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ABSTRACT

Background: These forests include mainly M's forest in northwestern Algeria, which in recent ngedo undergo a sharp decline t
threatens its survivaDbjective: This delicate situation required a short fol-up, medium and long term to better prevent sucitsy¢o
understand the main meclems and propose relevesolutions by understanding teucture and dynamics of vegetation and soil se!
conditions. Methodology: Analysis of satellite images from the NDVI, allowed to locate changes in the forest ¢ Results and
conclusion : The study showed that the magnitude of changes oh daner between 1987 and 2014, especially a regeessolution of
30.82% of the space was found.

KEYWORDS: . drill msila, regression, satellite images, NDVigressive evolutiol

INTRODUCTION

Studies on the change in occupation and land wsémgortancebecause thegllow to know the currer
trends in deforestation, degradation, desertificatind loss of biodiversity in a particular reg[10]. There are
natural factors such as climate,ngj rain etc., that promote changes in vegetatawer[17]. Nevertheless, in
recent decades, human activities are the maingrigfithe transformation of ecosyste[20].

It is estimated that forest loss since the begihmankind until the prese time varies from one third 1
half of the original surface MCKEet al [13]. This accelerated loss of forest cover leads ¢odibappearanc
of the inherent genetic reserve for indigenous gstesns. The most obvious consequences are thefldasd
use potential for human wdbleing and loss of habitat in general VELAZQUet al [19].

The study and monitoring of changes that reachethe of forests (fire, deforestation ...) requine use o
new techniques for handling space t modern remote ssimg, is now a powerful tool and an essential -

Studies concerernant tracking changes the chaistiterof the vegetatio7,18,12 are based on the
normalized vegetation itself index.

To better understand the changes occurring, thesifiled imagesof the two dates (19¢-2014) crossed
pixel by pixel carriers themselves of diachroniformation

Copyright © 2016 by authors andCopyright, American-Eurasian Network for Scientific Informatio n (AENSI Publication).



202 Chafik M'hamdia et al, 2016
Advances in Environmental Biology 10(9) September 2016, Pages: 201-208

The objective of this study is to provide a mappafighe drill Msila, using remote sensing tool astbw
that it is possible using satellite data of lansorgces, assess areas changes in these forestsnamsslocate
changes in forest area .

Il - characteristics of the study area:
1) Location of the study area:

M'Sila The forest is located 30 km west of Oran @rlan from that of Boutlélis Mhamdia [5].

It covers an area of 1080 Ha of plant formationcaihfused 60% of this area is occupied by the ocatk
M'hamdia [14] and includes six C.F.W.O cantons [6].

Administratively, it falls within the territorialurisdiction of the wilaya of Oran Bouhraoua R.T.[H]
depends on forest conservation of Oran, foresticlisif Oran and District Boutlélis C.F.W.O [6]. ik limited
by the municipalities of Ain El Kerma west, Mesdarg east, El Ancor and Andalusian north and setehds
Terziza (Fig.1) M'hamdia [14].

2) Orography and Hydrography:

The drill M'Sila is located west of Jebel Murdjadd®@UDY [4]. It consists of a single massive aka N&S
whose steep configuration is very rugged especialligs eastern part. However, most of the solidspnt a
softer and less rugged with a flat and withoutstelepes (3% lower slopes) contrary to the southrettand is
very unstable and eroded mainly due to slope fslupper 25%) Bouhraoua RT [5].

The massive M'Sila is drained by a river systenhwitientation NE-NO consisting of six wadis (Oued
Guedara, Oued N'saris, Dith Wadi, Wadi Djourf HaB&nsabia and Wadi Wadi Hassan) and one deeperavin
flowing in plain Bousfer Bouhraoua [3].

3) Geology and Soil Science:

Northern M'Sila is composed of some shale elemfafitag within the Jurassic and Cretaceous esthbtls
at Middle Miocene TINTHOIN (1948). The south is apeed by the hard dolomitic limestones of Jurassic
Superior Bouhraoua (2003). Other soils developednarly shales of Upper Cretaceous, Eocene and Méce
marl, soft limestone and Pliocene or Quaternargs@h Aubert and MONJAUZE A. [2].

