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ABSTRACT

Belonging to the Tunisian dorsal mountains, Boukhebas a typical landscape of the west-centralboregif
Tunisia. It is distinguished by the importance loé tforest area which covers 92 % of the area ofréiggon and the
importance of rugged relief. Bouchebka forests pathe great mass of Aleppo pines, located orptateau between the
DjebelChambi and Tébessa mountains cover an ar&8,800 ha. Its mountainous terrain, smoothnesseandptional
abundance of sources are the cause of its physidahatural characteristics. The purpose of tisisarch was to reveal the
importance of the study area for ecological plams$ ® help realize its true potential as a multifional landscape area.
To achieve our goals, analytical research tooledas several interdisciplinary analyses, in paldicthe cartographic
interpretation and delineation of natural and laage zoning were developed. The obtained resdlectehe importance
of this territory from the perspective of naturaldalandscape resources and the necessity of ttee istarvention and

civil society to become engaged for the presematicthis natural heritage.

KEYWORDS: Landscape of Mountains, Rugged Landforms, Fordsiedscape Multifunctionality, Mediterranean

Region
INTRODUCTION

The mountain has always been a particular geogramdonomic and social entity. Topography, climate,
history and cultural heritage involving a specifiolicy development, management and protection. rRiflennia, the
mountains were also a valuable reservoir of ressursuch as water, energy, agriculture, forest andiversity.
Furthermore, mountain areas are characterizedgoyfisant impairments which make living conditiom®re difficult and
restricting the exercise of certain economic atiési The fragility of mountain ecosystems, intengal variability
associated with a Mediterranean climate, proxirtotyhe Sahara and the presence of a rural mouptginlation are the
key factors in shaping landscapes observed, batratgked by strong natural constraints and antlgepic generating
competition, conflict and risk (Donadieu and Rej2®11). In this regard, our study arises; it iswthibe study of mountain
landscape Bouchebka center west of Tunisia whikrniag to the various components of the landscégea border area,

Bouchebka landscape is a natural heritage joinvdxst Tunisia and Algeria, a series of mountain®rghg to the
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Tunisian dorsal and extending to the mountains éjeBsa Algeria. In general, the landscape refeesrtdatively wide
range, from a few hectares to a few hundred kménfga & Godron, 1986). This study aims to identlg imain features

of the differentiation of mountain territories thugh a combination of natural and landscape sitnatio

MATERIALS AND METHODS
Study Site

Bouchebka is a part of the sub-region high alfamsts; this region covers an area of 509,422 habibrdered to
the north by the west ridge, on the east by thén lagricultural steppe and south by the Atlas Serld® forest of
Bouchebka hand of the great mass of Aleppo pinesatéd on the shelf Between the Djebel Chambi and
Tébessa mountains.

It fits Entirely in the Bouchebka’'s MAP 1/50, 00@) LXXXIII) between Lambert coordinates: X =Y = 3878
and 207-215. It is located in the Governorate agd€aine, Delegation Feriana its limits, altho sgton the ground, are the
Following: North: Land of Culture and Ain Amara &st All which is separated from the first seriedDefrnaya by Ain
BouDeries track. To the east: crop fields and foyegost Faider Remailia Sidi Baissis. South: Ciiefuls Henchir El

Goussa, the Ennafd El Bagrat up the Henchir Houdteethe west : cropland between the forest andtperian border.
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Figure 1: Geographic Location of the Municipality d Bouchebka

Materials
Gis Software: Arc Map 9.3 v

To perform spatial analyzes through our Arc Gigwafe we use:

o Statistics from the National Meteorological Ins#u(INM), agricultural statistics from the Ministrpf
Agriculture (MA)

» Map land use of Kasserine Governorate designeday 2014 and amended in January 2013.

e The topographic map of Bouchebka: Belonging to sheet (No. LXXXIII), topographic Bouchebka's map
performed on a scale of 1/50, 000 by the supeiipasiff its geographical limit on the topographiséarovided.

Methods

Climate Characterization

By its continental location, Bouchebkaarea is kndyralternating seasons marked by winters and anguraavy
rains and arid hot dry summers. Thus, this pasicalimate is characterized by an irregularity tivatare going to try to

highlight it through the study of some climatic paneters:
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Calculation of Emberger's pluviometric quotiente tiainfall of Bouchebka's area was sighted by datmg the

Emberger's pluviometric quotient that takes intooamt rainfall and temperature:
Q = 2000P/ M2 — m?

'M' is the average temperature in Kelvin of the mast month, and 'm' is the average temperatureslwirK of

coldest months. P is the average rainfall in mitiras (Benabadaji and Bouazza, 2000).

