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ABSTRACT  
The Mafragh catchment, NE Algeria, is weakly populated with agricultural activities becoming essentially intensive, but the industry is still 
limited to some small agro-alimentary factories located at the lower catchment. The Mafragh catchment (3,200 km²) includes Cheffia and 
Mexa dams, which are constructed respectively on Bounamoussa and Kebir streams, and Bougous dam which is being built in 2010 closely 
to Mexa dam in the Kebir sub-Basin. Land erosion, soil fertility loss and surface water management are crucial problems facing Algerian 
coastal catchments. The aim of this work is to evaluate water, sediment and salts retention in dams and their fluxes at the catchment outlet.  
Water discharge, total suspended solids (TSS) and total dissolved solids (TDS) were monthly measured during January -December 2012 at 
the entrances and exits of the dams and at the catchment outlet (Mafragh estuary outlet). Mexa dam trapped annually over 160,000 tons of 
TSS by contrast to the Cheffia dam that yearly only trapped 47000 tons. Mexa dam seems to be heavily affected by sediment sinking, and is 
thus submitted to severe and rapid clogging. Annual retention of TDS in the two dam were however comparable, in the order of 30000 tons 
even if Mexa dam received more elevated salty waters. The sediment loss reached a value as high as 571t/km2/yr for Mexa sub-basin, but 
was limited to 250t/km2/yr for Cheffia sub-basin. Cheffia dam removed 52% of the incoming sediments, and 61% of TDS in contrast to 
Mexa dam which only retained 43% of the received TSS and 21% of TDS. At the catchment outlet, the Mafragh estuary delivered large 
masses of sediment (2 million t/yr of TSS) and salts (436000 t/yr of TDS). This is equivalent to 617t/km2/yr of sediment loss and over 136 
t/km2/yr of salt loss, and represents 2.5-fold the mean value for Mediterranean river catchments. About 95% of sediment and 40% of salts 
amount were brought during the flood of February 2012. 
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INTRODUCTION 
 

As a consequence of global climate change, climatic variability will increase, resulting in greater frequency 
and intensity of extreme weather events, which could increase rates of erosion [1, 2]. This could be especially 
relevant in Mediterranean catchments where precipitation is characterized by scarcity, heavy spring and autumn 
storms, despite the large spatiotemporal variability [3]. Daily storms of several hundred mm are common 
throughout the Mediterranean area [4, 5], and they have very short return periods [6]. Such irregularity of 
precipitation is the main cause for temporal fluctuation of erosion rates in Mediterranean catchments [7, 8]. 
Suspended particles in coastal waters have diverse origins such as river discharge, coastal erosion, resuspension, 
and atmospheric transport. Rivers represent an important link between land and the ocean, and presently, they 
annually discharge about 35 000 km3 of freshwater, and 22 109 tons of solid and dissolved materials to the ocean 
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[9].  However, database for Africa is poorly documented [10], despite the fact that many of these rivers have 
large water and sediment inputs and are particularly susceptible to natural and anthropogenic changes. 
Moreover, several studies [11, 12, 13] noticed that both water and sediment discharge of several world’ rivers 
have shown progressive decrease during the last 50 years, which is more primarily due to reservoir construction, 
water abstraction, and soil conservation. Generally, the decrease of sediment load was reported [14] to coincide 
with decreasing trends of some major ions and total dissolved solids (TDS). The impacts of land use change on 
water discharge and sediment load, mainly forestation and deforestation, have been known for small river basins 
[15]. On the other effects of land use change may be difficult to identify in large basins due to the existence of 
other human disturbances, such as reservoirs construction, water extraction, and hydrological time lags [16]. In 
some basins, such as the Colorado and Nile, sediment is trapped completely due to large size of the reservoirs 
and flow diversion [17], and trapping efficiency for smaller dams ranges between 10 and 90 % [18]. The dams 
are trapping a large portion of the sediments, which in turn may decrease the biological productivity as parts of 
nutrients are attached to the sediment. The effect of dams on bed load transport is even more dramatic because it 
is fully trapped by reservoirs [19]. Moreover, because of their organic components and mineral, total suspended 
solids (TSS) are at the center of biogeochemical cycles. 

