natural landscapes and their asso-
ciated florae and faunae are threatened by human
as well as environmental factors (Conesa and Ji-
ménez-Carceles, 2007; Maldonado-Oré and Cus-
todio, 2020). Human activities, such as overexploi-
tation, farmlands, pollution, and noise, disturb the
ecosystems and their living organisms (Dudley and
Alexander 2017; Kumar et al., 2021; Teff-Seker et
al., 2022). Therefore, the integration of the human
compartment in the investigations addressing eco-
touristic potential of landscapes is required to en-
sure the sustainability of natural sources.

This investigation aimed to characterize the
natural landscapes and tourist visitors of the
Tazzeka National park in Taza (Eastern Morocco.
The sites with ecotouristic interests, their faunae
and florae were evaluated in detail and the most
interesting trajectories for future management
were mapped. Then, the features of tourists were
evaluated using these ecosystems, including de-
mography features, and their principal activities
in visited sites. Equally, the economic values of
the ecotouristic activities of visitors and the in-
comes for local populations were estimated.

MATERIALS AND METHODS

Study area

Tazekka National Park was created by the
Viziriel Decree of July 11" 1950 and extends
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over 680 hectares (Figure 1). It is situated in the
northernmost position of the Middle Atlas, close
to the Taza city (21 km). The objective of its cre-
ation was part of the forestry and environmental
outline in order to safeguard the protection of
all the natural resources of the summit of Jbel
Tazekka (culminating at 1.980 meters above sea
level). Simultaneously, this massif constitutes a
site feeding the hydrological system of the re-
gion from Taza.

The Park is part of a remarkable tourist cir-
cuit with a total length of 76 km, which begins
from the vicinity of Taza, passing close to a se-
ries of natural curiosities (waterfalls, caves, large
wooded areas, etc.). Atlas deer or Barbary deer
(Cervus elaphus barbarus) was reinstated in the
Parl in 1994. Further, the Tazekka site represents
a preferred habitat for this animal due to favor-
able climatic and environmental conditions. In-
deed, the specific biotope of the Barbary deer
is the maquis and forests of cork oak, Zean oak
(Quercus canariensis) and holm oak with their
phyto-ecological associations.

One can observe varied and characteristic
landscapes of the Tazekka massif. The summit
of Jbel Tazekka, with its natural cedar grove that
surrounds it, offers a very remarkable point of
view over the entire surrounding region: the Mid-
dle Atlas Mountains, humid and wooded massif.

-5,000000 -4,630591

34,799001

34,546422

el

<

F1;

o

[}

& :

<

™

~

&|Legend

z

S

3 Taza province
A Tazacity T

2

©

o«

feel

=

(vl

o«

.4,261182

Climatic characteristics

The average annual rainfall in the massif var-
ies between 500 mm at the Taza station (500 m)
and 1267 mm at the Bab Bou Idir station (1570 m).
The mean of maximal temperatures of the hot-
test month fluctuates between 34.5 °C at the sta-
tion of Taza and 28 °C at the station of Tazekka
(1380 m). The mean of minimal temperatures of
the coldest months swings between —2.8 °C at the
station of Bab Bou Idir and 5.5 °C at the station of
Taza. The number of dry months varies between 2
to 3 at Bab Bou Idir and 4 to 5 at Taza station. The
bioclimatic stages in the massif are subhumid in
low altitude and humid stations for high altitude
stations (Fougrach et al., 2007).

Delimitation and mapping of ecosystems

The natural and human-made ecosystems of
Taza province including those of Tazekka Nation-
al Park were delimitated to clarify the land cover
of the study area. Two mapping software were
used to create the maps that combined the Digital
Elevation Models (DEMs) and the limitations of
habitat types.

First, Google Earth pro software was used to
delimit the administrative borders of the study
area (province of Taza), and then the geospatial
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Figure 1. Geographical location and delimitation of the study area
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data of each ecosystem were created (polygons
that reflect the areas of each type). Secondly, the
created geospatial data or polygons were import-
ed to ArcMap 10.8 using ArcToolbox tools (Con-
version Tools, From KML, KML to Layer). In or-
der to create the Elevation gradients of the study
area, the Digital Elevation Models were uploaded
from Earth explorers (https://earthexplorer.usgs.
gov/). These files were imported into Arc map
and merged using ArcToolbox tools (Data Man-
agement Tools, followed by Raster Dataset, Mo-
saic To New Raster). Then, the authors proceeded
to the classification process to create the elevation
gradient of the study area.

