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INTRODUCTION

[bookmark: _Hlk3737298]The Moroccan coastal zone is wealthy with natural resources that attract local community and governments to development. Currently, there are more than 6.1M habitants (≈17% out of 36 Mhab) living on the coast side, spread out among 33 provinces (≈53% out of 62) involving 97 rural communes (≈8% out of 1282) and 45 urban communes (≈18% out of 256) including the biggest cities (Casablanca, Tangier and Rabat). This is due to the availability of natural, coastal and marine resources that support such large community and play a significant role in the economy of these countries.
The Moroccan Mediterranean and Atlantic coastal lines are rich with diverse ecosystems and flora species. Unfortunately, there is a growing need to maximize the value and benefit of these ecosystems for social and economic development. This could be through by accurate mapping and efficient quantification of these ecosystems as well as assessing the vulnerability status of these ecosystems.
The Key for success in addressing transboundary problems is the joint political commitment of all countries in the basin. This requires building synergies between the national stakeholders to develop strategic action plan for preserving the environment.
The main objective for us will be developing a tool for real-time monitoring, mapping and management of coastal physical ecosystems to promote sustainable use of the resource in the North African marine and coastal zone, to Increase understanding of the capacity for, and use of, remote sensing and other earth observations, and how the data products can enhance decision making of the marine and coastal zone management, and to transfer Knowledge establishing a stronger regional network for marine and coastal zone management.




I- DESCRIPTION OF THE STUDY AREA 
Formerly known as the Doukkala-Abda region, the selected area is located on the Atlantic coast and extends over 250km long between latitudes 32° 15' (Safi) and        33° 20' (Azemmour).
This region was chosen to serve as a pilot area because of its significant economic activity, its great natural diversity, and the considerable environmental and socio-economic change it is undergoing.
The area of study groups together many sites with different physical aspects; The below illustration shows some sites of interest, which will be more detailed later.
[image: ] Fig. 1: Some of the various physical aspects in the area of study


The coastline is divided into three homogeneous areas to provide an optimal geographical scale of work. These areas are identified on the basis of the morphological characteristics and geological nature of the back-country. Four sites are defined (Oum Rabia Estuary, Jorf Lasfar Port, Lagoon Complex of Oualidia/Sidi Moussa, and Abda cliffs) and will constitute pilot investigation areas as shown in the figure below:
[image: ]Fig. 2: Different zones and sites forming the study area



For each zone, we will focus on two major aspects according to the activities and the issue facing it:
· Zone I (El Jadida Plateau): Between latitudes 33° 20’ (Azemmour) and 33° 3’ (Sidi Abed), where is located the estuary of Oum Rabia and the industrial port of Jorf Lasfar.
· Zone II (Lagoon complex): Between latitudes 33° 3’ (Sidi Abed) and 32° 43’ (Oualidia), where is located the lagoon complex of Oualidia/Sidi Moussa (classified RAMSAR) and the crops of Oulja.
· Zone III (Abda Capes): Between latitudes 32° 43’ (Oualidia) and 32° 14’ (Safi), where the shoreline is composed of rocky coasts and high cliffs.

1. PHYSICAL SETTING
As we said previously, four sites are defined and will constitute pilot investigation areas. Each one is characterized by a distinct physical setting as shown below:
· Site I (Oum Rabia Estuary): In the town of Azemmour, 15 km north of El Jadida: development of fixed and mobile dunes, sand and gravel beaches.
[image: ]   [image: ]Fig.3: Gravel beach at the estuary. View towards the sea
Fig. 4: Oum Rabia river and dunes fixed by the vegetation. View towards the continent


· Site II (Jorf Lasfar Port): 17 km south of El Jadida, this port is the second largest in the country, it is located in a region distinguished by its agri-food wealth and industrial potential. In this sector, the coastline is characterized by cliffs, shaped in the Cenomanian clay and gypsum, which are delimiting small sandy beaches.





