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Abstract: The coastline between Oualidia and Karram Dayf is a stretch of sand in the south of the lagoon. It is 

a site of huge building processes, leading to a total breakdown of the dune, by building a large tourist complex. 

In order to understand the morphological evolution of the sand system at different scales of time, over a long 

period, we have compiled coastline positions at different times. This diachronic analysis of the coastline, from 

1954 to 2006 shows a spatial division of the beach on erosion and accretion surfaces allows and to visualize the 

morphological evolution over time. The results show a very irregular pattern with periods of stability, decline 

or advance of the shore. 
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I. Introduction 

The objective of this work is increasing knowledge of the coastal environment by studying the long-term 

evolution of morpho-sedimentary trends of anthropic coastal system of the Moroccan Atlantic coast. To achieve 

this goal, the interpretation of aerial photographs and analysis of old maps (GIS) have been done through field 

surveys as well as surveys conducted by residents. These are sources of significant information to understand 

the temporal evolution of the coastline [3]. Treatment by photo-interpretation of a series of aerial missions at 

different times, gives a complete and retrospective view of phenomena [7]. It is a tool for the quantitative 

analysis of the evolution of the coastline over long periods and for scales that are compatible with the studied 

processes. Many authors use aerial photographs which allow diachronic analysis to highlight the sedimentary 

transfers [8], [3], [7], [1], [5]. As a tool for knowledge, photo-interpretation is a way to explore the coastal 

geomorphology, such as the genesis of beaches and their perpetuity, etc.., to optimize the construction of new 

facilities and to track and reconstruct the history of these coastal systems. In the field of urbanization, town 

planner became planner and developer. He looks for regional development through a dynamic perspective, 

favoring natural habitat trends using a management plan. Aerial photography can play an important role in 

understanding and demonstration of the evolution of anthropomorphic landscapes. It also allows developers who 

are responsible for shaping the quality of life of future generations, to pay special attention to the integration of 

the historical component in their plans of vulnerability, to the conservation and development, and estimate 

possible morphodynamic changes associated with the general trend of evolution. 

II. Presentation of the site 

The study area is a sandy system that extends over a length of about 3 km (Fig. 1). Bounded on the east by 

vegetated dunes which is threatened by the expansion of urbanization on its northern half and the southern 

farmlands. The lagoon of Oualidia is a tourist complex of villas whose extension is causing direct threats to the 

dune. We also notice the presence of small rocky outcrops underwater, divided into discontinuous linear along 

the beach, which gives the latter a sinuous shape. In the southern part, of the dune vegetation is sparse and 

limited due to the advance fields. Rocky outcrops and consolidated dunes are traced back Plio-Quaternary era. 

In this sandy system, it seems that the position of the coastline is at the origin of the interaction of direct impact 

of man on the one hand and the effect of the sea on the other. 
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Figure 1 Location of the study area 

 

III. Materials and methods 

Many authors equate the coastline to the shoreline at high tide easily identifiable on aerial photographs. Thus, 

[2], [9] take into account the radiometric difference between wet and dry parts of the foreshore. The coastline is 

also witnessed a change of gradient between the upper part beach and the back part of it. Other researchers have 

chosen the coastline as the limit of the dune vegetation [6]. For [5], the coastline is defined as the median line 

equidistant from the boundaries of the areas of knowledge that are the emerged beach and sea. This approach 

allows the identification of an error rate equal to roughly half the value of the distance between the zone 

boundaries. Attempts have been made to provide the technical definition of the coastline [4]. This limit is easily 

detectable because of wet sand that has a darker color than dry sand. The study area has a sharp vegetated dune, 

we retain as coastline that shows the limit of vegetation. To achieve a diachronic study of the coastline with the 

mission of aerial photographs over a long period and to quantify the spatio-temporal dynamics of the coastline, 

we used aerial photography campaigns of 1954, 1995 and 2006, whose scales are 1/10000, 1/40000 and 1/30000 

respectively. A topographic map of 1/50000 has been scanned to serve as a reference for georeferencing of 

aerial photographs. 