Faunae potential

Bird species

To collect avian data, the explored zone was
partitioned into human-made and natural eco-
systems. The natural landscapes include wooded
areas (forests, reforested areas, steppes, and ri-
parian forests), Mountains, rivers, and cliffs. The
human-made landscapes include dams, roads, vil-
lages, and farmlands (orchards and cereals). The
field surveys were realized with transects with
different distances depending on the occupancy
of each ecosystem. In open areas, such as farm-
lands, transects of nearly 7 km were used, while
in forests and riparian vegetation avian species
were recorded in transects of only 3—4 km due to
dense vegetation. In dams, birds were recorded in
observation points characterized by an overview
of the habitats (uplands with a clear view of the
entire ecosystem). All transect was partitioned
into surveillance / hearing sites parted by 300 t
500 m depending on the density and height of
the vegetation (short distances in dense areas and
long distances in open areas). Field visits were
started in January 2018 and continued to July
2023. During each visit, the species of avifauna,
their abundance, and habitat use were recorded
from the morning (fixed at 06:00 AM) to the sun-
set (fixed at 18:00 PM). In dense forests, record-
ing was based principally on the acoustic calls of
birds, while in the open areas, it was based mainly
on observations. Binoculars and telescopes were
used for visual identification of birds.

Mammalian faunae

Large mammals were counted during bird
transects with visual and acoustic identification
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due to their large form. In contrast, the chirop-
teran species were identified with acoustic calls.
These species were monitored in the caves and
gardens. An automated bat detector, Song Meter
SM4BAT-FS ultrasonic recorder connected to an
SMM-U2 microphone (Wildlife Acoustics Inc.,
Maynard, Massachusetts, USA), was used. The
sampling frequency of 384 kHz was used from
midnight to sunset. The microphone was located
at 4 m of height at a fixed point and close to a gar-
den lamp. The length of recorded sequences was
fixed at 5 seconds. Next, a “bat pass” was iden-
tified as one or more bat calls made in a prede-
termined amount of time (Kerbiriou et al., 2019).
The recorded sequences were analyzed with the
use of the Kaleidoscope program version 5.4.8
(Wildlife-Acoustics, Maynard, MA, USA). Each
bat pass produced one sound that was carefully
identified to the species level according to the call
library of Barataud (2021).

RESULTS AND DISCUSSION

Diversity of ecosystems

The recorded ecosystems of Taza province
and Tazekka Park are presented in Figure 2. The
study area is dominated by forests, which extend
over 117 055 ha. These forests are located in
high-altitude zones and are dominated by Quer-
cus ilex, Quercus canariensis, Quercus suber, and
Cedrus atlantica. Other species such as Cerato-
nia siliqua, Olea oleaster, and Thuja occidentalis
were less abundant. Steppes cover 259 018 ha and
were recorded in medium altitudes; they are dom-
inated by Pistacia lentiscus. The farmlands cover
127 595 ha and are dominated by cereal cultures
of durum wheat, soft wheat, and corn, as well as
orchards of olives, prunes, and peaches. The hy-
drological ecosystems are dominated by rivers,
dams, and small temporary pounds during winter.

Taza province is located in the Eastern Middle
Altas of Morocco and is dominated by a diversity
of ecosystems including forests and wooded areas
(Saadi et al., 2020; Kamal et al., 2023). The for-
ests of these zones are dominated by cedar Cedrus
atlantica. However, significant surfaces were re-
forested with planted species such as Pinus ha-
lepensis (Mahmoud et al., 2023). These plants
and their ecosystems could serve as breeding
and feeding habitats for a wide range of animal
species. equally, many plants of Taza province
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Figure 2. Delimitation of recorded ecosystems and habitats in the province of Taza and Tazekka national park

have showed significant therapeutic uses as re-
corded by (Haouari et al., 2018; Brahimi et al.,
2022). El Haouari et al. (2021) investigated the
phytochemical compounds of Arbutus unedo
and demonstrated that fruits and leaves contain
the most significant number of phytochemicals
among the species and exhibited anticancer, an-
tioxidant, antibacterial, antiaggregant, antidia-
betic, and antihypertensive activities. This study
reported other ecosystems counting steppes, and
hydrologic systems counting rivers and dams.
Similar results were recorded in other studies,
including the river of Inaouene (Sghiouer et al.,
2023), Oued Larbaa (Lakhloufi et al., 2021), and
the Tamourghout River (Abbach et al., 2021), as
well as Ras El Ma Karst Spring (Naoura et al.,
2021). Caves are also reported, which is in ac-
cord with the results stated by Barrientos et al.
(2020) and Benani et al. (2023), who recorded
the Chaara and Friouato caves in the Middle At-
las of Taza. The diversity of these ecosystems

could attract tourists, principally Mountain visi-
tors to visit these landscapes. Similar cases were
reported in other National Parks of Morocco. For
example, Aboutayeb et al. (2017) demonstrated
the relationship between the Protected Areas of
Souss-Massa Park and Ecotourism. In another
study, Lamnadi (2020) mentioned the importance
of natural landscapes and cultural heritage in ec-
touristic managements of both Talassemtane and
Alhoceima National Parks located on the Medi-
terranean coasts of Morocco.

