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Abstract: Algeria is one of many countries which have a ratpotential importance with its
situation and its territorial sizes. Submit todayirnpulse of climate tinted by aridity, when
the effects conjugate more and more with intenstabpation of géosysteme especially in
mountainous zones and steppe ones a hig partribigris threaten by desertification. In
dowering, of the new generation of satellite ofrage resolution Alsatl, Algeria today is one
of the countries, users of spatial information iffedent fields especially the mapping of
natural resources. This work which consist theigsatibn of soils occupation map of the
Aures region. This map makes it possible to decality state, of vegetal cover and its spatial
articulation with the other environment componeit® used the Alsatl picture (13 March
207 scene) which it consist of three spectral bafd3 m resolution. For this purpose, the
methodology approach has been determined whemnrsntiine; a colored composition has
been obtained for the location of samples and etxtna of support points, then a geometry
correction has been applied on the picture in otdegeoreference it in relation to of the
topographic map. In a second time, a supervisesbifieation based on maximum likelihood
method has been used on the three channels ofgidtbe occupation map realized by the
classification makes appearing of different theiswected (12 themes) when the big wholes
stand out clearly, characterizing the differenssks of soil occupation of the region. So the
picture Alsatl makes it possible to arrange the mdarmation in the region of study and
identify very quickly the big themes in presencd aaize their spread.

Key words: Images Alsatl, Supervised classification, Map of socupation, The semi-
arid areas, Aures.

INTRODUCTION

Currently, the arid and semi-arid areas are sulifesignificant anthropogenic pressures
which are highly dependent phenomena, sometimeseirsible, desertification and degradation
route (Bensaid, 1997; Haddouche, 2002).

These areas require inventories synchronic andhdiac of their potential biological
based on sound knowledge of existing resources eawdgeographical conditions. Effective
management of this heritage requires the prior mgpand inventory of available resources. In
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addition to these statistics, it is essential &amkrand monitor the dynamics of the environment due
to land cover changes taking place as a resuleweéral factors: soil degradation, overgrazing,
introduction of culture Mechanized, industrial, plhaceutical and household plant resources etc.
This strong pressure on resources requires plaanihgesponse activities in the territory based oore
precise knowledge of degradation of vegetationo@ensaid, 1997; Benmessaoud and al., 2009)

It is therefore vital to develop strategies for morng and managing the environment and
agriculture. These strategies should be based dmadogical performance (Garouani and. al.
1993; Haddouche, 2002).

Satellite imagery is now a major source of inforioratfor observing the Earth's surface.
Algeria's economic potential with these countregiinong users of spatial information in various
fields particularly in the mapping of natural resms (Bensaid, 1997; Benhanifia, 2003).

The data used in this study include images of the generation of satellite Algerian
Alsatl of March 13, 2006 with a ground resolut@n32 meters and three spectral bands in the
visible (G, B) and near infrared (IR) (table 1).

Table 1 Specifications of ALSAT1

Altitude: 686 km

Orbital inclination 98.2 ©

Platform Weight: 90Kg

Repeatability: 5 days

Time: 1 hr 39 min

It consists of two cameras with special tape
(2 of 10200 pixel CDD arrays channel)

Focal 150 m
Payload Spatial resolution: 32 m
(Camera) Fouchée: 600 km

Special bands: Green - Red - Red PI
Field of view (FOV): 23.62 °
Coding: 8 bits per pixel

The objective of this work is:
- To appreciate the application fields of remote edndata to medium spatial resolution
images;
- Alsatl for the establishment of inventories of neable natural resources in arid and
semi arid and understanding of the functioninghefécosystem in place;
- Undertake a land use map and land use across tles Aegion;
- The availability of periodic images Alsatl will tlathe evolution of the relevant areas.

PRESENTATION OF THE STUDY AREA

Aurés region located 500 km south East of Algid#dememchas is constituted with the
eastern end of the Saharian Atlas, which repregbatphysical boundary between the North and
South of Algeria (Ballais, 1981).

