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Introduction 

The Tunisian coastline, which hosts more than 80% of the country’s economic activity 
and nearly all of its tourism infrastructure, is seriously threatened by sea-level rise 
(SLR). Recent scientific studies show that approximately 71% of Tunisia's coastline is 
highly to very highly vulnerable to the risks of flooding, coastal erosion, and saltwater 
intrusion. These risks are exacerbated by a sea-level rise rate estimated at approximately 
4.3 mm/year in the south of the country, combined with localized subsidence 
phenomena that can reach 10 mm/year, particularly in the Medjerda Delta. These 
dynamics intensify the risks in densely populated and economically strategic areas such 
as the Gulf of Tunis, Hammamet, and the Kerkennah Islands. 

Projections from the Intergovernmental Panel on Climate Change (IPCC) suggest that 
by 2100, relative sea level could rise by more than 0.8 to 1 meter, threatening not only 
urban infrastructure and groundwater resources but also major UNESCO World 
Heritage sites, such as Carthage. This situation creates a multidimensional challenge 
involving the management of natural hazards, the preservation of biodiversity, food 
security, and the safeguarding of cultural heritage. 

Scientific evidence from the National Institute for the Sciences and Technologies of 
the Sea (INSTM) indicates that historical tide-gauge observations (1880-2018) show a 
long-term sea level rise of +1.5 mm/year along Tunisia’s coast, accelerating to about 
+3 mm/year for the recent period (1980-2015). 

I. Challenges related to sea-level rise 

Sea-level rise poses an increasing threat to Tunisia’s coastal zones. It has a cross-sectoral 
impact on several key areas and raises major environmental, economic, social, and 
cultural concerns. Its effects include coastal erosion, flooding of low-lying areas, 
saltwater intrusion into aquifers, and the gradual degradation of fragile coastal 
ecosystems. This section outlines the main identified challenges, categorized by area of 
impact. 

1. Fisheries and aquaculture sector 
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• Small-scale and artisanal fishing : Sea-level rise is already affecting artisanal 
coastal fishing activities, particularly shore fishing and shellfish harvesting. The 
progressive disappearance of essential habitats such as seagrass beds, intertidal 
zones, and sandbanks threatens marine biodiversity and trophic chains. This 
ecological degradation has significant socio-economic consequences, especially 
for vulnerable coastal communities that rely on these resources for their 
livelihoods. 

• Traditional fixed fisheries: Ancestral methods such as Charfia and Zroub, 
which depend on fixed structures in shallow waters, are severely threatened. 
These techniques, recognized by UNESCO, are particularly sensitive to sea-level 
changes, erosion, and saltwater intrusion, all of which disrupt their operation and 
reduce productivity. The loss of these practices represents a deep cultural and 
economic impoverishment. 

• Lagoon fisheries: Tunisia’s seven main lagoons (Bizerte, Ichkeul, Ghar El Melh, 
etc.) are fragile ecosystems that play a critical role in the reproduction of many 
species and in local employment. Sea-level rise alters salinity levels, causes 
flooding, and leads to ecological imbalances that threaten the viability of 
traditional fishing methods such as eel fishing (capéchades) or fixed traps 
(bordigues). 

2. Food security 

The decline in fishery resources due to habitat loss and degradation of marine 
ecosystems directly impacts national food security. Seafood represents a key source of 
affordable protein, especially in poor rural coastal areas. The depletion of fish stocks 
could lead to higher prices, increased pressure on other food resources, and a reduction 
in nutritional diversity. 

3. Coastal wetlands and ecosystems 

Coastal wetlands, which are vital for biodiversity, water regulation, and traditional 
agricultural and pastoral activities, are particularly vulnerable to sea-level rise. Their 
submersion or salinization would affect not only the species that inhabit them but also 
the human communities that depend on them, undermining ecosystems that provide 
critical services such as water filtration, carbon storage, and storm protection. 

4. Socio-economic and cultural impacts 

Beyond direct economic losses, sea level rise threatens coastal cities, tourist zones, 
agricultural lands, infrastructure, and nationally and internationally protected heritage 
sites exposed to flooding and salinization of coastal aquifers. There is the loss of large 
usable coastal areas if no short- and medium-term protection actions are taken, notably 
in the Kerkennah archipelago (the most threatened area in the Mediterranean Sea), and 
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loss of existing economic activities and jobs (tourism, agriculture, infrastructure, 
industry). 

It could also trigger internal migrations, increase social vulnerability, and exacerbate 
territorial inequalities. 

