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Abstract 

Our work has attracted landscape analysis as a tool 

for the strategic environmental assessment of the Ain 

Dalia water body in north-eastern Algeria. The use 

of the combined method which combines two 

approaches, one called "user" or visual, based on 

the assessment of the visual fields and the other 

called "expert", based on a quantitative method of 

the different sub-units that make up our site study. 

The results inherent in the two methods used clearly 

converged. It follows that the values of the quantized 

views are totally in line with the qualitative or visual 

method. 
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I. INTRODUCTION 

 Landscape has become an essential component in 

the integrated management of resources and 

territories. Like all environmental impact studies that 

are part of environmental management for normative 

certification. Understanding the issue of the impacts 

of land management on the quality of landscapes 

requires new considerations of management and 

exploitation practices but also the evolution of 

perceptions that the population has of the territory. In 

order to structure the environmental management 

approach within the framework of a sustainable 

development as stipulated by the Council of Europe 

[1], it is imperative to have a multidisciplinary 

environmental management vision where each one 

proceeds according to methods specific to his [2,3,4] 

It is in this context that we have set out as a goal 

through this work the importance of using a strategic 

tool that is assessment or landscape analysis of the 

Aïn Dalia watercourse, which is a strategic tool for 

the protection of the environmental and heritage 

qualities of the living environments. Considering the 

landscaped dynamics of the stretch of water of Aïn 

Dalia on the spatiotemporal plan, we opted for the 

combined method which includes a visual approach 

adapted to the “users” and a quantitative approach 

considered as an “expert” method described by 

Damon [5]. The latter is based on descriptive and 

quantitative inventories that aim to categorize this 

dam according to those components or elements that 

structure it and that are likely to influence its 

evolution. According to Avocat [6] the combined use 

of both methods has its advantages and 

disadvantages. 

 

II. CHARACTERIZATION OF THE STUDY SITE 

Before undertaking the landscape analysis of the 

Aïn Dalia dam, it is important to situate it 

beforehand in its regional eco-morphological 

context. Indeed, a dam is not only containment. It is 

a complex ecological structure using watersheds and 

watersheds. Our study site, represented by the Aïn 

Dalia water body or dam with its various basins and 

watersheds, constitutes an ecological network. 

         The dam of Ain Dalia is located on the wadi 

Medjerda about ten kilometers south of the city of 

Souk-Ahras about 80 Km upstream of the Tunisian 

border it forms a long reservoir about 10 Km. The 

accumulated water Serves 45 million cubic meters of 

domestic and industrial needs in the Souk- Ahras  

region. The reservoir of the dam of Ain Dalia is 

located in the Wilaya of Souk -Ahras in the North-

East of Algeria. It is the main source of drinking 

water for the city of Souk-Ahras and neighboring 

towns [7]. 

Most of the catchment area is represented by a 

mountain range and its foothills with ranges ranging 

from 450 to 900 m. Upstream of the basin along the 

watersheds of some coasts are up to 1000 m and 

more cases of the djebel at an altitude of 1120 m, 

that of  Kelaya, 1286 m and finally Tebaga, 1227 m 

[8]. The valley of Wadi Medjerda has a trapezoidal 

geometric shape consisting of low terraces formed of 
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sandbanks and rocky outcrops. On the other hand, 

downstream of the town of Souk - Ahras, the bed of 

the Medjerda takes a sinusoidal form constituted of 

meanders where intertwine of deposits of pebbles 

and gravel [9] as Fig.1. 

 

Fig. 1. Map of Souk-Ahras General Staff NJ – 32 - II - 6 

EST (1997). 

 

The Medjerda is a wadi which takes its source 

from Rass-El-Alia in the north-west of Souk-Ahras 

and then flows eastward, then plunges into the 

Mediterranean Sea in the "golf of Tunis". It extends 

over 416 km of which a quarter of its length is 

located in the Wilaya of Souk-Ahras. The total area 

of the Medjerda catchment area is estimated at 

23,700 km
2
, of which 7600 km

2
 is in Algerian 

territory [10]. The hydrographic network of this part 

of the basin consists of the wadi of Medjerda and its 

main tributaries as well as very small rivers and 

streams (Fig.2). 

Since 1985, Wadi Medjerda has been remarkable 

for the Ain Dalia reservoir, with a capacity of 82 

million m
3
, still in service, which crowns an area of 

the catchment area equal to 193 km
2
 [11]. 

