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Abstract. This study aims to analyze and assess the human-induced
pressures on the Marchica lagoon ecosystem in north-eastern Morocco, a
designated Site of Biological and Ecological Interest (SBEI) known for its
rich biodiversity. Employing a multifaceted approach, the research will:
examine existing scientific literature on the lagoon's biodiversity and
documented human activities, utilize spatial data (e.g., land use maps,
pollution levels) to assess the spatial distribution of human activities and
potential impacts, and potentially conduct field observations to gather data
on the current state of the lagoon. However, human activities have
progressively exerted ever-increasing pressure on this fragile ecosystem
more than 70% of the pressure comes from urban and agricultural activities.
This comprehensive analysis aims to identify and quantify human-induced
pressures on the lagoon's health and biodiversity, ultimately highlighting the
importance of SBEI preservation and informing future management
strategies for the lagoon's long-term sustainability.
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1 Introduction

In the northwest of the Oriental Region lies the Marchica lagoon, which is teeming with
endemic, threatened or rare species on a national and regional scale. It is also an ecological
asset. It is classified as a protected biological and ecological site under RAMSAR [1]. The
interest in the Marchica lagoon complex stems from its heritage values, which remained little
known until its classification as a SIBE and Ramsar Site. Through the diversity of its habitats,
it supports varied fauna and flora rich in remarkable elements [2]. However, human activities
have gradually exerted increasing pressure on this fragile biosphere, with major
consequences for its health and biodiversity.
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This paper aims to assess and analyze the impact of human activities on the Marchica lagoon
and to highlight the importance of conservation measures to preserve this sensitive ecological
heritage.

2 Methods

In this study, we are looking at areas vulnerable to the impacts of human activities, using
various environmental and socio-economic parameters defined based on previous scientific
work by Sbai, (2008), Lassgaa, (2014), Benatta, (2015), Saidi et al. (2014), and fieldwork
carried out by us between 2018 and 2022, to identify the study area, the state of the lagoon
ecosystem and the areas likely to be impacted by pollution. It is easier to focus on the sectors
likely to be affected by socio-economic activities.

2.1 Study area

The Marchica Lagoon (35.156944° / -2.845278°), also known as the Sebkha de Bouareg, is
one of the largest coastal lagoons in the Mediterranean (115 km?, 25 km long and 7.5 km
wide) and the only one on Morocco's Mediterranean coast [3-4]. It is bounded north by the
dune lido that separates the lagoon from the Mediterranean Sea, northwest by the Gourougou
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mountains, and east and south by the BouAreg plain (See Fig. 1 below).
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Fig. 1. Location map of Marchica.
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3 Result

The massive development of economic activities in Nador and Beni Nsar is occupying large
areas of natural land. The Marchica lagoon is also in contact with the urban areas of Nador,
Béni Nisar and Arekmane, whose domestic, industrial and agricultural waste threatens the
Marchicalagoon ecosystem by polluting it (See Photo. 1 below).

3.1 Rapid urbanization around the Lagoon

Accelerated urbanization and coastal development around Marchica have significantly
altered the lagoon ecosystem [5]. The construction of residential complexes, shopping centers
and tourist infrastructures has destroyed natural habitats such as fauna and flora [6-7]. This
degradation and fragmentation of the ecosystem has disrupted natural cycles and reduced the
availability of resources for local species (See Error! Reference source not found. below).

3.2 Water pollution

Agricultural and industrial activities in the region have led to significant pollution of the
waters of the Marchica Lagoon [8-9]. Effluent discharges containing chemicals, fertilisers
and pesticides have affected water quality, harming the aquatic species present (Oujidi et al.,
2021). The excessive nutrient input from intense agriculture led to a proliferation of algae,
creating imbalances in the ecosystem and damaging biodiversity (See Error! Reference
source not found. below).

3.3 Over-exploitation of resources

Intensive, unregulated fishing in the Marchica lagoon has led to the over-exploitation of
marine resources. The practice of destructive fishing techniques, such as using small gillnets
and dredges, has led to a decline in fish populations, Jeopardizing the ecological balance of
the lagoon ecosystem [10-11] (See Error! Reference source not found. below).
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Fig. 2. Coastlisation intensity around the Marchica.
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Fig. 3. Environmental impact of human activities.
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4 Discussion

The analysis of results shows that human behaviour via the lagoon ecosystem is unbalancing
the Marchica lagoon environment. Vulnerability is also a factor in the degradation of the
lagoon's flora and fauna.

To preserve this heritage, it is necessary to integrate the logic of preserving lagoon resources,
raising awareness among the population, elected representatives, private players and public
players, and taking appropriate measures to ensure sustainable action without any harmful
impact on the lagoon environment.

It is important to underline the negative consequences of these human activities on the fragile
ecosystem of the Marchica lagoon, highlighting the need to take conservation and sustainable
management measures to preserve this heritage classified as an SIBE under the Ramsar
Convention.

5 Conclusion

The Marchica Lagoon in northeastern Morocco is facing several challenges due to human
activities impacting its fragile ecosystem. To mitigate these issues, it is crucial to establish
sustainable management strategies for urban development, agriculture, and industry and
regulate fishing to protect this important ecological area. Moreover, effective measures
should be implemented to address water pollution. These proactive steps are essential to
ensure the continued preservation of the Marchica Lagoon ecosystem for the mutual benefit
of humans and the environment.
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