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Abstract. The Plain of Lower-Cheliff is one ofthe most studied north Algerian areas in terms of soil and
water dynamics either in space or in time but it is very poor in term of landscapes mainly those related to
vegetation. Here inthis briefstudy we used a digital elevation model to detect the soil morphology ofour study
areamainly slopes and altitudes then to extract and classify the different landscape patterns using the
method of supervised classification applied on a satellite imagery of LANDSAT TM type to present the
spatial distribution ofthe mainmorpho-landscpaes in a digital spatial map. The resulted classes fromthe image
are mainly: cereal -crops, tree crops, garden-crops to the east side ofthe area also, halophytes and bare soils to
the west side. The digital elevation model shows that the variation of elevation is not that important as the slope
but it is still the one that controls the distribution of landscapes in the plain according to the overlay,
elevation/landscapes: halophytes and bare soils locate in low altitudes commonly called depressions following
the soil salinity concentration at this level, other crops locate in mid to high altitudes away from soil salinity
that endangers agricultural practices in the area, finally we can say that the spatial distribution of any

landscape inthe area is directly related to soil dynamics and characteristics.
Keywords: Landscape, soil morphology, salinity, satellite image, digital map, Lower-Cheliff.

INTRODUCTION
The study oflandscapes isregarded asanim-

portant information, for the evaluation of sur-
face layers dynamics and the comprehension of
the independent factors, which are responsible
for any kind of degradation that can occur. The
knowledge ofthese layers and their main com-
ponent on alarge scale remains always difficult
and often not providing sufficient details to
know their properties and to understand the oper-
ating mechanisms ofthe soil such as salinisation

(Mulderetal,2011).
The plain of Lower-Cheliff located in the

north west of Algeria is known with a variable
dynamics of its surface layers under the direct
influence ofsoil salinisation which occurs on dif-
ferent levels (Khan et al, 2001) (soil, vegetation)
either throw irrigation (secondary salinisation)
orcoming fromunderground layers (primary sali-
nisation).

The realized works in the area has all been
unanimous to say that the soil salinisation
which does not cease extending spatially and in-
crease temporally, according to (Douaoui et al,
2006) is the leading cause of this degradation
which appears by the deterioration ofthe vegeta-
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tion cover and the water and soil resources

(Fernandez etal, 2006).
McBratney et al, (2003) proposed a

framework for the predictive digital mapping
ofthe ground surface by considering the envi-
ronmental variables (morphology, vegeta-
tion, lithology...). In the same direction,
Boettigger etal, (2008) showed efficiently the
utility ofthe satellite images to determine the
characteristics of the surface layers named
"landscapes™ in arid regions with the pres-

ence ofamoderate vegetation cover.
This work, aims to characterize and to

map surface layers mainly landscape pat-
terns; to know their spatial distribution in the
area and their relationship to the digital data
and the extracted parameters from the used
digital elevationmodel (DEM).

MATERIAL AND METHODS
Material studied
We used two types of digital data down-

loaded from (http://earthexplorer.usgs.gov),
the first is a satellite image of LANDSAT
TMb5 type with seven spectral bands covering
the whole study area (Table 1) the second type
is a digital elevation model which expresses
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the two morphologic data (elevation) forthe stud-
ied region (figure 2). We validate the chosen pat-
terns in the study throw a field mission. The im-

age was taken during a vegetation season
where the red color refers to the vegetal cover
inthe area (spring) 04/08/2013

Figure 1- The LANDSAT TM 5 image of the study area

While most ofthe satellite data are provided

to prevent any atmospheric noise (Browing &

with digital accounts geometrically corrected Duniway, 2011) and to convert the digital ac-
andto bettermap eachtargeted patterninthe area counts into reflectance values.

we proceed to an atmospheric correction in order

Table 1- Characteristics ofthe used satellite image

Scene ID Band Combination
>
puj=y W
LANDSAT TM5 ® >
@ S ow
c | 2
w W

NIR: Near Infrared, R: Red, G : Green

The used DEM was established in
08/11/2013 with 24.5 meter of resolution and

was converted into elevation values in meter.
StudyArea
The Lower-Cheliff known as "The Saline

ground” (Douaoui et al, 2006) is located in the
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Acquisition Date Resolution

04/08/2013 28.5 meters

north west ofAlgeria at 220 km from the capi-
tal Algiers (figure 3), it is the west part of the
grand Cheliffbasin and extends on more than
50000 hectare.