It is bounded on the north by the town of Batna ¢¥)/and the town of Khenchela (East)
and the south by the Wilaya of Biskra. The studgaacovers a total area of 12,428 sqgkm
Geographically, the study area is located betwaenmeridians (5° 40" and 7° 10" and parallel
(34° 45' and 35° 33).

Our study area is characterized by a climate of idde@dnean type semi-arid in the north
and arid in the south with a winter marked by cdddy rainfall, a long dry season and frequent
frosts (Abdessemed, 1981; Ballais, 1981).

These conditions are expressed in terms of cantskoaithe development of crops and vegetation.
The landscape that emerges there then comprisiesedif ecosystems, which are traditionally a
farming area, an area of transhumance pastoraligtim,local points of settlement, oases, forests
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and crops. These characteristics of the physicar@ment and in particular those of the land
give the region a vocation like agro-forestry-peat@¢Abdessemed, 1984).

The region is characterized by steep slopes overt atistances. On the north side
elevation varies between 1200 m and 2300 m. Onstheh it descends to the north to less
than 50 m (Ballais, 1981; Ansar, 2002). Seen ashaley the Aures region appears as a
powerful gabled roof, asymmetrical, ride, parall€his mountain range oriented northeast /
southwest (Orientation typical chain Atlas). He we&200 - 2300 m its summit ridge
(Mehmel, Chélia). North of this ridge fallout quidl® or 20 km establishes the link with the
high plains at 900 m between Batna and Khenchal@hé South, a long slope leads in 50 or
60 km Saharan piedmont, located at 100 m. Thesepstdopes have distributional
consequences of climate and natural resources.

Figure 1. Location map of study area

MATERIAL AND METHODS

The adopted step consists in using rough satéflitges of the Algerian satellite Alsatl,
taken on March 13th, 2006 with 9:38' with a solaelin 56,6°. The pilot zone is covered by the
image with dimensions: 5541 X 3875 pixels out @& @3 bands (IR, G and B).

The analysis of the spectral signature of the waiobjects of the occupation and
land use is a big step for the choice of the bahisvever, a ground and sampling work for
the checking of the real state of the ground, ideorto carry out an analysis set of themes
of this space, was carried out.

The use of a GPS (Global System Positioning) fed#id the collection of the
coordinates of the canters of the pieces and foreaise geographical location of the ground
data in the sampling complain as well as for thec&ing of the state of the ground.
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THE DIFFERENT PHASES OF ANALYSIS

A). The color composition: The color composite was obtained from a superiposibf
three bands (IR, G, and B) of the scene. It wad asea starting image to guide image processing,
ground sampling and extraction points for a possg@lometric correction.

B). Geometric Correction: Geometric corrections can offset all or a portidntleese
deformations distortion (Ferdinand, 1996). For getsiim correction of the image, a polynomial
model of degree of deformation (2) was adoptedgu€it) support points of reference.

C). Image classification:This is the mode that was overseen chosen forléissifications of
the medium. The method of maximum likelihood wasdufor image classification (Dubois, 1997;
Ferdinand, 1996). This method is considered aswaenial technique of classification. The decision
rule of this method is based on the probabilits pfxel belonging to a particular class (Fojstr@99d).

SAMPLING MISSIONS AND GROUND TRUTH

To produce and design the map of land of the Ategmn, we relied on the contact details
of land that were collected during the samplingsioiss (Spring 2008). These missions were
conducted to locate and met a number of plots septeng various types of land that we meet on
the study area (figure 2) in relation to their gpacsignature.

Figure 2. Photos of degraded forests in the Aurés region.

The different classes have been selected

1. Dense forest; 7. Bare soil dominated by sandy texture;
2. Clear forest; 8. Bare soil and rocky terrain;

3. Forest very clear; 9. Water Barrage;

4. Irrigated crops; 10. River; Marly outcrops of bare lands;
5. Course plains; 11. Shadow

6. Course of the steppes;

VALIDATION OF THE CLASSIFICATION

It is possible to evaluate the performance of thiassification by assessing the
percentage and number of pixels correctly classifiehe interior of each polygon test. The
confusion matrix illustrates this performance (&alfl2).