Determination of Rainfall

The Ombrothermic Diagram

It allows measuring the importance of monthly ppé&etion accumulated on a surface of 1m 2. A congparwith
a temperature curve allows you to define with é¢etyaa drought period; Drought is defined as agervhen the number

of temperatures exceeds twice that of precipitation
Landscape Analysis of the Study Site: Thematic Maps

Typically, these items are available as digitadijlsuch as cartographic boundary file and a fileeosus data.
These cards are generally produced using geograpfocmation systems on a PC or charting softwase PC.
From the land use map, topographic map, the databaithe Ministry of Agriculture (DGF: General Batorate of
Forest, Regional Offices had Agricultural Developine Kasserine: CRDA), OTC and MNI some themat@aps were
produced using GIS software (ARC Map Version 9.8)tlee scale 1/650 000 for maps Kasserine, 1/250f6@0@naps
delegation of Feriana and 1/100 000 maps of thermmmBouchebka. The cards are:

e The distribution map bioclimatic of Kasserine Gowaate; made from meteorological data provided Hmy t

National Meteorological Institute on a scale of50&00.

e The distribution map of bioclimatic Bouchebka: magjethe superposition of the edge of Town on the wfahe
distribution of bioclimatic Kasserine and using #wension "Analysis Tools / extract / clip" of tharc Map”
the scale of the map is 1/100000.

* The map of the distribution of forests in the Kasse= Governorate made from the map data of landauskethe
data of the Directorate General of Forests (DGFasnale 1/ 650 000.

* The map of the distribution of Bouchebka forestisliberations of the previous map by superimposirmgedge
of the town and using the extension «Analysis Té&stract / clip ", the scale is 1 /100000.

e Location map of forests according to Feriana’s lmnoatic area: made by superimposing the locatiop rok
mountains and that of the bioclimatic using Arc Ma®.3 software. On a scale of 1/ 650000.

» Location map of Bouchebka forests according to Ibiwatic levels produced from the previous map bg th

extension “Analysis Tools / Extract / clip”on a keaf 1 /100000.

* Pedologic Map of Kasserine Governorate, made fiwemsbil data on a topographic base of the regioa scale
1/ 650 000.

» Pedologic Map of Bouchebka common: it is a supetiposof the geographic boundary of the region vittle
pedologic map of Kasserine always on the scaléldfQ.000 in the same geographical reference.
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Map of water resources: This is the assembly dedifit cards such as the map of surface runoffnthp of
aquifer systems, maps the location of dams andakéls. These cards are based on the data of tieet@rate
General of Water Resources (DGRE).

The realization of the map of water resources iseda several steps:

The development Cartographic standards by harnmapiall the cards already developed a unique system
projection with the development of a Digital Terr&ilodel (DTM).

The superposition of different maps drawn with fineper choice of colors and symbols for a cleagading of

the parameters included.
Adequate and meaningful legend.

The same approach is applied to the realizatiagheomap of water resources Bouchebka on a scdld.06, 000.

RESULTS AND DISCUSSIONS

Description of Bouchebka Landscape

Landscape of Bouchebka through Climatology

Rainfall
The annual distribution of rainfall can distinguisto major climatic regions:

Common Bouchebka: Typical Mediterranean region, reshethe rainfall is the APHE type

(decreasing rainfall in the order fall, spring, t&n summer).

Delegation Feriana: A continental Mediterraneanaedrend, where the maximum rainfall tends to mtoxgard

the fall summer and minimum in the summer to thetevi

Feriana Bouchebka
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Figure 2: Rainfall in the Study Area: Average Seasmal Rainfall and its
Contribution (in %) in Terms of the Average Annual Rainfall Total

In 68 % of cases in Feriana, summer was wetter &éimgrof the other seasons. It even happens thahsumas

the wettest season of the year (as in 2009: 42 #étalf annual and 2001 : 38.6 % of total annual)ete 41 % of studied

years, Bouchebka summer was the wettest season.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




Mountains Landscape in Central West of Tunisia: Esay of Evaluation of Natural Aspects in Bouchebka'$lountain 53 |

Thus, the contribution of summer varies greatly ean be decisive in the yearly total. Maximum ralhdmounts
can reach relatively high values: 418.9 mm for 19968% of summer rainfall greater than 100 mm anéb 4kceed
50 mm.

The lowest is rather very low, in Bouchebka, 6%y&dirs have been a completely dry; however, theficteft of
irregularity remains strong; coefficients of irrdaity, including the coefficient Kg, ratio modutd wet year decennial
frequency module of the dry year with the sameuesgy. The coefficient can reach a value of 17wbedecade exceeds
300 mm, and the ten- dryer is less than 20 mm.obisims presented in Figure 2 show that the maxidaity summer
rains occur most often in June and August.