Also, the transport of suspended sediment from one site to another, trace the movement of nutrients and 
pollutants. Similarly, the salts (total dissolved solids or TDS) carried by rivers, after being torn from the rocks 
and land sediments they cross, are of utmost utility for monitoring soil quality and continental waters [20].  

The Mafragh catchment is the largest wetted area of Algeria (about 800 mm), and has also the largest 
groundwater supply in North Algeria [21]. The upper Mafragh catchment is mainly forested and the lower 
catchment is a unique virgin wetlands occupied by a large floodplain and marshland (130 m²) and littoral dunes 
(180 km²). The lower land of this floodplain allows the marine intrusion into the Mafragh River, which 
penetrates up to 20 km in the Kebir branch and about 10 km in the Bounamoussa branch [22]. The functioning 
and the hydrological cycle of the estuary have been recently described by Khélifi-Touhami et al. [22] and 
Ounissi et al. [23]. Information on water erosion is still scarce in the Mediterranean basin [24] and particularly 
lacking in Algeria coastal basins [25, 26]. Touabia [27] had however assessed the erosion rate of several 
Algerian dams, but had not considered the amounts of sediment delivered from the dams’ exits. Bouchareb [28] 
had however assessed the sediment and salts budget for three dams belonging to North Eastern coastal 
catchments. Apart from some hydrological features of the surface water [22, 23] and underground water 
geochemical data [21, 29], there is no available data about the amounts of water, sediment and salts transferred 
into the adjacent coast and within the Mafragh catchment, including dams. This work challenges to assess, for 
the first time, surface water, sediment and salts budget for two important dams in the Mafragh basin. The aim of 
this study is also to determine water, sediment and salts fluxes into the adjacent coast through the Mafragh’ 
catchment outlet.  

 
MATERIAL AND METHODS 

 
Sampling site:  

The Mafragh catchment includes two permanent streams (Kebir and Bounamoussa) that arise from the 
contiguous Tunisian mountains and confluence at about 1 km from the shoreline of Annaba Bay, and form the 
Mafragh estuary (Fig. 1). The Mafragh catchment comprises Cheffia, Mexa and Bougous dams, which retain 
together over 282 million m3. Cheffia dam was built in 1966 on the Bounamoussa River to intercept about 170 
million m3. The Mexa dam was constructed in 1996 on the Kebir stream, just at the Tunisian border. It was 
initially planned, in collaboration with the Tunisian authority, to collect over 600 million m3, but for some 
diplomatic consideration, the initial designed volume was reduced to only 51 million m3. Bougous dam (60 106 
m3 storage capacity) has recently been built (2010) closely to Mexa dam in the Kebir sub-basin. The retained 
water in Bougous dam is almost used for feeding Mexa dam. The Mafragh catchment (3200 km²) is weakly 
populated (100 inhab. /km2), and the industry in the region is limited to some small agro-alimentary factories 
and the agricultural activities are rather being more intensive in the middle and lower catchment. The catchment 
is largely forested in the upper part, but includes large marshland and floodplain (130 km²) in the lower part 
(Fig. 1). Between these parts raise some villages surrounding the floodplain edges. Such singular land-use 
makes the Mafragh watershed among the pristine and virgin area in the Mediterranean region. As reported by 
[22], the Mafragh hydrosystem has an estuarine part which stretched 20 km inland on the Kebir branch and 
reached 10 km on the Bounamoussa branch, but the size of this part strongly vary with the importance of the 
streams flow. Moreover, the Mafragh hydrosystem appears to function as atypical estuary, comprising river 
phase, estuarine phase and lagoonal phase [22]. The duration of each phase may strongly vary with the streams 
input and the duration of dry season. The Mafragh estuary’s outlet might be closed for several months from its 
tidal connection under extended dry period. In contrast, during high freshwater input episodes, often occurring 
in November-April, several millions m3 of the estuarine salt water are entirely downright discharged into the 
sea. When the estuary still connected to the sea by wet year, the estuary is dominated by the tidal intrusion, 
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during the dry period (May-October), which expands in a very stratified system, with two layers, in which the 
salt water layer occupies over 80% of the water column [23]. 