Diversity of birds

The diversity of avifauna species documented
in the province of Taza between 2017 and 2023
is displayed in Figure 3. In total, 86 species were
recorded in all visited ecosystems. These birds be-
longed to 25 families and grouped in 8 orders with
different percentages. The most dominant families
were Accipitridae and Muscicapidae with 12 and
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10 avian species, respectively. Motacillidae and
Fringillidae counted 6 species each. In compari-
son, only one avian species was documented in
six families counting Prunellidae, Oriolidae, Upu-
pidae, Meropidae, Troglodytidae, and Sturnidae.
Concerning the orders, the Passeriformes was the
most dominant with 61 avian species grouped in
20 families, followed by Accipitriformes with 12
bird species grouped in one family. In contrast,
Ciconiiformes, Caprimulgiformes, and Buceroti-
formes recorded only one species each.

The recorded birds showed different pho-
nological status (Figure 3). Resident-breeder
birds were the most dominant with 61 species,
followed by migrant-breeders with 25 species.
Equally, the recorded avian species showed dif-
ferent conservation statuses. In total, 83 bird spe-
cies showed least concern conservation status,
while three species had different statuses. Further,
two birds including Streptopelia turtur arenicola
and Carduelis carduelis, as well as the endan-
gered Neophron percnopterus.

This field study provides deep ornithological
research of the areas surrounding Taza province.
Many studies have addressed birds in the Middle
Atlas Mountains and recorded similar results.
Achiban et al. (2022) investigated the richness of
avian species in the Western zone of Taza and re-
corded 85 birds counting 60 resident and 25 mi-
grant birds. In another study, Nekhla et al. (2022)
investigated the ecological value of steppes domi-
nated by Chamaerops humilis for avian richness
in the Eastern Middle Atlas near Sefrou. These
authors recorded 90 avian species, including 22
migrant breeders. These recorded species can be
used in sustainable activities. For example, the
Northern bald ibis Geronticus eremita was used in
ornithological visits for tourists and for students
in Souss Massa National Park. Equally, Wakass et
al. (2023b) recorded 175 avian species including
Streptopelia turtur, Carduelis carduelis, Cher-
sophilus duponti, and Neophron percnopterus
with ecotouristic purposes. Generally, many tour-
ists conduct bird watching activities, which record
significant incomes for local populations.

The present study offers a comprehensive and
in-depth analysis of the bird biodiversity within
the Bouhelou watershed. A total of 85 avian spe-
cies, encompassing both resident and migratory
populations, were recorded within the designated
research regions. The Midelt province, situated in
the Southern areas of Morocco, was found to have
a total of 131 bird species according to a study
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conducted by Mansouri et al. (2019). Similarly,
Cherkaoui et al. (2009) reported the existence of
63 bird species in the cork oak forest of Maamora,
sited in the Northwest of Morocco. Conversely,
the abundance of avian species is sustained by the
wide range of environments and the ample sup-
ply of resources for breeding and feeding. Indeed,
aquatic ecosystems that provide a source of water,
agricultural lands that yield grains and insects, as
well as woods and orchards that give essential
tree species for nesting purposes were document-
ed. Nonetheless, it is imperative to implement
conservation measures for these ecosystems and
its bird population in order to prevent their de-
cline. Similarly, further comprehensive investiga-
tions are required to elucidate the significant role
of Moroccan ecosystems in terms of biodiversity
and conservation objectives.