On the soil level, the forest M'Sila consists olicebus clayey soil texture of the poor from the
decomposition of schists and quartzites néocomeemisdisintegration sandy Pliocene sandstone TINTHOI
According to S. LOVE, four types of soils exist this forest: the red soils of quartz formation, realls
decarbonated on calcareous sandstone, tirsifiésaiedand polycyclic soils.

4) Climate:

Oran in the growing mode is conditioned by drougtite latter can last long enough in the time making
him suffer the plant formations and generate tiggér fires that are deadly blow to these plants.

To achieve a synthesis climate on our study areaysed climate data (as from original documentshef
meteorological station of the port of Oran (an @fuarea, but is close to the area of study).

Climate data essentially rainfall and temperatuass characterized by fluctuation in global regnessi
tendency for precipitation and temperatures foladda. These facts are decisive factors in the ayos: of
natural ecosystems.

a) Rainfall:

One of the original features of the climate in Oimexpressed by the irregularity of rainfall thgbout the
year: abundant in autumn and winter and spring somdetimes almost zero in summer G. Aubert and A.
MONJAUZE.

a) Annual distribution of rainfall:

Precipitation is the main source of water requif@dproduction of biomass, characterized by thregnm
parameters: volume, intensity and frequency vargdoy, month and also by years Guyot [9].

Generally used the annual average rainfall to ctarize the amount of rainfall in a given placeeTunit
of measurement is the millimeter of rain height,ickhcorresponds to a water volume of 1 liter penasq
meter.

The average rainfall height is relatively quite lawthe region. She rarely exceeds 500 mm per yde.
average recorded between (1987-2013) is of ther @fd&@38 461 mm and this does not favor the de\esizgnt
of plant species in our forest, especially the amaik that requires installment rainfall between-6200 mm /
year.

The minimum rainfall is observed in 1999 with adaypf water 260 mm while the maximum of about 590
mm were noted in 2000. The shape of the curve, iekyshows two peaks in 1991 (580 mm) 2000 (590.mm)
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b) Temperatures:

Temperature is an important ecological factor aital to the vegetation.

It represents a limiting factor of prime importarinethe Mediterranean climate because it contriblthe
metabolic processes and conditions thereby shdrialjahe areas and communities of living beingsthie
biosphere RAMADE [15].

b1) Average monthly and annual temperatures (T:° C)

From this table, we see that the annual averagpdeatures are in the range of 18.02 C for the fderio
(1987-2013). January remains generally the coldestth for both periods (11.6 ° C). The hottest rhoist
rated by cons in August with 26.2 °.

Il — Methodology:

To meet the objectives set, a specific methodoklpwing late to study the detection of changetaird
use following the completion of two land cover mdpsm 1987 and 2014 requiring multispectral image
selection and mulitidates, geometric correctiodjametric and even atmospheric images TM and OLI.

For the realization and design of the land covep mw&Msila drill 1987 and 2014, a visual interptaia
with the land use map produced by the BNEDER and wiith field contact data desmissions were cadigct
during sampling (Spring 2014) and also on the caiepa of the colored composition of the same year.

1) Selection The satellite images:

Two Landsat satellite images are used in our étadelsat TM 25/04/1987, and Landsat 8 Oli of
04/11/2014 with a resolution of 30 m.

The pre-treatment phase was to perform geometriection of satellite images of the study areartsuee
the overlay with existing maps and georeferencéagse

Then we made a division of images by selectingotimés corresponding to the same portion of spawa fr
the geographical coordinates of our study area.

2) The color composition:

This combination, called ‘false color infrared igl@ly used in remote sensing because it is peyfacited
to the study of vegetation. It relies on the vetietaproperties which reflects very strongly theanéR
radiation. It has also the same characteristigha®ld infrared aerial photographs used for langially for
military purposes, then by forest. On the colorethposition, vegetation appears in shades of redrafipg on
the species, but also the environmental conditions.

