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The resilience of marine ecosystems to the multifaceted pressures of climate change and
anthropogenic activities is a pressing concern, particularly in the Mediterranean. This thesis
investigates the Al Hoceima Marine Protected Area (MPA) in Morocco, a critical biodiversity hotspot
within the Mediterranean, and its resilience to such challenges. The Al Hoceima Marine Reserve,
known for its rich biodiversity and critical habitats, faces significant threats due to climate change
and pollution. These challenges are compounded by the difficulties in designing and managing
climate-resilient MPAs, which must respond to dynamic and widespread climate effects.

The research aims to address key gaps in understanding the resilience mechanisms within the
Al Hoceima Marine Reserve. Current strategies in the Mediterranean, while emphasizing ecological
resilience, often lack site-specific assessments that integrate socio-economic, ecological, and
technological data streams to provide holistic insights. This thesis highlights the importance of
understanding resilience mechanisms and how innovative approaches, such as the use of
Autonomous Underwater Vehicles (AUVs) and platforms like Odyssea, can contribute to data-driven
conservation efforts. The research objectives focus on assessing the role of the Al Hoceima Marine
Reserve in mitigating climate impacts, the effectiveness of innovative technological tools in marine
conservation, and identifying gaps in existing management plans to propose sustainable adaptation
strategies.

The research aims to build an integrated understanding of the ecological dynamics, socio-
economic influences, and environmental pressures faced by the MPA.

It reveals how the Al Hoceima Marine Reserve serves as a buffer against pollution and
climate impacts, highlighting its role in biodiversity conservation and ecosystem resilience.
Management gaps are identified, particularly in addressing climate change and microplastic
pollution, with suggestions for incorporating advanced technologies like AUVs and satellite
monitoring to enhance adaptive management strategies. Practical examples from other MPAs are
highlighted to illustrate actionable steps for MPA managers in enhancing climate resilience.

The study underscores the potential for replicating its findings in similar ecosystems,
emphasizing the importance of innovative, data-driven approaches in marine conservation. Finally,
the conclusion calls for future research to focus on long-term monitoring and the development of
integrated adaptation measures that encompass ecological, technological, and socio-economic
dimensions, thereby sustaining marine biodiversity and supporting the blue economy.
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