[image: ]   [image: ]
Fig. 6: Thermal power station at the port level
Fig. 5: Dissolution phenomena affecting Cretaceous Cliff which dominates the port



· Site III (Ex: Lagoon of Oualidia): 70 km south of El Jadida, an area dominated by calcarenite dunar formations of Plio-quaternary age. The lagoon has been installed in an interdune depression. The region is an agricultural and tourist area and is recognized by the cultivation of oysters.
[image: ]   [image: ]
	Fig. 8: Construction on the dune separating sea and lagoon
Fig. 7: The lagoon pass: sandy beach of Oualidia


[image: ]   [image: ]
Fig. 10: Consolidated sand dune isolating the lagoon
Fig. 9: Construction on sandy dunes at the beach


· Site IV (ex: Lalla Fatna beach in Safi): In this region, the coastline consists of cliffs made up of carbonate rocks and marl that isolate sandy beaches towards the sea. This is an area that is facing a significant dissolution of the cliffs.
[image: ]   [image: ]Fig. 12: Beach of Safi dominated by an upper Jurassic marl cliff
Fig. 11: Collapse Phenomenon of the north cliffs’ upper Jurassic


2. GEOLOGY & GEOMORPHOLOGY
The study area belongs to the large geological unit known as the “Moroccan Meseta” it’s defined by a tabular system of secondary and tertiary deposits based on primary land strongly folded by the Variscan orogeny.
Overall, the dune morphology is regular: the peaks follow over long distances with the same orientation NNE-SSW, separated by inter-dune depressions. 
[image: ]
Fig. 13: Geological map of the basin Abda Doukkala 1:1.000.000



The study area is the seat of many morphological forms (superficial and deep), reflecting a state karst of Jurassic, Cretaceous and Plio-Quaternary deposits. The different types of karst forms, their location and their mutual relationships can be summarized as following:

· Lapiaz: Found on dune crests denuded by rain erosion and wind deflation. They are shaped as edges and needles, separated by grooves.
· Caves or chasms: Very frequent, but all the caves are dry and develop over all geological levels (in Ferré et al. 1969).
· Dolines: Quite frequent, very specific, and often found in groups that are more or less aligned.
· Uvalas or coalescing dolines: Located in the same places as simple dolines, and acts as an underground outlet that has been and still used during periods of flooding caused by exceptional rainfall.
3. HYDROLOGY AND HYDROGEOLOGY
This area is characterized by a very regular alignment of SW-NE dune ridges parallel to the coast. It is a natural barrier that prevents any surface runoff to the ocean. Rainwater is collected in interdunal depressions or depressions of karst origin to be evaporated or percolated to the groundwater table.
Previous geological and hydrogeological studies show that the stratigraphic series of the basin includes four dominant limestone formations that are likely to form permeable layers:
· Upper Berriasian - Lower Valanginian limestones
· Dridrate limestones of the Upper Hauterivien
· The average Cenomanian
· The marine and dunar Plio-quaternary limestone sandstones.
These permeable layers are separated by impermeable or low-permeable formations dominated by clay or marl as the lower/upper Hauterivian clays, lower Cenomanian marl and limestone-marl.
Apart from the Plio-quaternary in the central Doukkala, no other permeable layer is sufficiently thick, homogeneous and continuous to constitute an aquifer that can be distinguished from a hydraulic point of view.





4. PIEZOMETRIC SURFACE
The general flow of the slick is to the northwest. The piezometric surface appears complex, and allows to distinguish three piezometric zones:
· The Sahel: this sector has two superimposed aquifers, the Plio-quaternary and the Mid-Hauterivian. The piezometric curves are regular and parallel to the coast with a high hydraulic gradient.
· El Jadida plateau: the waters flow through the Cenomanian marl limestones. It has a complex and generally elevated piezometry compared to the eastern and western parts of the area.
· El Haouzia: the Plio-quaternary rests on the marly limestones of the Cenomanian. The elevation contours create a depressed piezometric corridor with low hydraulic gradient extending from the Doukkala to the sea.
5. [image: ]CLIMATE
The low relief of the study area does not influence the climate. Generally, the climate is Mediterranean, arid to semi-arid.
Because of the proximity of the ocean and the lack of natural barriers (Ouadia, 1998). The rains fall in autumn and winter and a long dry season extends from spring to summer. Fig. 14: Floor climate of the Sahel-Doukkala from the diagram of Emberger (in Madih, 2005)

6. SOCIO-ECONOMIC CONTEXT (based on national census in 2014)
The region is one of the most important industrial centers in Morocco. The image of this region is characterized by the weight of chemical industries (OCP complex of Jorf Lasfar) and agri-food industries (sugar factories, dairy units, …).
In addition to these sectors, the region is also known for its textile, fish canning, plastic and pharmaceutical industries. Another important activity in this area is the extraction of sea salt from salt marshes in the coastal strip (Oulja).