Figure 2 - The extracted DEM for the study area

Figure 3 - The location and delimitation ofthe Study Area

Our area is characterized by a semi arid cli- critically impossible such as the extremly sa-
mate with hot and dry summers, cold and warm line depression of Gaa where we can find a
winters also by various types of soils which are in  stretched presence ofhalophytes, other zones
most clayey to the east ofthe plain with low per- know instable agricultural practices threaten
centage ofloamy and sandy to loamy to the west also by the harsh weather there, the area lies
side, cropping systems are focused in areas on a large extension of degradable soils
where salinisation is low or even null such as named bare soils under the continuous influ-
Ouarizane, Djediouia and some parts of ence of salinity concentration in space and
H'madena, there are places where plants life is time (Mokhtarietal, 2012).
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METHODS tral radiance (USGS, 2001) then to convert
Atmospheric correction the radiance values to surface reflectance in
This correction is based on converting digi-  order to eliminate the atmospheric noise on

tal number of each pixel ofthe image into spec- he surface patterns:

L_max - Lmir_1

Le= \Qcalmax - Qcalimin)

X (Qcal - Qcalmin) + Lmin.......... (1)

where the LMINs and LMAXs are the spec- 255, respectively, and QCAL  digital num-
tral radiances for bands at digital numbers 1and ber (Chanderetal. 2009).

7T.LA.d*
ESUNAcos(SZ')’ @)

where

p = planetary TOA reflectance [unitless] using the "Spatial Analyst" tool in ArcGis soft-

(Chander et al. 2009) ware where we will have an independent map
LA= spectral radiance at the sensor's aper- for elevation with values in meters and
ture in [Wm -2 sr-1mm -1] clipped as forthe satellite image.
d2= the square of the Earth-Sun distance in The Overlay image/ DEM

astronomical units = [1 - 0.01674 co0s(0.9856 To answer the problematic we needed to

(JD-4))] 2, where JD is the Julian Day (day num- combine the results of classification scheme
ber ofthe year) ofthe image acquisition with the extracted morphologic parameters,

ESUN”= mean solar exo-atmospheric this was done using ArcGis platform giving

irradiance in [Wm -2mm -1 ] the viewer the possibility to see in 3D the spa-
SZ = sun zenith angle in radians when the tial distribution of the morpho-landscapes in

scene was recorded. the area.
We processed the data throw ENVI 4.8 plat- RESULTS AND DISCUSSION

form using specific tool for LANDSAT calibra- Elevation extraction

tion. The aspect plain was given to the area be-
Classification Process cause ofthe low variation ofmorphology espe-

We chose to use the supervised classifica-  ¢jajly interm ofelevation (figure 4) The plain
tion because of our previous knowledge ofthe | ower-Cheliffhas low altitudes with apre-
field and because we are targeting landscape pat- gominance inthe depression of Gaa (30-40 m)
terns we adopted the algorithm of "Maximum 4,4 some surfaces near to Hmadna (45-55 m),
Likelihood" as recommended by Girard & Djediouia and even Ouarizane (50-60 m). In
Girard, 1999, while it deals with pixels that be- nq east ofthe plain and on its peripheries, ele-

long to the same pattern in anarrow error possi- yation increases to reach the 140 m on the
bility, the validation was done by calculatingthe |ayel of the hill of division. The Hill of

KAPPA coefficient which was more than 0.99 pganziane reaches altitudes which vary be-
(99.17 % precision). This allowed us to have a ween 70-120 m. In a general, Except the
sum of classes that cover the main surface layers o6 ofthe hill of Benziane, elevation is low
inthe area (Fig.5) in the western part of the plain and increases

DEMprocessing roportionally towards the east
According to Arrighi et Soille, 1999, we prop y '

need to extract the elevation from the used DEM
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Figure 4 - Elevations map of the Lower Cheliff plain

ClassifiedMap two classes for water ( the free water surface

Nine classes were obtained, where four ,.4 the Cheliff wadi), and a class for the
classes represent the vegetation (Halophytes, ¢opkha.

Trees, cereals, garden), two classes for the agri- These classes are obtained during a

cultural vegetation (dense and average dense), spring period where all patterns of landscape
two classes for the soil (Bare and plowed soils), canbe detected especially vegetation.

Figure 5 - Classification scheme ofthe main landscapes in the study area
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OverlayDEM/Image

ital elevation model onthe satellite image (fig-

To see the natural distribution of the area ure 6.1) giving a 3D visualization ofthe study
based onterrainmorphology we overlaid the dig-

groundthere.

Depression of GAA

Figure 6.1 - 3D visualization ofthe study area morphology

Overlay Map/elevation
Most ofthe landscapes are on similar eleva-

tion levels such as bare soils and halophytes
plants which occupy in general the very low alti-
tudes called "depression™ following the high
levels of salinity in the area, in second position
plowed soils and garden crops are mostly in mid
altitudes where farmers find good conditions to
practice there, the famous agricultural cropping
systems such as Tree cropping and cereals take

place in low and mid altitude where salinity is
very low or null, the moderate altitudes in the
area include an heterogeneous distribution
between Trees, cereals, plowed soils and even
a small part for bare soils (figure 6.2). The
Free water surface in the plain called
"Merdja" is the result of water collection due
to soil structure which is clayey and compact,
itislocated inmid altitudes.