5. Legal and regulatory dimensions 

Sea-level rise also poses significant legal and institutional challenges, particularly 
regarding the governance, protection, and sustainable development of Tunisia’s coastal 
zones. The current regulatory framework remains insufficient to fully integrate the 
complexity and urgency of sea-level rise into national planning and response strategies. 
Addressing this gap requires the establishment of a more robust legal and institutional 
architecture that explicitly reflects coastal vulnerability and supports long-term 
resilience. Several key issues must be considered: 

• Lack of specific legislation explicitly incorporating sea-level rise as a risk factor 
in land-use planning, coastal zone management, building codes, and strategic 
environmental assessment procedures. 

• Weak integration of recent scientific measurement trends and coastal risks 
showing accelerated sea level rise into legal thresholds and planning standards 
such as the urban planning, environmental impact assessments, marine spatial 
planning, fisheries, and concessions for public maritime domain (DPM). 

• Absence of clearly defined legal zoning for high-risk coastal areas, hindering 
the application of protective measures such as development restrictions, setback 
lines, or buffer zones to mitigate exposure to erosion and submersion. 

• Limited legal provisions for enforcement, including the absence of a 
comprehensive sanction regime for violations or degradation of coastal 
environments. Strengthening compliance mechanisms is essential to ensure the 
effectiveness of existing and future protective measures. 

• Insufficient protection of vulnerable coastal ecosystems—such as wetlands, 
seagrass meadows, and lagoons—within national legislation, despite their 
ecological importance and exposure to saline intrusion and submersion. 

• Need to formalize inter-institutional collaboration and public-private 
dialogue, particularly between public agencies and private coastal stakeholders 
(e.g., hotel operators, industrial actors, port authorities), through structured 
consultation mechanisms and joint planning frameworks. 

• Lack of integrated monitoring systems to track the impacts of climate change 
on coastal ecosystems and assess the effectiveness of legal measures and 
adaptation projects. 

• Limited implementation of international commitments (such as those under 
the UNFCCC and the Convention on Biological Diversity) into national legal 
instruments relevant to coastal and climate resilience. 
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From an institutional perspective, it is crucial to ensure strong national and regional 
coordination mechanisms for coastal governance. This includes establishing a 
centralized coastal policy and enhancing collaboration between regional authorities 
and sectoral agencies. Improved coordination in programming coastal protection works, 
clear mandates, and shared data platforms will be essential to achieving coherent, 
science-based, and participatory management of the coastal space. 

Establishing a comprehensive and adaptive legal and institutional framework is 
therefore a prerequisite for effective coastal protection in the face of sea-level rise. It 
must be designed to promote transparent decision-making, support ecosystem-based 
approaches, enforce compliance, and build resilience among both human and natural 
coastal systems. 

II. Comprehensive strategies and international approaches to address sea level 
rise challenges 

Addressing the multifaceted challenges posed by sea level rise requires an integrated, 
multidimensional strategy that leverages both global frameworks and localized, context-
specific solutions. Tunisia’s efforts must be aligned with international programs and 
guided by best practices across governance, finance, technology, and community 
engagement. The following approaches encompass relevant developments within the 
United Nations system, opportunities for synergy across climate, ocean, and Sustainable 
Development Goals (SDGs), as well as Tunisia’s tailored national strategies: 

1. Leveraging international and regional developments 

Recent advances such as the CoastPredict programs, multi-hazard early warning systems 
developed during the Ocean Science Decade, and the Mediterranean Programme 
addressing coastal aquifers and resilience, provide crucial frameworks for monitoring 
and managing sea level rise. These initiatives contribute to developing robust indicators 
and early warning mechanisms essential for timely and effective response. 
Strengthening the implementation of the Barcelona Convention and the Integrated 
Coastal Zone Management (ICZM) Protocol remains critical to enhancing regional 
cooperation and governance.
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2. Integrated coastal management and planning 

Tunisia must advance the development and implementation of comprehensive land-use 
plans that incorporate sea-level rise risk management. Establishing a national coastal 
risk management platform will facilitate inter-institutional coordination, data sharing, 
and coherent policy-making, bridging gaps between sectors and scales. 

3. Nature-based solutions and hybrid infrastructure 

Restoration and conservation of coastal ecosystems, including dunes, Posidonia 
oceanica seagrass beds, and wetlands, serve as natural buffers enhancing coastal 
resilience. Promoting “green” infrastructure that absorbs wave energy and reduces 
erosion not only protects biodiversity but complements engineered solutions. Hybrid 
approaches combining soft and hard engineering structures, coupled with sustainable 
traditional practices such as Charfia and Ramli, integrate local knowledge with modern 
science for effective coastal protection. 