Economic growth in Morocco has been characterized since the 50s by its high volatility that comes in a part of the economy's vulnerability to climate hazards, especially in terms of its agricultural sector. The fluctuations of agricultural activity have a negative impact on the global growth, with some inconvenient: a slowdown in exports, a decrease income, loss of jobs, more insecurities among vulnerable social groups.
· According to the census of 2014, the population of Doukkala-Abda is around 2,183,090 inhabitants, 39% ​​live in urban areas and 73% live in rural countryside. The density is of the order of 164 inhab./km² (two times higher than at national level [77.71 inhab./km²]).

· With an average annual growth rate of 0,96% (recorded during the period 2004-2014), the population of Doukkala turns out to be in his old age.

· Doukkala-Abda region has a set of potential economic size. Both provinces El Jadida and Safi contain abundant natural resources (agriculture, fishing and mining), adequate infrastructure sites of excellence. It is located at the crossroads of three major economic centers - Casablanca, Marrakech and Agadir - and has several important public programs. The region is now positioned as one of the most important economic regions of Morocco, its companies account for over 19% of the national value-added.

· The region is an environment that offers many opportunities to its population but still agricultural excellence: the physical environment (climate and soil) which is favorable for diversified agricultural production, the existence of a dense communication network (rail, highway road network in rural and sea) and many other factors.

II- PROBLEMATIC
Located between the plains and the coast, is the Sahel area, separated from the Atlantic Ocean by a depression called "Oulja". The profile of the dunes imposes on the coastline a characteristic morphology made by dune ridges parallel to the coast and separated by flat furrows more or less marshy. In this region, the coastline is characterized by monotonous and straight sandy beaches. These are interrupted by high rocky cliffs carved into Jurassic, Cretaceous or Pliocene terrain, dominating a large area of the shoreline.


[image: ][image: ]
Fig. 15: Geomorphological entities of the Sahel-Doukkala region

Since the mid-seventies, this area has had a great development of agricultural and industrial activities, associated with strong demographic expansion, putting pressure on natural environment and water resources. Recently, tourism has grown by creating several resorts. Currently, the area, knows a general imbalance that leads to changes in the morphology of the coast, sediment imbalance, degradation of vegetation cover and loss of biodiversity. This evolution is influenced by multiple natural settings, directly linked to climate change and in connection with the emergence of socio-economic activities. All these phenomena interact at different spatial scales.
In recent years, to address this real and pressing need of information, "database environment" have been established at regional, national and international levels. They come, mostly, from statistical approaches and direct measurements taken from a limited number of punctual stations, and do not always have spatial reference adapted to needs of legislators, planners, managers and policy makers.


The chosen area combines almost all the physical components assessed in the Atlantic coasts of Morocco, and counts:

· 4 big agglomerations (El Jadida, Safi, Azemmour and Moulay Abdellah)
· 3 important ports (El Jadida, Jorf Lasfar and Safi)
· 2 Lagoons (Sidi Moussa and Oualidia)
· A various combination of Sandy and rocky coast (Sidi Bouzid, Moulay Abdellah, …)
· Several Cliff Areas (Cap Cantin, Jorf Lasfar, Oualidia, Sidi Bouzid, …etc)
· 1 estuary (The embouchure of Oum Rabia river in Azemmour)
· Aquaculture farms, mudflats, saltmarshes, sinkholes, … and other thematic areas
	
