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Abstract 

 

The wilaya of Saida is experiencing an alarming degradation of ecosystems resulting in the degradation of plant cover, 

alteration of soil quality and erosion of plant biodiversity. This alarming situation has its origins in various problems 

such as: human actions, climate change and the lack of an environmental policy.  

Our study was conducted on the development of a methodology for multidisciplinary mapping combine’s 

phytoecological between diagnosis and application of remote sensing and Geographic Information Systems G.I.S For an 

inventory and characterization of the actual state of the plant biodiversity of the region. 

The exploitation of satellite data from the Landsat satellites, combined with field studies through systematic sampling, 

allowed us to map vegetation and a map of plant communities. 
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1. Introduction 

Currently, the whole issue of degradation of forest ecosystems in the final turns on the concept of sustainable 

development spaces or more precisely implement a controlled and designed to provide eco-efficient wealth 

management planning forest at various horizons (short, medium and long term) for the future ecological and socio-

economic environment. 

The land management in Algeria remains subject to political considerations before being technical. The planning was 

done through various governments and ministries with concepts and guidelines are subject to discussion. In the absence 

of a clear policy and long-term based on a manageable regionalization it is difficult to talk about development. It should 

have been clear a comprehensive approach to a strategy based on ecological, geographical and landscape aspects. The 

territory's economy is a concept relevant in our country when it dates back to 1975 in other countries. Rational 

reconquest of the territory remains a major concern of our leaders without defining the elementary bases. This also 

implies a knowledge and mastery of the operation and interaction of spaces and the natural environment or disturbed 

[1]. 

Erosion, prolonged drought, anthropic action and repeated burning are the most destructive factors that lead to 

degradation the disappearance of forests and the abrupt appearance of matorrals. This situation creates harmful hazards 

of public health, ecosystems, the living environment and the economy. 

The main objective of this study is to combine remote sensing data with field data for the identification and mapping of 

forest vegetation. The high resolution data like Landsat of 2011, used to create a geo-referenced database on the forest 

of the province is facing a decline. In this sense, Pouchin [2] notes that, the images are descriptive and they provide 

much more important visual information compared to man. 

Failures recorded in decades in forest management, evidenced by the total lack of forest management policy. Why a 

map of major technical orientations and future prospects will be drawn at the end of this work in order to implement a 

coherent forest management plan. 

http://creativecommons.org/licenses/by/3.0/
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2. Experimental design 

2.1. Materials and methods 
 

2.1.1. The study area 

 

The study area encompasses the thirteen state forests that make up the wilaya of Saida, being located over an area of 

174,361 hectares either a 26.17% of the total area. The vegetation of the forest is composed of: Pinus halpensis (54740 

hectares), Quercus ilex (46920 hectares), Tetraclinis articulata (15.640 hectares). 

 

 
Fig. 1: Limit of the Study Area (States Forests of Wilaya of Saida). 

 

2.1.2. Climate 

 

The exploitation of climate data for the period 1970-2010 compared to that of Seltzer [3] , could be found that 

precipitation experienced an average significant drop of around 85 mm and temperatures increase 0.5 ° C, the 

consequences on plants are certain. 

The climate of the province of Saida is semi-arid to cool winters, it is a major factor affecting forest ecosystems by: 

 Irregular rainfall of about 327 mm / year. 

 A high evapotranspiration and a remarkable gap between the rainy periods and dry periods. 

 A relatively dry season long over six months from May to October. 

 

2.1.3. Orography 

 

The study area is characterized by its very diverse topographic and orographic position. The slope map identifies four 

classes in order to characterize the relief and set a cut that will eventually help us to provide a relevant management 

plan. The distribution of these classes is given in slope map below. 
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Fig. 2: Slope Map of the Study Zone. 

 

2.1.4. Methodology 

 

 
Fig. 3: Flow Chart Showing All the Steps of the Study. 

 

2.1.5. Sampling 

 

The study is made from LANDSAT data in the region of Saida of 2011. Its spatial resolution is 30 meters. The maps of 

Staff (36 cards) of all coverage of the wilaya to scale (1/50000) are used for selecting sampling points raised one hand 

and the geometric correction the satellite image on the other. Data from IFN (National Forest Inventory) were used as a 

support for our study. The ground control also lets you update the data. 

Each statement was injected on the satellite image. For each type of stand to be inventoried, was conducted by 

sampling: plots for 4 ha for a dense forest stand and plots of 10 ha for a stand of medium density. The identification of 

plant species was made by the new Algeria plant established by Quezel and Santa [4]. 

 

2.1.6. Classification and colored composition 

 

The colored composition was made by the superposition of three channels near infrared, red and green of the 

LANDSAT image with the assignment of the three primary colors red, green and blue respective order. These channels 

are selected as best suited for the development of a requested class [5]. 
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Fig. 4: Landsat Image 2011 into Colored Composition (Channels 4, 3, 1) of the Study Area. Projection: U.T.M., Zone 31 North. 