Ll Hibphytes in moderate depressions

Figure 6.2 - Digital map of landscapes morphology in the area (3D Visualization)
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CONCLUSION area throw classification process then to see
The combined use of a satellite image and their distribution at different levels of eleva-

DEM was ofbigbenefitby givingus the possibil- tion in the area, where we can define a limita-
ry to locate the main landscapes patterns in the tion oftheir extension interm ofaltitude Z (ta-

ble.)
Table 2 - Limitation in altitude for landscape classes
Landscape Class Altitude limitation (meter)
Plowed Soils 65>7>40
Bare Soils 40>27Z > 18
Cereals 78 >7>35
Gardens 70 >Z > 55
Halophytes 55>7> 18
Tree 122 > 7 > 65

This results can be extended by confronting phology and digital processing by creating a
the digital data either from the image orthe DEM  database that can help in studying the vari-
to field sampled data under the purpose of estab- ability of the surface patterns in space and
lishing a relationship between, the field, mor- time andto see which influence has the topog-

raphy onthem.
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PE3IOME
W. Axnayun, A.K. Oyayu, A. 3naHe

CO3AAHVE LM®POBON KAPTbI IAHALWA®DTOB HA OCHOBE MOP®O/IOI I MOYB
PABHUHHOW YACTU HVXXHEFO YENN®A (A/KUP) HA OCHOBE
NMPUMEHEHUNA ANCTAHLUMNOHHOIO 30HANPOBAHUA
YHusepcuTeT Xemuc-Munmana, JTabopaTopus cenbCKOX035ACTBEHHOIO NPOM3BOACTBA W
YyCTOAYMBOrO BaNopu3aLmmn NnpupogHbIx pecypcos, Xemuc-Mununana, Amkup,
ibvahiaoui@gmail.com , Ten : +21327423632

PaBHMHa HmxHWA Yenndg ABNseTcs 0gHON M3 Hanbosnee M3yUeHHbIX CeBepo-AMKUPCKUX PainioHOB C
TOUKV 3PEHUS MOYBEHHOW W BOAHOW AMHAMMKW B MPOCTPAHCTBEHHOM WM  BPEMEHHOM acrnekTax, HO
HeLO0CTaTOYHO M3YyYeHa B NaHe NaHAWadToB, NMaBHbIM 06Pa3oM CBA3aHHbIX C PACTUTENbHOCTLIO. 3Mech, B
3TOM KOPOTKOM WCCNefoBaHUW, Mbl UCMOMb30BaNN LM(POBYIO MOJeNb penbeda 18 onpefeneHus
MOpP(ONIOrMM NOYBbLI Ha WCCefyeMOM Y4yacTke, B OCHOBHOM, CKNOHbl W BbICOTbI, C TeM, YTOObI 3aTem
MOYUNTb U KNacCM(MLMPOBATb Pa3fInyHbIe TUMbl NaHALLIA(TOB C UCMOMb30BaHMEM METOAA KOHTPOMPYEMOiA
KaccumkaLmm, NPUMEHSEMON Ha CMYTHUKOBbIX M306paxkeHunidA Tuna LANDSAT TM, 4To6bl NpeacTaBnTh
MPOCTPaHCTBEHHOE pacnpefenieHne OCHOBHbIX MOpgo-naHAwwafpToB Ha LM(POBOWA MNPOCTPAHCTBEHHOW
KapTe. Ha ocHOBe aHanm3a M306paXeHUA Bblfe/eHbl CNeAyHOWMe KNacChl: 3epHOBble -C/X Ky/bTypbl,
[peBecHble KynbTypbl, Caf0Bble Ky/bTYpbl B BOCTOUHOA YacTu, CONAHKM U FOfble MOYBbI B 3anagHol YacTu.
LinchpoBas Mofenb penbeda NoKasbIBaeT, YTO M3MEHEHME BbICOTbl HE TaK BaXHO, KaK YK/IOHbI, HO OHO MO-
MPEXHEMY KOHTPOMMPYeT pacnpefeneHvie NaHAWaToB Ha paBHWHE B COOTBETCTBUM C HASIOKEHWEM
COYeTaHWs BbICOT / NaHALLANTOB: CONSAHKYM U rofible NOYBbI HAXOAATCA B HU3KMX BbICOTAaX, B TAK Ha3blBaeMbIX
Jenpeccusx, cnefys 3a CTeneHbH 3aC0/EHNS NOYBbI Ha 3TOM YPOBHE, ApYriie Ky/bTypbl HAXOAATCA B CpeaHel
yacTu Ha 60nblWKUX BbICOTaX, BAAAM OT 3aCO/IEHHbIX MOYB, KOTOPble CTAaBAT MOA4 Yrposy
CeNbCKOXO03ANCTBEHHbIE PaboTbl B 3TOW 06/1aCTW, U, HAKOHEL, Mbl MOXEM CKas3aTb, YTO MPOCTPaHCTBEHHOE
pacnpegeneHve n060ro naHgwagra B paiioHe, HENOCPeACTBEHHO CBA3aHO C AWHAMUKOW MOYBbI W €e
XapaKTepUCTUKamu.