Both images at the same season of the maximumgfgakduction of vegetation (month of April).

A colored composition in which the searched topies most apparent was developed during the pragessi
of the image that allowed to view channels in greed and near infrared by assigning blue colaspeetively,
red and green (RGB).

The series of images was systematically corre@dibmetrically and atmospherically based on data w
satellite images, to make them comparable and leéécthe various radiometric indices.

3) Calculation of Vegetation Index Normalized Difece (NDVI):
Before making our treatments unsupervised clasgifin, a comparison was made between the average
index of NDVI obtained on both dates, calculatedtmnstudy area.

4) Development of the soil cover map from 1987 2014

a- Image Classification: However, some difficulteggpear for the precise delineation of the variplast
areas MAJORet al[11]. The technique of unsupervised classificatias used in order to have an overview of
the geography of the land use units. The imagesrgé&d by the classification served as validatiocudhents
to confirm the observations made on the coloredpamitions.

To realize the soil cover map from 1987 and 201el pwocessed images composed by (NDVI) by applying
an unsupervised classification by mobile centerddi® two final maps of surface states which dbote more
or least basic knowledge about the study area.

The interpretation of classes was made by compatiagindex values for each date compared to field
contact data and also the image of the colored ositipn.

Many studies have emphasized the importance ofiledilcg the indices for the characterization offace
conditions particularly in arid regions. [3,8,16]
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b- Preparation of the map changes:

Obtaining the map changes in surface conditionsfbmth Landsat: TM OLI 1987 and 2014, through a
geographic information system (GIS).

Both ground cover maps derived from clustering urigVI 5.1, images are in raster mode and have
summers converted to vector mode and then procégstde Mapinfo 8.0 software is a geographic infation
system.

RESULTS AND DISCUSSION

In order to show the evolution of each land use<ltaver time, we used a series of set transformgtibe
relationship between the class on two differenteslatve can extract the "stable" areas, "regressamal'
"progression” of this class. It is considered tfiatepresents the set of pixels of the date 1 and the set of
pixels for the date 2.

1) The map of the forest at the time "t1":

Using remote sensing tool allowed us to make asifleation of the plant cover in order to differexe
between dense woodland and maquis and rangelahigscl@ssification identifies four classes depegdin the
type of occupation and density.

The interpretation of this map shows that forestecage in 1987 was very important and dense clags c
oak forests and sometimes associate with the Algppe dominates the geographical area of the fayést
M'sila. The clear scrub cis and mastic covers siauahs. The path represented by the tracks andedtby
fires occupy significant areas in relation to tbel forest area of M'sila.

"Figure 1" clearly shows the distribution of classeith Overall Accuracy = 83.7936% and Kappa
coefficient = 0.6889.
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Fig. 1 : Image classification Landsat 5 TM since 1987 (t1)
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2) The map of the forest at the time "t2":
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Fig. 2: Image classification Landsat 5 TM since 2014(t2)

The classification of Landsat 8 accentuated Oli228liowed a deterioration in the dense forest replay
clear and clear scrub forests to rangeland and stte there is a progression of woodland to démsst and
the clear scrub evolved into woodland.

The forest degradation observed on t2 map was caupaith the result image of vegetation index
"NDVI" which shows a low reflectance of vegetatioover. This comparison justifies the importancdooést
degradation. And the confusion matrix The "FigutesBows the accuracy of the classification adoptét;
Overall Accuracy = 79.4186% and Kappa coefficieit 6559.

3) Map of forest changes M'sila:

The map changes between 1987 and 2014 shown ineR3gis made from the crossing of these layems fro
different classifications. Indeed, the cross betw®eo periods of combining arithmetically the vaduef the cell
to cell themes. This allows us to quantify the demin land use occurred between these dates.tBatmatic
maps generated by crossing from layers of unsupsshelassifications 1987 and 2014 are encoded batjl
the types of changes are grouped according to thleivance. This led us to reclassify our two thiemaaps in
several classes.