 
Analytical methods: 

The water flow, TSS and TDS were monthly measured during January-December 2012 in 5 stations for 
Mafragh catchment (Fig. 1). Stations were located at the entrances and exits of Mexa and Cheffia dams and at 
the outlet of the Mafragh estuary (Fig. 1). Drying up period occurred at the dam’ entrances during September-
October, and the Mafragh estuary’ outlet was also closed from its shoreline connection for 7 months (May to 
November). There is then no data for the dams’ openings, but we continued to sample the estuarine outlet 
station for TSS and TDS, as the station is located about 150 m far from the shoreline connection.  

Flow velocities of the streams, at the moment of water sampling, were assessed with the current meter CM-
2 (Toho Dentan Co. Ltd, Tokyo). The flow (m3/s) was calculated by multiplying the water velocity (m3/s) by the 
total surface area (m2) of the streams’ transecting at the sampling stations. Measurements of water velocity were 
taken at several points depending on the station section size and depth. These measurements allow computing 
the average current velocity. In addition, an exceptionally flood event occurred during late February (23-30 
February 2012), but had unfortunately not surveyed. We simply have taken some flow measurements at the 
estuary outlet, at the maximum of water discharge (about 2000 m3/s) on February 25. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Study area and location of sampling stations (�) of the Mafragh catchment, at the opening and the exit 
of Cheffia dam, the opening and the exit of Mexa dam and the Mafragh estuary’ outlet. �: dam or 
reservoir. Green line is the limit of the sub-catchments. 

 
The total dissolved solids (TDS or salts) were measured (in milligram per liter or mg/l) in situ with the 

WTWi197 Multiparameter. In the laboratory the total suspended solids (TSS) were measured following the 
method described in [30]. Two subsamples of 500 ml were filtered on pre-combusted (450°C for 1 h) and pre-
weighed Whatman GF/C glass filters for TSS weight measurements. These filters were dried at 110°C for 1 
hour by an oven dryer and then weighed with a Mettler microbalance which provides a precision of 0.10 mg. 
For each filter, the TSS was obtained by subtracting the final filter weight (filter + TSS) from the initial weight 
of the filter, and the results were expressed in milligram per liter (mg/l). The instantaneous and annual TSS and 
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TDS fluxes were assessed using the method of average instantaneous loads [31].  
 

Results: 
Water discharge into and from the dams and into the sea from the Mafragh estuary’ outlet: 

The precipitation over Mexa sub-catchment reached 1046 mm and 828 mm on the Cheffia one (Table 1). 
Water flow at the entrance of Cheffia dam varied largely between 0.01-54.40 m3/s with an average of 8.08 m3/s, 
corresponding to 250 106 m3/yr. Cheffia dam delivered between 0.5-43 m3/s and had an average of 6.62 m3/s, 
equivalent to 206 106 m3/yr (Table 1; Fig. 2). Large incoming water discharge (54.40 m3/s) was recorded during 
the flooding of February.  

The Mexa dam received in average 18.50 m3/s (577 106 m3/yr) with exceptionally elevated discharge during 
the flood of February (120.25 m3/s). However, during the dry period (May-October), the entrance of Mexa dam 
falls almost dry, and its flow had not exceed 0.40 m3/s. Water deliveries from the exit of Mexa dam was in 
average 19.40 m3/s (606 106 m3/yr) but decreased up to 0,5 m3/s during the dry period (Fig. 2). Considering the 
received water discharge, Mexa reservoir seems to renewed every month (residence time 1.06 month), but 
Cheffia dam was renewed within 8.20 months (Table 1). This is because Mexa dam somewhat function as a 
reservoir that is continuously fed by the Bougous adjacent dam, in spite of the discharge from two streams (Fig. 
1).      