The overall margin of error must be determined from the uncertainties related to timing of aerial photographs 

estimated at ± 2.5 m, and calculated for the entire geo bitter error (± 2 m). These uncertainties set the threshold 

which shows either a forward or of backward movement the coastline. The maximum error of uncertainty is the 

sum of all errors associated with the operations of data pre-processing. It is, in our case, estimated at ± 5.5 m. 
Dune massifs, devoid of recognizable landmarks and stable over time, are the causes of the deterioration of the 

local values of geometric correction. Photo interpretation technique aims at generating 27 equally spaced 

transects. They cover all the dune fronts ranging from Oualidia to Kerram Dayf and are perpendicular to the 

coastline. The forward or backward movements of the coastline were measured for each transect and helped to 

understand the general evolution of the shoreline. The point of intersection of the coastline with the transect of a 

specific date allows to get the movement distance of the coastline. 

IV Results and Discussion: monitoring the movement of the coastline between 1954 and 2006 (fig. 2) 

A. Evolution of the coastline from 1954 to 1981 

Between P1 and P3, we notice forward movement coastline of the show at the initial position 1954. The decline 

is becoming clearer around P4, P5 and P6 as characterized by an increase of the shoreline.  The decline has taken 

a faster pace on the segment between P7 and P9. Values of advanced become more significant. They are greater 

than the margin of error (± 5.5 m) and must therefore be taken into consideration. Between P10 and P14, the 

coastline moves at a higher speed that reached its maximum degree. This forward movement was more that 
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200m between 1954 and 1981 (transects 10-14); up to 250m to the place of transect 11 and 13. These values 

result in an extremely higher growth. This progress is marked by an appearance of a vegetation-covered surface 

reflected by planting a small forest on the dune to set it’s the dynamics and increase green space. This 

acceleration in the movement of the coastline reflects the state of the site in the 50s, whose land was almost a 

desert with some wild shrubs. The expansion of urbanization and agriculture activities had started in the 70s, 

which characterized the entire Moroccan coastal zone. In the South of the implanted parcel the evolutionary 

trends are reversed due to the fact that from the transect 15. The pace has a very significant negative mobility. 
This decline is characterized by a slight swinging. It shows a decrease of evolution rhythms starting from 

transect 15. It’s only than transects 20 to 22 that are stable. Between P23 and P26, the erosion rates have also 

continued and accentuated and measured values are generally below the margin of error. This can only be linked 

to a deficit of sediment emptied by currents of large waves. Only transect 27 further to the south shows that the 

shore is growing at a positive rate, which is included in the margin of error. This is a result of the hooking of the 

shore to the rocky point in the south, showing a stable shoreline. 

B. Evolution of the coastline from 1981 to 2006 

The period 1981-2006 is characterized by a change in the evolution of the shoreline that is more distinct 

compared to the previous period. Between transects 1 and 16 the evolutionary trends show general erosion, 

characterized by a minor swinging variable ranging from 0.12 to 1.58 m / year. The pace of decline at this level 

has slowed along the north to south. The measured values show a tendency to move towards the stability of the 

coastline in which transects 12, 13, 15 and 16 record the smallest ranging from 0.12 to 0.19 m / year. Only 

transect 14 shows a very high attrition rate 1.58 m / year. The evolution of this line is characterized by an 

acceleration whose measured values increase for transects 17 to 20, from 2.12 to 6.5 m / year. Prior to the 

resumption of the progradation of the transect 23 which marks a value of 7.54 m / year, two transects 21 and 22 

recorded a slowdown in their progress with the rhythms of 5.79 to 4.69 m / year. This rhythm is continued, 

increased and mainted the stability of the coastline whose values are often included in the margin of error, close 

to the southern tip.  

Figure 2 Evolution of the shore from Oualidia (to the north) to Kerram Dayf (to the South) between 1954 and 2006: A- Cumulative 

evolution, B- average annual evolution 
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V. Conclusion 

The spatial and temporal evolution of the Moroccan coastline is not homogeneous. It is confirmed by the results 

obtained for the studied period ranging from 1954 to 1981. This period is characterized by an irregular dynamic 

marked by alternating moments of stability and progress of the coast line. However during the period 1981-

2006, the evolution resulted in widespread erosion along the area (P1 to P16). The limited segment between 

transects 10 and 15 undergone a reversal of the evolution trend, characterized by a great advance. The latter is 

reflected by planting the dune that was devoid of plants, as shown in the mission of 1954. The position of the 

coastline has progressed with a maximum of 8 m / year in 1981. Since this year the area sector began to decline 

showing a degradation of the forest of its west side in 2006. The southern segment marked by multiple 

oscillations along the transects, dominated by a total erosion (1954-1981). only transects 21, 22 and 27 record 

stability of this movement. In 1981, the evolutionary trend is characterized by a greater development which is a 

result of an increase of in farmlands on the dunes. 
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