4. Resilient infrastructure and technical adaptation 

Adaptation demands the construction and retrofitting of elevated, flood- and saltwater 
intrusion-resistant infrastructure. Modernizing drainage systems and flood defenses, 
alongside regular groundwater monitoring, will anticipate and mitigate environmental 
stresses. These technical adaptations must be designed with long-term sustainability and 
community needs in mind. 

5. Advanced monitoring, research, and early warning systems 

The deployment of expanded coastal measurement networks enables comprehensive 
data collection on sea level, water quality, and ecosystem health. Utilizing cutting-edge 
technologies such as high-resolution mapping, satellite remote sensing, geodesy, and 
gravimetry—supported by Tunisia’s long-term tide gauge network—refines projections 
and informs adaptive management. Integrating data into Geographic Information 
Systems (GIS) facilitates predictive modeling of flooding and erosion scenarios, while 
early warning tools enhance preparedness against storm surges and compound extreme 
events. Strengthening national scientific capacity through training and international 
cooperation is vital for sustained progress. 

6. Synergies between climate, ocean, and sustainable development goals 

Sea level rise intersects multiple SDGs, including Climate Action (SDG 13), Life Below 
Water (SDG 14), Sustainable Cities and Communities (SDG 11), Life on Land (SDG 
15), Reduced Inequalities (SDG 10), and No Poverty (SDG 1). Understanding and 
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fostering synergies between ocean governance and climate change frameworks enables 
integrated, multidisciplinary solutions. Capacity-building initiatives must incorporate 
gender considerations and enhance inclusive participation across sectors. 

7. Mobilizing sustainable development and climate finance 

The launch of the One Ocean Finance initiative in 2025, driven by a coalition of UN 
agencies and partners, exemplifies efforts to unlock substantial financing from ocean-
dependent industries and blue economy sectors. This initiative aims to accelerate 
industrial transitions, restore ocean health, and bolster coastal community resilience 
through a coherent and inclusive ocean financial architecture. Tunisia’s access to 
multilateral funds, including the Green Climate Fund and GEF/MedProgramme, 
remains essential to support pilot projects, observatories, and public awareness 
campaigns. 

8. Capacity building, technology transfer, and knowledge sharing 

Empowering national and community stakeholders through training programs that 
integrate traditional knowledge with new technologies is fundamental to sustainable 
coastal management. Technology transfer in nature-based solutions and advanced 
monitoring systems enhances adaptive capacity. Sharing lessons from sustainable 
traditional practices fosters cultural relevance and acceptance. 

9. Protection of fisheries and livelihoods 

Integrating the fisheries sector into coastal planning ensures preservation of traditional 
fishing practices and supports communities affected by environmental changes. 
Economic and social support mechanisms are necessary to maintain livelihoods and 
food security. 

10. Civic engagement and youth participation 

Engaging youth and civil society is critical to fostering innovation, advocacy, and 
inclusive decision-making. Promoting youth-led initiatives, environmental education, 
volunteerism, citizen science, and participatory monitoring cultivates a culture of 
resilience and shared responsibility for coastal stewardship. 

Conclusion 

Sea level rise poses a profound and multidimensional challenge to Tunisia’s coastal 
zones, threatening natural ecosystems, economic activities, cultural heritage, and human 
well-being. The scale and complexity of these challenges require an integrated, 
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multidisciplinary approach that combines scientific knowledge, legal and institutional 
reform, financial mobilization, and community empowerment. 

Tunisia’s response must leverage nature-based solutions, traditional knowledge, and 
cutting-edge technologies while ensuring inclusive governance and coordination among 
all stakeholders. The legal framework must be strengthened to explicitly incorporate sea 
level rise risks, support enforcement, and foster sustainable coastal development. 

International cooperation and alignment with Sustainable Development Goals provide 
opportunities for knowledge exchange, financing, and capacity building. Initiatives like 
One Ocean Finance and UN-led programs offer critical support to mobilize resources 
and expertise. 

Ultimately, enhancing resilience to sea level rise is not only about protecting the 
coastline but safeguarding Tunisia’s economic future, food security, cultural identity, 
and ecological heritage. It demands urgent, coordinated, and sustained action at local, 
national, regional, and global levels to ensure that Tunisian coastal communities thrive 
amid a changing climate. 
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