 
Table1: Hydrological parameters at the sub-catchments and the lower basin part of the Mafragh catchment during the year 2012. *:  volume 

of water received and delivered (values between parentheses) by the dams during the year 2012. Data of rainfall are issued from the 
meteorological station of Cheffia dam for Cheffia sub-basin; the meteorological station of Mexa dam for Mexa sub-basin and 
Mellaha, Annaba meteorological station for the lower Mafragh catchment. 

   Catchment 
area (km²) 

Dam capacity 
(106 m3) 

Rainfall 
(mm) 

Flow 
(m3/s) 

Volume* 
(106  m3/yr) 

Residence time 
(month) 

Dam           sub-
basin 

Cheffia dam 575 171 828 8.08 
(6.63) 

250 
(206) 

8.20 

Mexa dam 680 
 

51 1,046 18.5 
(19.4) 

577 
(606) 

1,06 

Lower Mafragh 
catchment 

Mafragh 
estuary  

1945 - 825 65 2050 0.017 

 
Water flow from the Mafragh estuary’ outlet varied between 0 and 450 m3/s with an average of 65.10 m3/s 

(Fig. 2) corresponding to an annual discharge of 2.05 109 m3. The flood of February 25 had brought 
exceptionally discharge reaching an historical value as high as 2000 m3/s (data not represented). During the dry 
period extending from May to November, the estuary was closed from its tidal connection because of the 
reduction of freshwater input and water retention in the dams. Even if the estuary had received large freshwater 
amount during the wet season (January-April), particularly from the flash flood, it has not kisses however the 
sea, and still isolated for 7 months (Fig. 2).   

 

  
Fig. 2: Surface water flow at the dams’ entrances and exits and at the Mafragh estuary’ outlet during the year 

2012. Grey area is drying up period at the dams’ entrances and closing period for the Mafragh estuary’ 
outlet.   

 
TSS and TDS level upstream and downstream the dams and at the Mafragh estuary’ outlet:  

The TSS levels of waters entering Cheffia dam varied largely (10-761 mg/l) with an average of 226 mg/l. 
During the wet period TSS average amounts increased to reach 232 mg/l and peaked during the flood of 
February (761 mg/l), as can be seen in figure 3. At the opening of Cheffia dam, the TDS levels ranged between 
165-295 mg/l with an average of 205 mg/l (Fig. 3). In contrast to TSS seasonal cycle, TDS levels decreased to 
156 mg/l during the wet period, but increased to 233 mg/l in the dry period. At the exit of Cheffia dam the 
average TSS and TDS levels decreased to141 mg/l and 166 mg/l, respectively. Water exiting Cheffia dam were 
lowered by 37% in TSS levels and 19% in TDS levels, compared to the incoming amounts.  
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The opening of Mexa dam showed the same seasonal cycle of the Cheffia one, but with high levels in TSS 
and TDS (Fig. 3). The average level of TSS was more elevated than at Cheffia, reaching 249.2 mg/l in the 
received waters, and peaked during the wet period particularly at the flood of February (999 mg/l). Waters 
leaving Mexa dam were depleted in sediment, where TSS levels decreased in average to 137 mg/l. At the 
opening of Mexa dam, the TDS average level reached 337 mg/l, but decreased in the wet period to only 227 
mg/l (Fig. 3). At the opposite, during the dry period the TDS levels increased in average to 388 mg/l. Because of 
the dam trapping, the TDS levels of the delivered waters from Mexa dam exit decreased in average to 140.5 
mg/l. Consequently, the TSS and TDS levels were reduced by 45% and 58%, respectively in the water deliveries 
from Mexa reservoir. They followed, however, the same seasonal cycle of the inflowing waters.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3: TSS and TDS levels at the dams’ entrances and exits and at the Mafragh estuary’ outlet during the year 
2012. Grey area is drying up period at the dams’ entrances and closing period for the Mafragh estuary’ 
outlet.   