Kntouesble cnosa: naHAWwagT, MOpgoaornsa noyshbl, 3aC0/IeHHOCTbL, CMYTHUKOBOE U306paXeHue, Lndg-

poBast kapTa, HmkHuii Yenud.

TYNIH
. Axnayn, A.2.K. flyaymn, A. 3unaHe
TOMEHT1 YHENMN®TENL (AJDKWUP) XA3bLL XXEPNEPALL, TOMbIPATbIHbILL MOP®OJ10-
FMACHI HEM31HAE NAHALWAGTAPABIL, CAHABIK XXYWELEN KAPTA/IAPbIH
K¥PACTbIPY: KATTTbKTbIKTAH BAVKA-YAbl MANOANAHY
Ayblnwapyallbinbly BHAIPIC XX 9He TaburupecypcTapibl TypayTbl Banopusauusanay
3epTxaHachkl, Xemuc-Mwunnana, Amxkup, ibvahiaoui@gmail.com , Ten : +21327423632

TemeHn Yenng »a3bIKTbIrbl KELLCTLLN HEMeCe YaKbITLla 6ybIHAapAArbl TOMbIPaK X3He Cy AUHAMU-
Kacbl TAproicbiHaH conTYCTIK AKUpALY, 6apbiHLLa 3epTTenreH aygaHaapbiHbiy, 61pl, anainga eumaite-
pMeH baiinaHbICcTbl aHawadTap T proicbiHaH XXeTKM Kn TYpge 3epTTenmereH. MAHAa, KbiCKa 3epTTeyae
6:3 6aKblNaHaTbIH yyackee, Hen3LweH xapap MeH K¥3gapaplL, TonbIparbiHbiL, MOPQON0rACHIH aHbIKTay
YuwiH caHgpIK XY egeri Ynri konganapik. OiiTkeww, 6”0 kewHHeH LANDSAT TM TUAN COyTHUKTLL 6eit-
Henepge KondaHbl1aTbiH 6aKblNnaHOa bl XXLTEY 34iCiH MainganaHy apKblibl naHawadTeiy, TYpni YArinepiH
anbin, XikTey, caHablk XKYllegere keuicTik KapTacbiHAa Herisri Mopdo-naHAwahTapabll, KEeNicTiKTiK
6BniHyi Typanbl TYCiHiKany YLWiH kaxeT. beiiHenep HITVXKeCLLAe a/lbIHraH caHaTTap HerisiHeH MblHafai:
acTblK-aybl/ Wapyallbl/iblK 4aKblN4ap, arall M3feHunen, yYacKeHiL, LWbIrbIC XarbiHaarb! 6ay-6akiua Maje-
HWeTi, 6aTbic 6BNIriHAETrT copaL, X3He TaKbIp Xepnep.
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BenepaLy caHabik XXYVeeri Yarici ewc cekingi 6UIKTIKTiL €. repyi COHLWIANBIKTLI MaL|bi3aAbl eMec
eKeHL, s ipa™ o YWiHgi, YCTipT/naHawadtapra caiikec )asbIKTbIKTa naHAWadThIL, YIeCTipiniMiH 6”pblH-
rbiwa 6akbinaiiTbiHbIH Gingipegi: copal >k3He Takblp >Xepfep 34eTTe oinar Aen afanaTblH TeMeH
OWiKTiIKTepAe copTaL, >epfiepfe opHanacazbl, 6acka fakblngap opTajakorapbl OLIKTLLTEpAe OCbl 06/1bIC-
Thil, aybll LWapyawbliblK X MbICTapblHA KayLl KenTipeTiH copTaw, XepnepieH XXblpakTa opHanacagbl.
AypaHpaarbl Ke3 KefireH naHAwagbil, Kel CrnKA OpHanacybl TONbIPak AMHAMUKACBIMEH XX3HE CUNaTbIMeH

Tikenen 6ainnaHbICTbl.
Krnmmi cB3gep: naHAwadT, Tonbipak Mopgonoruscel, copTaugaHy, CyTHUKTIK GeliHe, CaHAbIK

XKYVieperi kapTa, TemeHri Yenud.
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