 

The classification of the image was performed in two phases: unsupervised classification and supervised classification 

phase. Unsupervised classification was made with the ISODATA algorithm implemented in ENVI 4.7. It helps to have 

a first representation of vegetation.  Supervised classification has been attached to a number of six classes. Based on the 

work of Andréfouët [6] spatial resolution and error locating a pixel limit the size of objects that can be identified in the 

image. Indeed, object recognition in the field must be located perfectly on the images in order to define their spectral 

trace. It is from these spectral traces that builds the classification for construction homogeneous areas. So any 

negligence level of the object location causes errors in the homogenization of the space studied. 

3. Results 

The study undertaken in the study area shows that all formations ligneous (forests) are subject to a significant decline in 

the order of 35% over a period of 45 years (if we superimpose the map obtained the one developed in 1977 [7]. This 

decline was accompanied by a strong showing of clear and dense scrub. This can be explained to a large extent by a 

strong disturbance in these fragile ecosystems. This justified worrying situation pulls its roots in several disturbance 

factors such as land clearing, fires, illegal felling and soil erosion. 

 

                       
Fig. 5: Map of Plant Groups of the Study Area (From a Supervised Classification). 
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4. Vegetation map 

These are the structures and composition dominant species which are identified on the map. 

 

 
Fig. 6: vegetation map of the study zone. 

 

The results only confirm the state of degradation of the forest ecosystems previously weakened. The main 

physiognomic units defined in the study area are summarized in the table below: 

 
Table 1: Main Physiognomic Units Defined in the Study Area 

Physiognomic units Description Percentage [%] 

Forest 

Populating of Pinus halpensis 

25 

Populating of Pinus halpensis and Tetraclinis articulata 

Populating of Quercus ilex 

Mixed: Pinus halpensis and Tetraclinis articulata  

Populating of Pinus halpensis and Quercus ilex 

Populating of Pinus halpensis Quercus ilex and Tetraclinis articulata 

Maquis 

Dense maquis sported of Quercus ilex and Pistacia lentiscus 

57 Clear maquis sported of Quercus ilex, Juniperus oxycèdrus and Stipa tenacissima 

Dense maquis of Stipa tenacissima and Pistacia lentiscus 

Herbaceous 
Stipa tenacissima 

5 
Ampelodesma mauritanica 

Bare soil Vegetation with very low recovery rate 3 

5. Solutions 

In order to make a division into homogeneous areas of the study area, to create parcels management of geometric type 

that relies on the tracks and sliced firewall. The parcel is a portion of the substantially homogeneous forest seen from 

the point of soil, climate and population. The area of the plot is based on the species and varies between 10 and 50 Ha. 

Develop a forest is decode what we want to do, given what we can do and deducing what one there must do a summary 

of the vast development concept [8]. 

Grim [9] declared in this context, that the development of wooded massifs began to appear in the concerns of the 

Algerian Forest Service the beginning of the 1970, national and foreign foresters have had to contribute to the 

development of planned areas wild Algerians are constantly faced with the same problem: the absence of an applicable 

planning method devoid of a network of basic service with forests and considerable heterogeneity stands. He [9] also 

added that the proposed semi-arid forest areas management methods were incompatible with the terrain reality. Indeed 

these developments invariably presented more homogeneous than they actually are forests. 

"The forests of Tendfelt, Djaafra and Fenouane are most important, their impact on other areas and the vocation of the 

wilaya is present and cannot be ignored in any development or overall direction of development approach, its impact on 

other areas [10]. 

6. Conclusion 

Analysis of data from LANDSAT accompanied with field studies used to clearly identify the problems of degradation 

of forests in national forests in the wilaya of Saida. This helped to map the distribution of different biogeographic plant 

communities found in the study area through a supervised classification of Landsat satellite image 2011. 
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Supervised classification map shows that 57% of the area of the study area consists of matorral face of a reduced of the 

forest of around 25% area, these matorrals replaced forests. The vegetation map of the study area provides an overview 

on the most dominant species and their distribution in the territory of the wilaya. This allows defining the existing 

relationship between soil-vegetation-geological substrate and climate. 

Faced with this worrying situation, we must sound the alarm immediately to support this major problem with a set of 

extreme emergency measures. All actions to support must be based on the particularity of each plant community. It is 

wise to advocate action to protection, production and social use. 

Finally, our study is only a preliminary work that remains to be completed. Note that it is never too late to do, just be 

aware of the seriousness of the problem of forest degradation and their impacts on the ecosystem, the living 

environment and the economy in order take corrective decisions before it is too late to react and integrate remote 

sensing and G.I.S considered best tools to help decision-making in environment and ecology.  
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