 
At Mafragh estuary’ outlet the average annual level of TSS was 307 mg/l. In contrast to the inflowing of the 

dams, TSS levels of Mafragh estuary waters, were maximum in the wet period reaching 370 mg/l and decreased 
to 181 mg/l in the dry period (Fig. 4). This is because of sediment supply during the flooding from agricultural 
lands, which spreads over the lower catchment, and is usually amended in winter, coinciding with the wet 
period. By flood events, the swamps of the lower catchment can, trough their excess filling, export a fraction of 
their endogenous particulate matter and sludge. In addition, because of tidal effects, TDS levels were elevated 
throughout the year at Mafragh estuary’ outlet, with an average of 1620 mg/l. The levels however dropped 
slightly during the wet period (Fig. 3), but sharply increased up to 2137 mg/l under high evaporation rates 
during the dry period.  

 
TSS, TDS fluxes into and from the dams and at the Mafragh estuary’ outlet: 

The delivered water into the Cheffia dam brought annually 143947 tons of suspended sediment, from which 
52% is lost to the dam (Table 2). The flood of February alone contributed to 170000 tons of sediment, which 
represents 75% the annual load. During the same flood, the Cheffia dam exported 50,000 tons to the lower 
catchment. The mexa reservoir received large masses of sediment during the year 2012 (371000 tons), and 
delivered 57% of the incoming sediment behind the dam. The most fraction (84%) of the sediment transfer 
through Mexa reservoir was due to the flood of February, as can be seen in table 2.  

The erosion rate was elevated (250-570 t/km²/yr) during this rainy year in both the sub-catchments but was 
2-fold higher in Mexa sub-catchment than in Cheffia one. This difference is mainly due to the large amount of 
water discharge from the upstream of Mexa dam, and the exceptionally elevated rainfall height over Mexa sub-
catchment. Some other geological characters (land cover, basin slope and soil nature) may be responsible for 
this variation.  

The lower catchment delivers into the sea, through the Mafragh estuary’ outlet, strong masses of sediment 
during the flood event of February 2012 (nearly 1.9 million tons), representing 95% of the annual sediment load 
(Table 2). At the lower catchment, which is mainly occupied by floodplain land, acting as sedimentary basin and 
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easily erodible, the erosion rate increased up to 1017 t/km²/yr. Similarly to sediment transfer across the Mafragh 
catchment, the salts mass transfer evolves in the same magnitude.  

The dams received annually 47-148 tons of dissolved solids, from which 21-61% is trapped (Table 2). The 
Mafragh estuary outlet delivered annually to the sea 436000 tons of TDS, and about half this amount resulted in 
dams’ releases. The Mexa dam and the lower catchment have elevated soil degradation, as the specific salt 
losses reached in average about 220 t/km²/yr. From the total solid matter exchanged within the catchment, the 
dissolved fraction contributed 22-56% depending on the sub-catchment (Table 2).  

      
Table 2: Fluxes (t/yr) and specific fluxes (t/km²/ yr) of TSS and TDS from and into the dams and at the estuary’ outlet during the year 2012. 