 

III. STUDY METHODS 

 In the late 1990s, the practice of assessing landscape 

qualities evolved into a combination of expert and 

user methods. These combined methods use the two 

approaches which are applied in parallel to Clay and 

Tress [12,13].Given the spatial dynamics of the Aïn 

Dalia water body on the spatio-temporal plane, we 

opted for the so-called combined method 

recommended by a number of authors, which 

includes a visual approach adapted to the users and a 

quantitative approach Considered as an expert 

method. The latter is based on descriptive and 

quantitative inventories that aim to categorize this 

dam according to those components or elements that 

structure it and that are likely to influence its 

evolution. 

 
Fig 2. Main basins and sub-basins of the wilaya 

of Souk-Ahras. 
 

  
Photo 1 Photo 2 

  
Photo 3 Photo 4 

Photos 1 to 4. Structures of Aïn Dalia dam 
 

A- Visual Method or User Approach 

       This method highlights the links between object 

and subject. It was used in the field of agroforestry 

by Liboiron, Hunziker and Franco [14,15,16]. 

 As for our approach to this method which required 

in three main steps: 

   1/ The visual study proper of the Ain Dalia dam. 

   2/ An inventory of the different perceptions of the 

lake and its surroundings 
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3/ A summary of the data gathered during the first 

two phases in order to highlight the potential of the 

different landscape units of the dam and its 

environment. 

    Our method of study is based on a zoning of the 

area into several landscape units defined according 

to the following criteria: 

- Topography; 

- Vegetation cover; 

- Habitat; 

- Humanization; 

- Hydrography; 

- Visual quality. 

         This method has often been used by Fadel and 

Badouna [17,18]. To carry out this study, we took 

the left bank of the dam along the wilaya road 

connecting Souk-Ahras to Hennacha. The external 

observation allowed us to grasp the structuring of the 

water body and its various subunits. The satellite 

photo was necessary to bring out the landscape units 

of the dam. On the ground, a visual medium was 

needed which is represented by a camera to 

immortalize the visual sequences from the 

viewpoints. 

B - Expert or Quantitative Method 

This "user" evaluation remains incomplete and 

subjective if we do not couple it with the quantitative 

or "expert" method described by different authors 

Gaudreau & Fadel [19,20]. Through this method 

Neuray and Fadel [21,22] uses the values of views 

which require prior to the quotation of some 

parameters which are: 

             - Length of views (L). 

              - Calculating the vertical dimensions of the 

views (R). 

             - Calculation of valuation factors (S). 

              - Calculation of the sum of the value of the 

elements (Σe) quantified before or after the 

development proposals. 

 

Calculating the basic parameters of the view values 

*Length of view (L) 

    The length of the view is calculated according to 

the logarithmic function formulated below: 

L = ½ 10. log10. l 

With: 

l: length of the view expressed in hectometer. 

*Calculation of the vertical dimensions of views (R) 

The vertical dimensions of the view are calculated 

using a formula that takes into account both the 

inclination of the slope in front of the viewer, the 

actual level of elevation, the height of the horizon 

and the relative dimension elements. It is represented 

by the formula below: 

R = 1+ sin α + sin β + sin γ + d / 100 

   With: 

α: angle formed by the horizontal and foreground 

about 30 meters; 

β: angle formed by the horizontal and a line tangent 

to the highest part of the foreground; 

γ: angle formed by the horizontal and a tangent line 

at the top of the elements located at more than 50 

meters; 

d: difference in height actually measured in meters. 

*Calculation of the valuation factor (S) 

           The valuation factors are determined 

subjectively despite their integration into a 

mathematical formulation. They have an important 

role in the visual quality of a landscape. The main 

factors are: 

-  Presence of water. 

- Presence of rocks, rocky points, sharp mountains. 

- Dimension and quality of the space open to the 

observer. 

- Presence of successive plans. 

- Distribution of the elements in the landscape zone 

to less than 1000 meters. 

- Distribution of the elements in the background to 

more than 1000 meters. 

- Accentuation of the natural forms of relief. 

- Visual quality. 

- Integrity of the landscape. 

 

 They are marked positively or negatively from 1 to 

10 in order to obtain the factor T additionally. The 

valuation factor is given by the formula below: 

S = 1 + 0, T 

* Calculation of the base value of views 

               The basic value of the view depends 

essentially on three factors: length of view, vertical 

dimension, valuation factors. The base value of the 

view shown in the formula below shows the product 

of the different factors. 

