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The western part of the bay, where coastal cliffs meet 
the sea, is less vulnerable to flooding, while the eastern part 
of the bay features the longest coastline in the study area. 

This low-lying area is particularly susceptible to flooding, 
especially following the destruction of coastal dunes for the 
construction of the Sonachetar power plant figure 7.

Fig. 6. Marine flooding map with inundation level minimum and maximum.

Table 3. Land loss due to marine flooding in 2050/2100.

Lande use
Inundated areas with 

the minimum level  
(8 m) by hectares 

Areas (%)
Inundated areas with 

the maximum level 
(9.5 m) by hectares

Areas (%)

Water (Wadi Chelif) 30.88 1.36 % 35.84 0.91 %

Forest 153.86 6.79 % 246.56 6.25 %

Agricultural area 826.60 36.47 % 1631.28 41.34 %

Urban area 364.69 16.09 % 568.70 14.41 %

Bare Ground 229.05 10.11 % 244.15 6.19 %

Rangland 661.27 29.18 % 1219.66 30.91 %

Total area 2266.35 100 % 3946.19 100 %

Fig. 7. Coastal dunes before and after the construction of the Sonakter power plant.
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5. DISCUSSION
Mapping the risk of flooding has not only aided in 

identifying and delimiting areas vulnerable to future sea-
level rise but has also facilitated the assessment of flood 
zones within the Bay of Mostaganem. Despite the significant 
variability in simulated climate scenarios and empirical 
calculations, and considering the potential impacts of sea-
level rise on the socio-economic activities in Mostaganem 
Bay, it is essential to implement an adaptation strategy (Park 
et al., 2023).

The Algerian government should prioritize adaptation 
strategies to effectively address the needs of the population, 
particularly concerning the management of natural hazards 
and forest resources. In terms of achievements, notable 
projects and plans have been developed with national 
support and in collaboration with international partners, 
focusing on local and sectoral adaptation to climate change 
(Dahlab et al., 2023).

In September 2015, Algeria submitted its Nationally 
Determined Contribution (NDC) to the UNFCCC Secretariat. 

The NDC outlines a target for a national voluntary reduction 
of greenhouse gas (GHG) emissions by 7% by 2030, based on 
a Business-as-Usual scenario. This reduction could increase to 
22% if Algeria receives international technical and financial 
support (Dahlab et al., 2023).

Algeria has developed a National Climate Plan (Plan 
National Climat), with an initial draft completed in 2012. The 
update of the plan began in 2017, and it was officially adopted 
in July 2019. This strategic document, created in partnership 
with the German Cooperation Agency (GIZ), addresses the 
main challenges Algeria faces regarding climate change 
(CC) and outlines the necessary mitigation and adaptation 
measures, particularly in vulnerable sectors such as coastal 
areas, water resources, and agriculture. The National Climate 
Plan also presents specific operational actions, along 
with proposals related to the institutional framework and 
implementation strategies (Dahlab et al., 2023).

The National Climate Plan outlines a total of 73 
actions, of which 5 priority actions have been selected for 
implementation at the regional or local level Table 4.

Table 4. The key actions of the adaptation to climate change of the national climate plan.

Action Axe

Capacity Building on Climate Change Capacity Building

Development of local CC adaptation plans City and habitat

Strengthening local participation in the planning, implementation and 
monitoring of actions related to Climate Change adaptation

Capacity Building

Establishment of Climate risk early warning systems
Capacity Building

Managing extreme climate events

Protecting maritime infrastructure from erosion (port dredging) Risk management on the coast

6. CONCLUSIONS 

This study aimed to identify and delimit areas most 

susceptible to future sea-level rise in Mostaganem Bay using 

GIS and remote sensing. The application of the Houzemans 

method for assessing the vulnerability of the Mostaganem 

coastal zone enabled the identification of areas at risk of 

marine flooding. The Digital Elevation Model (DEM) proved to 
be a valuable tool for visualizing potential flooding scenarios. 
By combining land use maps with these flood scenarios, we 
could precisely identify areas most exposed to inundation. 
The methodology used in this study can be adapted to other 
low-lying coastal regions by utilizing data on land use, DEM, 
and coastal risks.
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