Contribution (%) of the flood of February is given in bold between parentheses. 
  TSS 

( t/yr x 1000) 
TSS 
(t/km²/yr) 

TDS 
( t/yr x 1000) 

TDS 
(t/km²/yr) 

TSS/TDS  
 

Cheffia  dam Entrance 
Exit 
Retention (%) 

143 (75) 
69 (72) 
52 (53) 

250        47 (43) 
       18 (39) 
       61 

82 3.04 
3.83 

Mexa dam Entrance 
Exit 
Retention (%) 

371 (84) 
211 (76) 
43 (49) 

547 148 (47) 
117 (42) 
       21 

218 2.50 
1.80 

Mafragh 
estuary’ outlet  

 1974 (95) 1017 436 (35.8) 224 4.52 

 
Discussion: 

The transfer of the dissolved and suspended solids across the aquatic continuum of the Mafragh coastal 
catchment, from upstream the dams up to the catchment outlet was assessed in this study. Together the two 
dams have received about 820 million m3 of freshwater over the rainy year of 2012. Most of this surface water 
wealth was provided by the flood of February 2012. According to the historical rainfall data, February is the 
almost rainfall month of the year [32]. During the flood the dams received 54-56 % of the annual volume, and 
the Mafragh estuary discharged into the sea 1167 million m3, a mass that can be discharged in several normal 
years.  

The entrances of Cheffia and Mexa dams were heavily charged in TSS and TDS. As they were largely 
trapped in the dams, the sediment and salts amounts were remarkably reduced downstream the dams. The 
removal of sediment reached 43 % within Mexa dam and 52 % from Cheffia dam, but retention of salts by Mexa 
was 3-fold lower than by Cheffia, as the received water was saltier than that of Cheffia. In three dams (NE 
Algeria) Bouchareb [33] reported more elevated sediment retention (70-92%) and salts retention (50-90%). 
Because of climatic and geologic factors, Algerian surface waters are known to be more salty than those of 
northern Mediterranean countries [34]. Though, the storage capacity of Mexa is 3-fold lower than that of 
Cheffia, Mexa dam trapped annually over 160000 tons of TSS by contrast to the Cheffia dam, which yearly 
trapped only 47000 tons. Mexa dam seems thus to be heavily affected by sediment deposition, and it is thus 
being submitted to severe and rapid clogging. Similar sedimentation was reported for Zerdaza dam, built on a 
contiguous Algerian catchment [26, 35]. The erosion rate also was 2-fold higher on Mexa sub-basin than on 
Cheffia one. The sediment loss reached a value as high as 571t/km2/yr for Mexa sub-basin, but had not exceeded 
250 t/km2/yr for Cheffia sub-basin. Sediment yields are highly variable in Algerian and Mediterranean coastal 
catchments and heir dams (40-2780 t/km2/yr) as shown in table 3. Mean sediment yield of 61 t/km2/yr has been 
reported by Meybeck and Moatar [36] for 86 river catchments of semi-arid and temperate regions, which were 
daily surveyed for a long term. Considering this world river catchment value, the Mediterranean river 
catchments (including Algerian coastal catchments) can be ranked among the most eroded areas. The sediment 
yield for Mediterranean rivers, as measured by UNEP/MAP [35] are around 580 t/km2/yr, but because of the 
considerable reservoirs construction, the actual sediment flux is reduced to about 251 t/km2/yr.  

Annual retention of TDS for the two dams was comparable, in the order of 30,000 tons, even if Mexa dam 
received highly salty waters. Soil salt loss was also elevated in the Mexa sub-basin, representing 40% of TDS 
amounts (218 t/km2/yr), in contrast to Cheffia sub-basin, that had low salt loss (82 t/km2/yr), although the basin 
is weakly forested. These values still however largely elevated compared to the world river mean (30 t/km2/yr), 
noticed by Meybeck and Moatar [36]. Upstream Beni-Haoune, Zit-Al Amba, Zerdaza (NE Algeria), Bouchareb 
[33] reported low soil salt losses, ranging from 6-40 t/km2/yr. When reaching the Mafragh catchment’ outlet, 
soil loss increase to exceptionally high rate reaching 224 t/km2/yr. This kind of soil degradation is 2.5 to11-fold 
higher than that recorded in the Ebro River’ outlet [37], for example. 