V = L x R x S 

With: 

            L: length of the view; 

            R: vertical dimensions of the view; 

            S: valuation factors; 

 This basic value of the view represents a situation of 

a landscape perceived from a point of view without 

taking into account the elements existing or to be 

introduced into this landscape during a possible 

development. Thus the actual value of the view (V ') 

is obtained after adding the sum of the values of the 

elements to the base value of the view according to: 

V '= V + (Σe) = L x R x S + (Σe) 
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IV. RESULTS AND DISCUSSIONS 

A. Choice of Points of View and Their 

Characteristics 

The choice of their location and number remains 

subjective but necessarily requires the opening of the 

visual field allowing the observation of the 

landscape. These points of view may be located 

inside or outside the study site from communication 

routes, ridge lines, etc. Given the inaccessibility of 

the right bank of the dam, the viewpoints retained 

are all located on the left bank from a 

communication road which is the wilaya road 

connecting Souk-Ahras to Hennencha. Due to this it 

is very homogeneous structure, almost totally linear, 

the Aïn Dalia lake was easy to understand. Thus, 

three points of view have been imposed by 

themselves because of the opening of their field of 

view both on the site studied and on the surrounding 

landscape according to the altitudinal parameter of 

our path (Fig.3).The different characteristics of the 

points of view are shown in Table1. 

B. Application of the Visual Method or "User" 

Approach 

                   Due to its heterogeneous topography, the 

study site presents two large landscape units:          

        - A low part that is relatively homogeneous on 

the topographical plane. It is represented by the 

whole reservoir or body of water. 

        - A topographic part which is topographically 

heterogeneous, constituted by all the mountain 

massifs surrounding the Aïn Dalia dam (Fig.4). 

It is through the description of the photographic 

support that we try to share the same impression with 

that of a profane. It should be noted that the visual 

field of the three points of view is open over more 

than 90 °. This opening of the visual field allowed us 

a distant perception. Thus, the most distant elements 

appear in their volume, more particularly the 

mountain massifs.  

 

Fig 3. Situation of the views of the Aïn Dalia dam  

 

 

Table1. Characteristics of the views points of the left bank of the Aïn Dalia dam 

 

Location of points 

of view 

 

 

    Characteristics 

Direction : Souk-Ahras – Hennencha 

Station 1 

0 à 3 Km 

Lat. 36° 15’ 20,37 ‘’N 

Long. 7° 51’ 4,70 E 

Alt. 698 m 

Station 2 

3  à 7 Km 

Lat. 36° 14’ 54,54 ‘’N 

Long. 7° 49’ 28,99’’ E 

Alt. 785 m 

Station 3 

7 à 9,5 Km 

Lat. 36° 15’ 20,37 N 

Long. 7° 47’ 43,23’’ E 

Alt. 772 m 

Nature of Visual Field Open Open Open Open Open 

Degree of aperture of the 

visual field   (graden) 
+ 90 + 90 + 180 + 180 + 90 

Direction of view N N.W N.E S.E N.E 

Length of view  (he) 05 08 10 10 10 

Visual angle of 

vertical dimensions 

α 
 

 β 

 
γ 

 

 

10 
 

30 

 
45 

 

 

35 
 

40 

 
40 

 

 

60 
 

45 

 
50 

 

 

60 
 

40 

 
50 

 

 

00 
 

25 

 
30 

Made uneven perceived (D) 

in meter 
05 10 25 25 00 
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Fig 4. Satellite photo of the Aïn Dalia dam and its basins 

and watersheds(Google Eart 2016) 

 

On the other hand, the closest elements are better 

perceived as the water body and its banks of the right 

bank. Only three points of view were chosen because 

of the relative linearity of the water body. They are 

representative of the three landscape sub - units that 

are upstream, median and downstream of the dam 

(Fig.5). 

 

Fig 5. Views of the landscape sub-units of the Aïn Dalia dam 

 

* Visual assessment of the station1 of the dam: 

subunit upstream 

       The visual field is practically open over more 

than 90° in the North, North-West directions. 

Management perception remains limited. It is a 

subunit easily identifiable in the north direction due 

to its strongly artificialized components which 

includes: 

- Dam or dam itself, heavy infrastructure made of 

concrete with the tower (Photos 5 and 6). 

- Concrete spillway with the damping basin 

connects the watershed of Medjerda (photos 7 

and 8). 

 

  
Photo 5                          

 

Photo 6 

  
Photo 7 Photo 8 

Photos 5 to 8. Artificial components of the upstream sub-

unit of Aïn Dalia dam. 

On the other hand, the perception of the upstream 

sub-unit of the dam in the north-west direction 

presents a much less artificial facies. The visual field 

is open on more than 90 ° with a rather distant view: 

          - In the foreground the elements are better 

apprehended with a perception of detail of the shore 

of the left bank with introduced tree vegetation. We 

note an intense erosive phenomenon of the bank of 

the left bank with also some anthropic activity 

detrimental to the stabilization of the bank (Photos  9 

and 10). 