The analysis of this validation enabled us to esoiine remarks, in particular: the very
heterogeneous pieces tests are particularly wadkdied, for example the distinction is very clear
between a culture and a forest cover. Whereas ther qpieces whose taxonomic contents
correspond, in fact, to a badly classified mosaiovéred clearly and very clearly) are much
homogeneous, thing which increases the rate of qauddowever, the average performance of
classification is around 82 %, a value which seémbe acceptable. Moreover, the use of the
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matrix of confusion to determine the relevance #redquality of the classified image enabled us
to establish a link between the classified imagktae field real state. In addition to the confasio
matrix, we preformed the statistical calculatioasatiow a determination of the percentages and

areas of occupation and land use of each of tadtons present in the foloowing table:

Table 2. Confusion matrix of the estimated clasatfon image Alsatl for the period of 2006
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Table 3. Percentages and surface units of occupation awlduise

Unit occupancy and use soil Acreages (%) Acredges (
Dense forest 04,36 54151
Clear forest 04,85 60275
Forest very clear 11,63 144537
Irrigated cultivation 03,04 37781
Course plains 05,36 66614
Course of the steppes 08,44 104892
Bare soil dominated by sandy texture 14,69 182567
Bare soil and rocky terrain 27,53 342142
Water barrage 00,58 6835
River 06,29 78172
Marly outcrops of bare lands 06,24 77550
Shadow 06,94 86250
Total 100.00 1242800
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RESULTS
The results obtained by the maximun likelihood suiged classification were used to map

the occupancy and use of georeferenced soil afeeigeometric correction step (figure 3). The
map of occupation and land use of Aurés represamisimportant information for identification
and inventory of space in general forest formatiasds, crops, soils devoid of vegetation,
infrastructure and the rivers that are readily appia

The final map (figure 3) shows that 20.84 % of dnea of the Aurés region (258,963 ha) is
covered by forest in the state of degradation sixchense forests (04.36 %) is in General on the
peaks. Crop areas and the surfaces of rivers d@¥&3 % of the total surface area of study,
although in places the bedrock, bare soil and engas are generally contiguous and localized
mainly on surficial siliceous and sandy. Areas weherops occupy the argillaceous and sandy
soils outweigh porosity. Bare soil dominated by saady texture and crop areas is contiguous
because of the agricultural practice of crop rotatiand the distribution of rainfall.
Overexploitation, reflecting the scarcity of aralaleeas due to the high porosity, exhausts the
soil. Bare soil can also be explained by the present tilled soil ready for cultivation.

In general, the Aures region has low levels of vaftien cover. This rate is primarily
explained by the semi-arid climate characterizedaby rainfall. Then, surficial on which plants
grow is generally reissued excessively becauskeif lbw capacity for water retention.

5045E g o185 6°45'€

B Dense forest [ Course of the steppes [T Bare soil roky terrain
I Clear forest I Course plains / i\a/[r?x;lsy outcrops of bare
- Forest very clear - Water barrage - Shadow

Bare soil dominaned
[ ] Irrigaded cultivation I:l by sandy texture :] Cours water drynes

Figure 3. Map of occupation and land use of the Aurés region

Finally, human activities (Plowing and cutting fiveod) contribute to reduce the
density of vegetation. The rare high rates of vatien occur on the summits because they are
generally difficult to reach places.
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CONCLUSION

- The use of the Alsatl imagery made it possibletaia the big classes of occupation of
the ground in a reduced time;

- The possibility of having the Alsatl images peraadly will allow the follow-up of the
evolution of the semi-arid zones large scales;

- The map of the land occupation and use remainguareel document and a complement for
a better apprehension of the quick change of tted thanges and the consequences which result
from this, in particular over the two last decad890 and 2010. For that, the regular monitoring
of this phenomenon over long periods by using thtelste imageries of high-resolution could
better evaluate the mechanism of the changes wiiil scales on the ground.
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