Almost of the sediment yield introduced into the dams was due the flood of February (75-83 %), and about 
half the deposed sediment in the dams through the flood event was trapped, that is equivalent to about 50,000-
151,000 tons depending on the dam. Flood flashes over Mediterranean catchments are usually responsible for 
more than two third the annual sediment yield [38, 39]. Mexa dam sub-basin seems experienced large sediment 
trapping during the flood event, so the dam would suffer from excessive sediment input. Moreover, the flood 
alone had caused large sediment loss on Cheffia sub-basin (186 t/km2) and on Mexa sub-basin (457 t/km2). By 
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contrast to TSS specific erosion, soil’ salt loss for both sub-basins was about half the annual values, although the 
TDS retention rate by dams still unchanged during the flood event.  

As a sedimentary basin, the Mafragh floodplain and its swamps received from the upper rivers (behind 
dams), important masses of sediment (nearly 2 million tons/yr) that are delivered into the adjacent coast. Almost 
of these amounts (95 %) were brought by the flash flood of February. The net sediment flux that had attained the 
catchment outlet, issued from behind dams reached 1.70 million tons. Although the spatial succession of 
sediment trapper bodies (dams, floodplain and swamps, the estuary) along with the Mafragh catchment aquatic 
continuum, there still large sediment amounts that was transferred into the sea. The flood was so important that 
only few amounts were removed by those successive anthropogenic and natural trappers. Also, because of the 
flood event, the specific erosion at the catchment’ outlet reached exceptional elevated sediment mass, as high as 
617 t/km2/yr. This specific flux, that represents 2.5-fold the mean Mediterranean value, can be related to the 
small size of the catchment, its erodibility and its hydrological variation, as suggested by Meybeck and Moatar 
[36] for world rivers.  

 
Table 3: Sediment loadings (TSS, t/km²/yr) for some Mediterranean and Algerian rivers and dams.  

River/dam opening t/km²/yr References 
Mediterranean rivers  251  [35]  
Ebro River, Spain  214  [35] 
Têt Stream, France 40 [40] 
Rhône River, France 324 [41] 
Italian rivers 780 [35] 
Greece rivers 1140 [35] 
Albanian rivers 2780 [35] 
North African catchments 800 [42] 
Maghreb catchments 397 [43] 
Medjerda, Tunisia 963 [35] 
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Moulouya, Morocco 250 [35] 

 
Nile, Egypt 42 [35] 
Cheliff, Algeria 78 [35] 
Isser, Algeria 193 [35] 
Kebir west, Algeria 200 [35] 
Seybouse, Algeria 333 [35] 
Soummam, Algeria 513 [35] 
Tafna, Algeria 143 [35] 
Cheffia dam, Algeria 2700 [27] 
Charf dam, Algeria 300 [27] 
Beni-Haroun dam, Algeria  64  [33] 
Zit El-Amba dam, Algeria 374  [33] 
Zerdaza dam, Algeria 192  [33] 
Chaffia dam, Algeria 143  This study 
Mexa dam, Algeria 371  This study 
Mafragh catchment’ outlet, Algeria 1974 This study 

 
Until the last decade the Mafragh system has been considered as unique, pristine and virgin area [22]. It 

includes large swamps, wetlands, floodplain, littoral dunes, forest and plant cover, important estuarine part, 
diversified landscapes, important groundwater reserve, in addition to its clean waters that feed the neighboring 
coasts [22]. Nevertheless, the Mafragh catchment land use recent changes, extends of irrigated areas, forest 
conversion to cropland and urbanization, construction of new three dams will alter the natural mechanical 
erosion rates, through the loss of fertile topsoil, as evidenced by the strong soil salts loss before and behind 
dams. Also, the high rates of sediment and water yield (with their associated nutrients) retentions in the dams, 
which lead to clog the estuary’ outlet for several months, will have severe impact not only on the dams clogging 
but also on the biogeochemistry and functioning of the shelf.   
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