Mammalian species

The recorded mammalian species are present-
ed in Figure 3. During field visits and interviews
with local residents, 16 mammals belonging to 6
orders and grouped in 10 families were identified.
The order of Carnivora was presented by four
species, including Vulpes vulpes and Canis anthus
from Canidae, Lutra [utra from Mustelidae, and
Genetta genetta from Viverridae. The order of Ar-
tiodactyla was presented by two species including
Sus scrofa barbarous (Suidae) and the only repre-
sentative of the Cervidae family in Africa Cervus
elaphus barbarous. Similarly, Lagomorpha was
presented by two species Lepus capensis and
Oryctolagus cuniculus belonging to the family
of Leporidae. Two orders including Rodentia and
Primates were presented by Atlantoxerus getulus
(Sciuridae) and Macaca sylvanus (Cercopitheci-
dae), respectively. The order of Chiropteran was
the most observed with 10 species belonging to
3 families. The Vespertilionidae family was the
most abundant with three species, including Pip-
istrellus pipistrellus, Eptesicus isabellinus, and
Myotis punicus. In contrast, Rhinolophidae and
Miniopteridae were represented only by one spe-
cies each, Rhinolophus hipposideros and Mini-
opterus schreibersii, respectively. These species
were detected in caves and foraging areas, as pre-
sented in Figure 3. The distribution of recorded
species was variable among the ecosystems of the
study area. This study is the first to reveal the ex-
istence of Macaca sylvanus and Cervus elaphus
barbarous in Taza province and the entire eastern
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Figure 3. Distribution of recorded mammals in Taza province (Northwest of Morocco)

region of Morocco. Macaca sylvanus is the only
representative species of Cercopithecidae in Af-
rica (Ciani et al., 2005; Bergin et al., 2018), which
is more present in Asia (Frost, 2017), while Cer-
vus elaphus barbarous is the only representative
of Cervidae family in North Africa (Ismaili et al.,
2018). Macaca sylvanus was previously reported
in the Middle Atlas near Azrou and Khenifra, and
the Central and Western High Atlas near Mar-
rakech and Azilal, respectively (Machairas et
al., 2003; El Alami et al., 2012; Namous et al.,
2017). This species is highly appreciated by lo-
cal and international visitors, and sometimes is
sold for show and rearing purposes (Bergin et
al., 2018). Similarly, Cervus elaphus barbarous
is highly appreciated by visitors. Therefore, these
species need to be protected. On the other hand,
important populations of chiropteran species

were recorded, which is in accord with the results
registered by Baadi et al. (2021) and Baadi and
Lebreton (2023) in the same area. These species
could attract visitors to caves to discover the cav-
ernicole mammals (Chiarini et al., 2022).

Accessibility and infrastructures

The road network and tourism facilities of
Taza province and Tazekka province are presented
in Figure 4. The total distance of roads in the study
area was estimated at 587.15 km. These roads were
divided into four types, including highway, re-
gional, national, and provincial roads. The record-
ed roads were pointed with an important number
of diesel stations (4 stations) distributed only on
highway and national roads. Equally, many hotels
and tourist complexes were recorded in the study

173



Ecological Engineering & Environmental Technology 2024, 25(4), 167-178

-4.549088

Legend

4334492

34.890368

£  Hotels

®  Diesel station

2 Coffe & restaurents’ B

34.580152

34269936

339507,
Tl
B
Bo

Road

Highway
National road
Regional road

33649504

Provingcial road

C s 10

-4.119896

Taza province A Taza city

S
7
4

Kiomelers
20

-3.905300 -3.690704

N

34.890368

34.580152

34.269936

33.959720

Water
Water stream

Dam

33649504

Water bassin
30 40

4549088 4334492

4119895

-3.905300 3600704

Figure 4. Road network and tourism facilities in Taza province

areas. This infrastructure was divided into hotels,
lodges, and apartments with touristic destinations.
Similarly, the study area comprises restaurants
and coffees which offer food and services.
Morocco is one of the most important tour-
istic destinations on regional and international
scales (Gourfi et al., 2022; Ouali et al., 2022). In
terms of touristic infrastructures, Morocco pos-
sesses developed road networks, hotels, and res-
taurants distributed throughout the entire country
(Arcila Garrido et al., 2016; Bouzekraoui et al.,
2018; Boulakhbar et al., 2020; Ouariti and Je-
brane 2020). (Chehlafi et al., 2019) recorded an
important portion of the road network counting
highways in Taza province and many authors re-
corded the importance of some geological sites
in offering materials for the construction of roads
(Ettayeb et al., 2023). In a current study, Taher
et al. (2023) recorded some high-end brand inter-
national hotels in Taza province such as Radis-
son hotels and Souani Hotel, which is in agree-
ment with the results obtained in this paper. In
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another study, El-Ammari et al. (2020) reported a
diversity of restaurants and dietary habits of local
populations in Taza, which are suggested to meet
the requirements of visitors, principally with lo-
cal dishes such as ‘Tagine’ and ‘Harira’ known
for their nutritive quality and good presentation.