III- [bookmark: _Hlk532555468]OBJECTIVES
The main objective of our research is the application of science and technology of earth observation and GIS to develop a mapping of physical and human phenomena, to support people involved in the project to develop the scientific skills and the technical capacity to make the best use of Earth Observation technology for a better understand, assess and monitor of the coastal zone in the region of Doukala-Abda as well as  the potential impacts of climate change, hence establishing sound scientific bases for developing effective adaptation or mitigation measures at political level in the region.
Research activities within this project will provide answers to environmental problems related to the degradation of coastal ecosystems such as erosion, collapses, over-exploitation, intensive urbanization, pollution, seawater intrusions and others.
This work will complement the environmental research carried out on the ground by the Moroccan team during various previous projects, which made it possible to assess the potential and wealth of the Moroccan coast, as well as the vulnerability and risks of its degradation.

IV- METHODOLOGY
The main principle of project intervention is strongly related to the correct interpretation and analysis of the data. This requires the development of a sustainable and effective action plan; it is therefore considered to follow a bilateral process combining two complementary approaches that run in parallel:
· The collaborative approach:
The relevance of the collaborative approach is based on the involvement of local actors and their participation in the various activities proposed. The intervention methodology will allow them to take charge of local development actions in a progressive and concerted way. It includes a series of steps structured and organized around four main phases, which are: 
1. The diagnosis
This step consists in analyzing the current situation with a focus on:
· Identifying and prioritizing constraints, 
· Trying to find appropriate solutions and verify existing ones in collaboration with local actors. 
The work will be based on existing documents collected in addition to surveys, measurement campaigns and interviews, or even field work.
2. Adaptation of information and data
The aim is to redesign the way in which the information collected is presented so that it can be communicated and accessible to a larger population.
3. Dissemination, awareness and training
This part concerns the basic concepts and the data produced, where the package will be disseminated at different scales, depending on the needs. The tools include information, training and demonstration.
4. Monitoring and evaluation
This phase is based on the rate of adoption by the target groups of all the information, methodologies, tools and technologies provided by the project. The objective being : 
· To Monitor the adoption of new practices and concepts and the use of the tools provided, 
· To analysis and interpret the results obtained by the local population,
· To verify the effectiveness of the proposed tools under the proposed real conditions
· To detect the problems that have been identified as a result of the implementation of the results.




Diagnosis
· Diffusion
· Awareness raising
· Training
Monitoring and Evaluation
Adaptation of the collected information and data 

Fig. 16: Methodology of the collaborative approach
· The processing approach:
This approach, on the other hand, is based on spatial analysis and excludes local actors and third parties. The methodology here is linear in one direction only, unlike the collaborative one which is an infinite loop unless perfect. It includes a series of steps that are not ordered but correlated:
1. Time-series
This method requires the constitution of several intra-annual series of high-resolution optical and radar spatial images in order to enumerate and identify the multiple subject aspects of the research.
2. Radar interferometry
This technique allows, through the interferograms generated through several acquisitions, to detect and quantify ground deformations with centimetric or even millimetric accuracy over areas of several dozen kilometers wide.
3. Vulnerability processing
The management of a territory requires more precise knowledge of the various upcoming physical changes that it will be confronted to. Therefore, an assessment of its current state and a thorough prospective analysis of its environmental and socio-economic impacts will be required. To this end, it is necessary to be aware of the biophysical and socio-economic impacts and to establish a vulnerability profile:

a. Biophysical vulnerability
The survey begins with a first collaborative analysis of the territory to identify biophysical characteristics. A detailed analysis of the territory's vulnerabilities can be undertaken on the basis of data on prospective physical aspects and available satellite images. 
This analysis will focus on the impacts of the interaction between human activity and the environment. It will reveal the most important aspects for which additional data will need to be obtained in order to define vulnerabilities. The definition of these data will specify both the field missions and the type of information on which the acquisition of spatial data will lead. This work will conclude at the end with an in-depth vulnerability analysis based on the new obtained data.
b. Socio-economic vulnerability
This concerns the impacts that the biophysical vulnerability of the study area may have on the socio-economic system and consequently on its adaptive capacity. These impacts will be felt directly by local populations and, as a consequence, will be the best way to raise awareness of the problem. 
The study will be carried out in two stages, starting with a sociological auto-analysis of the territory: recognition of the main actors, processes and mechanisms involved. This first survey will make it possible to draw up a profile of the territory and identify the dominant economic groups but also the populations most vulnerable to change. The second part of the study will include an economic analysis. The aim is to identify the impacts of the phenomenon on the economy and the self-adaptation capacity of populations. Prospective development scenarios will then be developed taking into account analyses of adaptation and non-adaptation costs as well as mitigation and non-mitigation costs.
4. Setting up a simulator
Finally, after having collected and compiled all the desired data and results, we will proceed with the establishment of biophysical and socio-economic vulnerability profiles, to set up an interactive simulator (a comprehensive collection of scientific and socio-economic information on climate change as well as training materials and instruments).