         - The median zone remains the most perceived 

by its important surface. This is the water body. This 

is the most remarkable component of the study site 

(Photos 10 and 11). 

        - In the background, the perception is distant 

where the elements appear by their volume such as 

the mountain massifs (photos 9 to 12). 

 *Visual assessment of the station 2 of the dam: 

under the median unit 

It should be noted that this viewpoint is located on 

the highest part from the wilaya path connecting 

Souk-Ahras to Sedrata. The visual field is open in 

the northeast and south-east directions at an angle of 

180 °.  

It can be considered as the strong point of the whole 

site because it offers simultaneous sequential views 

over a large part of the territory of the water and its 

environment: 

- A foreground, the essential component of the 

site, represented by the lake and its eroded 

banks and the agricultural fabric and plantations 

introduced. 

- In the background, the components attached to 

the lake, represented by the foot-mounts, 

meadow (photos 13 to 16). 
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Photo 9 Photo 10 

  
Photo 11 Photo 12 

Photos 9 to 12. Landscape atmosphere in the north-west 

direction of the downstream sub-unit. 

 

 

Photo 13 

 

Photo 14 

 

Photo 15 

 
Photo 16 

Photos 13 to 16. Landscape ambience of the median sub-

unit of the Aïn Dalia dam 

*Visual assessment of the station 3 of the dam: sub 

unit downstream 

 

The visual field of the downstream part adjacent to 

the village of Hennencha is more than 90° north-east. 

It is the landscape sub-unit most opposed to the 

upstream part. In the foreground appear a lawn and 

hydrophilic vegetation. Presence of agricultural 

fabric is on the downstream banks of the dam. The 

elements of the background are perceived by their 

volumes such as mountain ranges. It should be 

emphasized that the downstream part which is close 

to the urban fabric of Hennencha is subjected to an 

incessant degradation. In fact, this sub-unit, which 

should be protected from all anthropogenic actions, 

is the object of construction which appears to be 

unlawful added to the various solid and liquid 

discharges on the banks of the lake (photos 17, 18). 

 

 

 
Photo 17 

 
Photo 18 

Photos 17 to 18. Landscape ambience of the 

median sub-unit of the  Aïn Dalia dam 

 

C. Results of the quantitative method or "expert 

approach" 

    The Table 2 shows all parameter values of the 

three (03) stations selected from the viewpoints on 

the route of the wilaya path that connects Souk-

Ahras to Sedrata. In this table with two inputs are 

represented the different data which fall within the 

formula of the base value of the views and which 

are: 

- Length of the view (L). 

- Vertical dimensions of views (R). 

-      Factors for the valuation of views (S). 

The results of calculations of the base values of the 

views of the three (03) stations are recorded in Table 

3. 
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Table 2. Values of parameters: current situation of the Aïn Dalia dam 
 

 Direction : Souk-Ahras - Hennencha 

Location of viewpoints  

 

 

 

Characteristics 

Station 1 

0 à 3 Km 

Lat. 36° 15’ 20,37‘’N 

Long. 7° 51’ 4,70’’ E 

Alt. 698 m 

Station 2 

3  à 7 Km 

Lat. 36° 14’ 54,54 ‘’N 

Long. 7° 49’ 28,99’’ E 

Alt. 785 m 

Station 3 

7  à 9,5 Km 

Lat. 36° 15’ 20,37 N 

Long. 7° 47’ 43,23’’ E 

Alt. 772 m 

 

Direction of view 

 

 

N 

 

N.W 

 

N.E 

 

S.E 

 

N.E 

Length of view (l) 

In hectometer 

 

05 

 

08 

 

10 

 

10 

 

10 

Calculation of length of 

the view 

L =1/2 10 log l 

 
3,49 

 
4,51 

 
5,00 

 
5,00 

 
5,00 

Vertical dimensions of 

the views (R) 

 

sin α 

sin β 
sin γ 

 
d = D/100 

 

 
 

0,17 

0,50 
0,71 

 
0,05 

 

 
 

0,57 

0,64 
0,64 

 
0,08 

 

 
 

0,87 

0,71 
0,77 

 
0,10 

 

 
 

0,87 

0,71 
0,77 

 
0,10 

 

 
 

00 

0,42 
0,50 

 
00 

 

R = 1+ sin α + sin  β + 

sin  γ + d 

 
2,43 

 
2,93 

 
3,45 

 
3,45 

 
1,92 

 

Facteurs de 

valorisation des vues   (S) 