The study of the dynamics of land uses is basethm®e cases. It is of "no change" which includés al
occupations that have not changed between two.dEtes we have the term "regressive change or csiove
or degradation” which are units of land uses haxaetgone conversions between dates and at the emdve
the term "increase or progression” which includasses having progressed in terms of area of otionpa

The interpretation of the cross image has provigeery detailed mapping of forest areas in thestood
M'sila and at the same time draw up a classificagiccording to their degree of change.

The SIG and used also helped organize all the aladaresults as layers of information in the databas
available equipped it facilitates us the identifica and location information known types of chagen other
information concerning land use.

The analysis of the map (Figure 3), produced bgsirg the floor to use maps of 1987 and 2014, steows
dynamic in the various thematic classes. It is tbthmat over 60% of the study area did not undefggnges.
Tandit that among the land units that have beeniffadd it is degraded surfaces that have experiéra®
increase of 9.2% is 98, 43 ha justified by refatish and the phenomenon enrésinement in reality th
geographical area of cork oak, grows of natural iatdduced coniferous species such as Aleppo piigh
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have resulted in long-term occupation of the edoldgniche of cork oak. It is therefore graduakplace hunt
in his area.
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Fig. 3: Map of M'sila forest changes since the periodstu

Moreover, we find that the forest area has beenmadiegl is the most affected with 328.22 hectares or
30.82% of the study area divided between clearsferand regression course, retraining in culturgé ian
eradication downright bare soil.

The causes of the degradation of this forest etesyare multiple is due;

- The spatial and temporal variability of rainfaihd scarcity of rains, adding that a prolonged ginbu
which had dramatic repercussions on the forestwel as raising the frequency of winds that worsens
increasingly the situation accelerating the deatiithe phenomenon.

-The several unfavorable soil conditions and soilditions are unfavorable and that seem to be weebin
this process and are:

On the outskirts, soil texture, favoring the logswater from rain (already insufficient 400 mm) gee
infiltration, which strongly modifies the reservebthese profitable in soil water for the treese3t are then
exposed to more severe stress especially wherottmy at the time of the leaves (spring). Soiluextand is a
significant predisposing factor for these stands.

Finally, the presence of limestone in this forestlue to the geological nature of the region, weths
guestion about the reasons which have led policgnsalo plant oak species liege calcifuge in Oran.

-The inappropriate forestry practices The silviatat problem that is related to the lack of maiatare, by
brushing and cleaning especially well-goers stands.

These stands abandoned favored the developmamttof/egetation facilitating the spread of fires.

-A These problems are man's action as illegal leg@ivood and cork), tourism (200,000 tourists /ryea
fire (during the period 1987 to 2013, 287 ha beewadtated by fire (16 fires / year) (Photo 2), msiderate
clearings and a large herd course.

-The Grazing pressure, which significantly increhsesome areas in recent decades has destroyealland
possibilities of natural regeneration by sowinddaing the consumption of acorns fell to the groamdl young
plants from their land output (Photo 1).

Add to this the overgrowth phenomenon consideresl @fnthe important factors directly involved in the
weakening and wasting of cork oak.

increasing the population of the region where therexploitation of land

Factors biotic order are represented by inseatkdtand other plant pathogenic fungi
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-among The devastating actions of forests, thereuldhbe noted the development and financed
development operations (achieving the tracks angnieres) but resulted in an alteration of foresisystems
as shown ( Photo3).

Conclusion:

Following this study, the diachronic study of thélldVsila during the past 27 years have led tooaerall
vision of the evolution of land use and obtainingeh of maps and vegetation index, which in turdpédgt us to
see the changes reached in the middle, copioustgssive than progressive.

The anthropozoogenic pressures, the spatiotemparébility of rainfall and prolonged drought have
driven, during the period 1987-2014, a change éwviitgetation negatively.

Faced with this situation that the direct conségaan the disappearance of plant and animal spdties
desirable that this drill reconstitution stratigege implemented by gestionaires to involve theppemn decision
dicisions with respect to any related activity Haes forest management.
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