[image: ]
Fig. 17: The project configuration



This simulator will be used as a communication and decision-making tool, integrated and delivered on various digital media (CD, user guide and website). This tool will be based on a system of interactive maps and simulations, in order to serve as a communication support used during public information campaigns, awareness-raising among targeted stakeholder groups and strategic policy discussions, as well as being an important process for preparing, planning and monitoring the development projects.

V- MODELS TO BE USED
Geographic models are widely used to highlight general patterns of the organization of various phenomena in space allowing for a more accurate perception of them. The study of the observations deviating from the model makes it possible to identify and analyze more closely local and/or atypical phenomena.
· Digital Elevation Model (DEM)
The DEM will give an idea of the study area's topography and detect the various existing anomalies. Digital elevation models can be obtained from various sources such as SRTM and interferograms, with high resolution.

· Forecasting Models
Forecasting models are based on the adoption of mathematical equations that provide a close approximation of the real behavior of any aspect. These equations are used to obtain an accelerated simulation of the future states of the target subject.
In the present project, several forecasting models can be developed to provide an approximate vision of the future state of the hotspots physical state and compare it with the current state to deduce the various changes and propose solutions. The most useful models in our case will be those related to coastal erosion and the hydrological/hydrogeological component.
· Biomass Estimation
The study area is full of wetlands with high biomass potential such as the two lagoons of Oualidia and Sidi Moussa. These are highly productive and export large quantities of organic materials to the ocean.
The primary photosynthetic production is the basis of organic production. In lagoons, this is mostly due to phytoplankton; when phytoplankton stop growing and die, they settle. As a result, the phytoplankton biomass sampled in a water body is generally active.
Biomass estimation models will generally be based on the acquisition and analysis of data related to changes in phytoplankton biomass, measured by the concentration of Chlorophyll-a.
· Surface water quality modeling
Natural water bodies are able to serve many uses. One of them is the transport and assimilation of waterborne wastes. But as natural water bodies assimilate these wastes, their quality changes.
If the quality of water drops to the extent that other beneficial uses are adversely impacted, the assimilative capacities of those water bodies have been exceeded with respect to those impacted uses. Water quality management measures are actions taken to ensure that the total pollutant loads discharged into receiving water bodies do not exceed the ability of those water bodies to assimilate those loads while maintaining the levels of quality specified by quality standards set for those waters.

· Cartographic supports
During data collection, we will try to get as many cartographic supports as possible, such as geological, topographical, hydrological and piezometric maps, as well as roads and lineaments maps, development plans, and other documents.
These documents will be scanned and digitalized to extract information that may be of interest to us, and combine them to deduce the different data that will be required in our process.
VI- THEMATIC SERVICES
The advancement of Earth observation (EO) and improvement in geospatial methods to analyze remotely sensed data provides significant opportunity to gain insights into regional scenarios, to integrate local scale processes with coarser scales, to characterize ecosystem conditions and changes, and to analyze effects of different management and development processes on the functioning of ecosystems.
Analysis of a large amount of historic data will be used for retrospective analysis of the impact of different management and development processes on the functioning of the ecosystems. For this purpose, several tasks will be addressed using satellite and in situ and numerical data:

· Coastal upwelling cycle:
· Mapping of the sea surface temperature its associated thermal structures;
· Analysis & follow-up of spatio-temporal variations of the upwelling phenomenon;
· Mapping of the dynamic sea height.