Socioeconomic activities of
residents and visitors

The field questionnaire addressed the local
populations and visitors of Tazekka National Park.
The participants (600) were aged from 20 to 50
years old. The totality of participants was male,
while women were absent among the investigated
persons. The local populations benefit from the
land and natural landscapes to realize their activi-
ties. The most important activities were agriculture,
commerce, pastoralism, transport, wood manufac-
turing, tourism activities, restaurants, and artisanal
activity (Table 1). These activities have great eco-
nomic incomes for the local population. Equally,
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Table 1. Principal socioeconomic features recorded in Tazekka National Park (Taza province)

rental

landscapes.

Specification Principal activities Destination of production Participants

Agriculture Olives, cereals, vegetables, Local markets and exportation Local residents

Big markets, medium markets, . Local residents and
Commerce o Local markets and exportation .

and Traditional souks, investors
Pastoralism Cattle, sheep, and goats meat, eggs, milk, fur, leather, and Local residents (nomads)

wool for local markets

Drivers of buses, taxies, and car | Cities, Tazekka Park, and other Local residents and

Transport

investors

Wood manufacturing

Tree harvesting, lumber, and
wood products

Plywood, timber for framing,
woodworking, and wood industry

Local residents, investors,
and tourists

Tourism activities

Trips, cycling, walking and hiking,
mountain biking, canoeing, fishing,

Local, national, and international
tourists

Local residents, visitors,
and investors

and water sports

Food services, traditional dishes,

Local residents, visitors,

iron, marquetry, tree, plaster,
zellige, and dinanderie

Restaurants and sale of local food products, Visitors and local populations and investors
Carpets, traditional clothing,
Artisanal jewelry, ceramics, pottery, wrought Visitors and local populations Local residents, visitors,

and investors

visitors bring significant incomes to the area, in-
cluding transport, restaurants, hotels, and com-
merce. Generally, tourists visit aquatic ecosystems,
such as dams and rivers; forest landscapes, spiritual
sites; historical monuments; and caves. In Mo-
rocco, many studies have investigated the socio-
economic features of local populations in protected
areas. El-Bekkay et al. (2013) and Ben-Haddad et
al. (2023) assessed the economy of Ramsar site
of Massa in the south of Morocco. Similarly, Re-
douan et al. (2022) addressed the social and eco-
nomic aspects of local inhabitants of Talassemtane
National Park in northern Morocco. These studies
reported different activities among local popula-
tions of protected areas. Redouan et al. (2022) re-
corded the dominance of males among participants
in Talassemtane National Park, which is in agree-
ment with the obtained results. Boukherouk and
Ed-Dali (2019) reported the dominance of agricul-
ture, pastoralism, and touristic activities in Souss
Massa National Park. In another study, Zouiten
(2021) reported the dominance of agricultural ac-
tivities in Tazekka Park via a Cellular Automata-
Markov Modeling of Satellite Images. These are in
agreement with the obtained results and this study
reported for the first time the interaction between
visitors and local residents and how the activities
of residents affect local and international markets,
which is suggested to increase the incomes.

CONCLUSIONS

In review, throughout this investigation, the
diversity of natural ecosystems, animal species,

and vegetation cover in Taza province and Taze-
kka National Park was recorded. Equally, the
touristic infrastructures and road networks, which
are proposed to participate with a key role in sus-
tainable activities, were assessed. The obtained
results showed a significant diversity of ecosys-
tems (forests, farmlands, steppes, and caves) that
support a high richness of avian and mammalian
species with foraging and breeding resources.
These ecosystems and their associated faunae
could attract local, national, and international
tourists to observe the natural sites and most at-
tractive faunae. Equally, the road network was
diversified (highway, national, regional, and pro-
vincial roads) and is suggested to increase the ac-
cessibility of tourists to visit recorded landscapes
and their associated species. In the same sense,
the study area includes hotels, restaurants, cof-
fee stations, and touristic complexes, which are
suggested to offer necessary food and services.
These results are of great interest for sustainable
tourism, local populations, and conservation pur-
poses. Natural landscapes, florae and faunae, and
infrastructures offer attractive opportunities for
visitors, while tourists offer a source of income
for local populations. Therefore, local popula-
tions and authorities are invited to protect these
natural resources to ensure the sustainability of
touristic activities. However, deeper studies are
urgently needed to delimit the sites that need to
be visited and those where human activities need
to be forbidden. Equally, the habitats of breed-
ing for threatened species need to be investigated
in order to reduce the effect of visitors on their
breeding features.
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