 

- Dimensions of the 
qualities of open space 

- View framing 

- Distribution of items in 
             the landscape 

- Distribution of items in 

background 
- Visual quality 

- Integrity 

- Presence of successive 
plans 

 

 
 

 

 
04 

 

02 
02 

 

04 
 

02 

02 
02 

 
 

 

 
06 

 

04 
04 

 

06 
 

04 

02 
04 

 
 

 

 
07 

 

07 
07 

 

08 
 

08 

07 
08 

 
 

 

 
07 

 

07 
07 

 

08 
 

08 

07 
08 

 
 

 

 
06 

 

06 
05 

 

06 
 

05 

04 
05 

T 

S = 1 + 0,T 

18 
1,18 

30 
1,30 

52 
1,52 

52 
1,52 

37 
1,37 

 

 

 

 

Table3. Calculation of the basic value of the views of the Aïn Dalia dam  

 

 

 

 

 

 

 

Stations 

Station 1 

0 à 3 Km 

Lat. 36° 15’ 20,37‘’N 

Long. 7° 51’ 4,70’’ E 

Alt. 698 m 

Station 2 

3  à 7 Km 

Lat. 36° 14’ 54,54 ‘’N 

Long. 7° 49’ 28,99’’ E 

Alt. 785 m 

Station 3 

7 à 9,5 km 

Lat. 36° 15’ 20,37 N 

Long. 7° 47’ 43,23’’ E 

Alt. 772 m 

 
N 

 
N.W 

 
N.E 

 
S.E 

 
N.E 

 

Basic values of views 

V = L. R .S 

 

 

10,00 

 

 

17,18 
 

 

 

 

26,22 

 

 

26,22 

 

 

13,15 
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The Tables 2 and 3 shows that the basic values of 

the views of the station 2 in the two directions of the 

visual field are the most important with respect to 

those of the stations 1 and 3. This is probably due to 

the value of the dimensions (R) which is the highest. 

Indeed, the viewpoint of the station 2 is at an altitude 

of 785 m and consequently increases the value of the 

vertical dimensions (R). In addition, station 2, which 

represents the median sub-unit of the body of water, 

offers greater visual quality and integrity because it 

is the least artificial or humanized. It has the highest 

value of valorization factors (S) compared to stations 

1 and 3 which are more humanized (presence of dam 

infrastructure and proximity to the Hennencha urban 

area). It is also necessary to emphasize the length of 

the view (L) of the station 2 which is at least equal to 

or greater than the other two stations. If we compare 

the visual approach called the "user" method with the 

quantitative approach or the "expert" method, we 

find in the majority of the stations a certain 

similarity. The comparison of the value of the views 

of the three stations with that of the visual study 

finds a convergence in their interpretation. 

Nevertheless, in their application in a concerted 

framework, it would be preferable to refer to the 

"expert" approach, which uses quantitative values 

which are therefore less subjective than the visual 

approach called "user". Moreover, the so-called 

"expert" approach makes it possible to quantify the 

value of the views after any development by 

integrating a variable named the sum of the elements 

(Σe). This factor includes all new components or 

elements that will be integrated into the baseline 

value of a view that reflects the current situation of 

the Ain Dalia water body. 

 

V  CONCLUSION 

Our work on landscape analysis as a tool for the 

strategic environmental assessment of the Aïn Dalia 

water area in the wilaya of Souk-Ahras enabled us to 

use two approaches or methods, one called "user" 

"Or visual one based on the assessment of the visual 

fields of the dam of Aïn Dalia and the other called" 

expert "based on the landscape quantification of the 

various subunits. After quantifying the base value of 

the views from three viewpoints of the dam, located 

on the wilaya path connecting Souk-Ahras to Sedrata 

that we confronted it with the visual study of the 

same site. It appears that the results of the values of 

view that we have obtained are in ad equation with 

the visual appreciation which has made it possible to 

bring out the landscape potentialities from these 

same points of view of these three stations. We can 

say that the two methods have evidently converged 

on the landscape potential of the Ain Dalia dam. 

This site appeared very fragile under the various 

natural and anthropic constraints which are: 

 Erosive phenomenon from the sub-catchment 

areas because the soils are less protected by a 

protective plant cover. 

 The banks of the left bank, which are easily 

accessible to the population, are threatened by 

erosion and heavy pollution from solid and 

liquid discharges 

 The proximity of the left bank to the road axis is 

a source of incessant hydrocarbon pollution 

linked to motor traffic. 

 Ananarchic urbanization close by along the 

riverbanks and more particularly close to the 

urban fabric of Hennencha. 
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