· Shoreline protection:
· Identification of vulnerable areas including eroded areas and developmental activities
· Planning and implementation of coastal protection work (erosion, flood protection, salt-water intrusion, etc.)
· Impact of engineering structures and dams on coastal processes of erosion, deposition and sediment transport
· Suspended sediment dynamics
· Changes in bottom topography


· Coastal water quality:
· Non-point and point pollution
· Phytoplankton blooms, Coastal Hazards and Climate Change
· Geohazard and Emergency response plans for natural disasters (sea level rise, anthropogenic activities...etc.)

· Coastal development:
· Appropriate site selection for industries, aquaculture, agricultural and tourism activities etc.
· Assessment of conditions in regulation zones, areas under construction setback–lines, megacities, etc.

VII- DESIGN OF THE PHYSICAL GEODATABASE

In first place, the geodatabase will be composed of several layers, as listed below, treating the physical components of the coastal zone in the study area; And it will be implemented progressively with data extracted from crossing different other layers (Digital Elevation Model, Piezometric Maps, … etc).

1. The Coastline dataset:
a. Cliffs
· Elevation (m)
· Length (m)
b. Dunes
· Area (m²)
· Length (m)
c. Coasts
· Type (Boulders / Pebbles / Sand / Silt / Clay) 
· Particle Size (Very coarse / Coarse / Medium / Fine / Very fine)
· Area (m²)
· Length (m)
d. Shoreline
· Length (m)
e. Coastal Band (15km)
· Area (m²)
· Length (m)

2. The Field Analysis dataset:
a. Land Use
· Soil Type
· Area (m²)

b. Sink Holes
· Deep (m)
· Allocation
· Area (m²)

3. The Production Sites dataset:
a. Aquaculture Farms
· Name of the company
· Type of Culture (Oyster / Mussel / Fish)
· Area (m²)
b. Factories
· Name of the site
· Description
c. Sand Pits
· Name of the quarry
· Allocation
· Area (m²)

4. The Study Area dataset:
a. Communes
· Name
· Province
· Category (Urban / Rural)
· Population count
· Area (km²)
b. Study Area
· Area (km²)

5. The Buildings and Engineering Structures dataset:
a. Agglomerations
· Name of the city or town
· Type (City / Town / Village)
· Commune
· Province
· Population
· Area (km²)
b. Accommodations
· Name
· Type (Resort / Villa / Hotel)
· Private Beach (Yes / No)
· Area (m²)
c. Ports
· Name
· Type (Fishing / Marina / Commercial)
· Area (km²)

d. Waste Water Treatment Plant
· Name

6. The Vegetation dataset:
a. Crops
· Type
· Area (m²)
b. Forest
· Type
· Area (m²)
c. Shrubs
· Type
· Area (m²)

7. The Water Spots dataset:
a. Embouchure
· Name of the 
· Type (Estuary / Delta / Dikes / Regular)
b. Wells
· Deep (m)
· Water Salinity (g/L)
· Water Quality
· Water Table
· Type of Use (Irrigation / Drink / Livestock)
c. Waste Water Discharges Area
· Type (Industrial / Domestic)
· Owner Name (Factory / Commune)

8. The Wet Lands dataset:
a. Lagoons
· Name of the Lagoon
· Length (km)
· Area (km²)
b. Mud Flats
· Name of the steam or the beach
· Type (Estuary / Delta / Lagoon)
· Area (km²)
c. Salt Marshes
· Type (Saline / Regular)
· Area (km²)





VIII- BENEFICIARIES and STAKEHOLDERS

1. Ministry of Energy, Mines, Water and Environment
a. Missions related to the project
· Financing environmental protection and sustainable development actions in sectors other than industry through the National Environment Fund (FNE).
· Participation in the elaboration, implementation, monitoring and evaluation of national environmental programs in collaboration with the concerned departments.
· Establishment of the necessary structures for the observation and monitoring of the environmental state and the collection of environmental data and information at national and regional level in collaboration with the concerned departments.

b. Added value to the project
· Facilitate access to available coastal data.
· Provide articles and publications related to the different axes concerning the coastline.
· Authorize access to certain sites and organizations concerned by the cause of the study.
c. Ongoing activities related to the project
· Integrated Coastal Zone Management Project (ICZM).
· National Program for Liquid Sanitation and Wastewater Treatment (PNA).
· Eco-toxicological diagnosis of the quality of coastal environment using a biological marker of general stress.
· Programs/projects related to pollution monitoring.

2. National Agency for Land Conservation, Cadaster and Mapping 
a. Missions related to the project
· Establishment and revision of the topographical map of the Kingdom at any scale.
· Carrying out basic infrastructure works relating to geodetic and levelling networks.
· Coordination, centralization and conservation of topographic and photogrammetric documents prepared by administrations, local authorities and public institutions.

b. Added value to the project
· Provide digital data, statistics and thematic maps focusing on the project's areas of interest.
· Offer training and workshops related to the techniques of developing of different types of maps and the acquisition of raw data.
· Provide technical and legal assistance in relation to its missions for the benefit of the project.

c. Ongoing activities related to the project
· 32 digital conversion projects have been identified and will be implemented as part of a new Information System Master Plan (ISMP).
· Training courses on Geographic Information Systems and information system management, as well as Cadastral and Cartography.
· Implementation of the "e-Carto" tool offering the possibility to consult the national cartographic font online with ease.

3. Ministry of Equipment and Transport (Department of ports and public maritime domain)
a. Missions related to the project
· Realizing studies, development and construction works regarding port and maritime infrastructures.
· Realizing studies and hydrographic works and preparing related documents such as coastal maps.
· Realizing strategic and general studies relating to the management, preservation and enhancement of the maritime public domain.
b. Added value to the project
· To share the various information related to the studies carried out before and after the construction of port structures.
· To make data and statistics related to port traffic available.
· To allow access to certain sites and organizations concerned by the cause of the study.
c. Ongoing activities related to the project
· Port strategy for 2030:
· Construction of 6 new ports
· Realization of large extensions
· Integration of ports into their urban environment

4. National Ports Agency 
a. Missions related to the project
· Protection of the environment and conservation of the public domain, structures, infrastructures, superstructures and port installations.
· Optimization of port exploitation and use of its infrastructure, superstructures and equipment.
· Maintaining navigation safety in port channels and basins by dredging ports and deepening basins.
· Measuring the quality of water and sediment in port areas and compare them with the environmental quality standards of the port environment in good standing.
· Providing ports with infrastructure, equipment & supplies for pollution control.
b. Added value to the project
· To establish training programs by discipline provided by international port experts.
· To share the various information related to the studies carried out before and after the construction of port structures.
c. Ongoing activities related to the project
· Five-year program 2018-2023 aimed to strengthen the national port offer and its modernization to accompany the changes in foreign trade.
· Repairing, preserving and upgrading berthing structures.
· Securing the access channel and building the sand trap creeks.
· Extension and massive dredging works.

5. National Halieutic Research Institute 
a. Missions related to the project
· Studies on the functioning of marine and coastal ecosystems.
· Monitoring the quality and safety of the marine environment.
b. Added value to the project
· Production of fishing area seabed maps, leaflets and documents relating to marine species and marine environment.
· Assessment of the impact of activities and/or waste discharge on marine environmental health.
· Advices, expertise, consultations, studies, researches and experiments in both marine environment and ecosystem fields.


c. Ongoing activities related to the project
· Monitoring of the spatial and temporal variability of physical phenomena acting on the Moroccan Atlantic continental shelf.
· Management of the oceanographic database maintained by the Department of Oceanography.
· Continuous and real-time monitoring of hydro-climatic processes affecting marine ecosystems.

6. Other organizations - with little contribution to the project - may be part of the stakeholders or beneficiaries, such as:

· Territorial Communes.
· Ministry of Agriculture and Fisheries.
· National Fisheries Office.
· National Agency for Aquaculture Development.
· Hydraulic Basin Agency.
· National Center for Scientific and Technological Research.
· Ministry of Tourism.
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