They can give the annual maximum daily: rain ou8e)J2011 represents Feriana’s annual maximum (béL
It is the same with that of 27 June 2004 (46.1 nira). Bouchebka station, maximum 48 % are highen @& mm and
13 % are higher than 50 mm. Quantities greater &amm rain daily represent from 0.5 to 3 %; thbiggher than 10 mm,
from 20 to 25 %. July is much less rainy, as ftégjuently completely dry.
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Figure 3: Monthly Rainfall Values and Contribution (%) to Total Annual Rainfall
Rainfall Quotient and Bioclimate of Emberger
Q=2000P/M-m’=44.6

The results allow us to have a value 'Q' betweemr85 70, and since the average annual rainfalr 853 mm
equal to this empirical index allowed us to defthe levels and sub-bioclimatic of Bouchebka areasghvarious
characteristics are shown in table 1.

Bouchebka has a rainfall quotient equal to 44.&tTheans that the delegation is in a cool semilavigr level.

Table 1: Bioclimatic Characteristics of the RegiorBouchebka

Station Bioclimatic | Sub-Bioclimatic Variant Q
Bouchebka Semi-Arid Inferior Cool Winter 44.6

The distribution map of bioclimatic zones showsransition between arid and semi-arid levels witle th

dominance of the semi-arid sub-bioclimatic levettm| winter.
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‘_%,i Distribution map bioclimatic of Bouchebka
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Figure 4: Distribution Map Bioclimatic to Bouchebka
The Ombrothermic Diagram

The Ombrothermic diagram (Figure 5) shows that Beb&a climate is characterized by hot and dry surs
and rainy winters. At the seasonal scale, the wasan runs from October until early May, recordingainfall of
215 mm / year corresponding to approximately 57d&%he total annual precipitate. Summer is the sdomet seaso

it contributeso an average of 123.4 mm / year. The driest seiashe spring that records only 62.7 r/ yr.

Bouchebka is characterized by an annual averaggetature of 19.2 ° C. The summer season
June to August is the hottest with an average oubB6.7 ° C. Winter (Decemt-February) is cold and the avere
temperature is avmd 11.1 ° C. At the monthly scale, we note that ¢bld peaks in January and February wher
temperature drops to the minimum valof the order of 7.3 ° C and 1.2 ° C, respectivElypm March, the heat begins
rise to meet in July and August pestively with maximum 32.4 ° C and 34 ° C. The penature range is about 25 °
which proves that the seasons are well marked. ageertemperatur minimum and maximum were reack
July 34 ° C and 1.2 ° C January.
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Figure 5: Ombrothermic Diagram for the BouchebkaStation (1990_201C

Landscape Bouchebka through Hydrography

Water Resources of Bouchebka

Bouchebka covers an area 5,094.22 km 2, it is located in Nortlwest of the delegation Feriana to
Algerian border. The database map of the riveresysand water resources of the delegation Ferianasslthat the

Municipality has neither Bouchebka grot water nor deep aquifer.
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Figure 6: Hydrographic System and Water Resourcesfahe Delegation Feriana

Table 2: Length of Bouchebka Wadis

Wadis Lengths
Wadis BouChebka 78.657 km
Wadis Chabit Frayna 4.669 km
Wadis Chabit El Khthalg  4.556 knq
Wadis Tom Smida 3.514 km
Wadis Nfad El Ghmour 2.784 km
Chabit Za’'Ra 0.945 km

The table of Bouchebka wadis, illustrated from tla#a card wadis shows that the most important veathe
wadi Bouchebka its length exceeds 78 km, it has 82%e total length of the river system of thedstarea, the sum of
four wadis (Wadi Tom smida, Chabit Frayna wadi, iihKhthala wadi and wadi Chabit Za'Ra) existinghe study area
has only 18% of the total length of the hydrograpyistem.

B Wadi Bouchebka

Wadi Tor Sraida

BWadi Chabit Frayna

B Wadi Chabit El Ehthala

u Wadis Mfad El Ghraour

Chabit Za'Fa

Figure 7: Contribution by Wadis to the Total Length of the
River System in the Region of Bouchebka

In fact, Bouchebka wadis are all tributaries of thadis that originate in mountainous belonging tgehia,
a country bordering the west Tunisia.
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Figure 8: Map of Bouchebka Wadis

Landscape through Soil ScienceSoil Landscape

Bouchebka is based on thdferent facies of the lower Senonian. Predomilyahbrizontal dips are sometim
inclined to the north. Different source rocks agpresented by hard and cracked limestone, calcaneaul, marl ani
some colluvium. The pedologic map shows that thiés of the study area are a mosaic of brown calcaremiis,

rendzinas and developed soils or degraded and earopits of the so
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Figure 9: Soil Map of Bouchebka

Reliefs

A satellite image of a scale of 1/25, 000 of thedgtarea shows the net disution of relief in this rugged

territory.
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Figure 10: Satellitelmage of Bouchebka 1/25 000
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Landscape through theVegetation Cove
From the database of the vegetation map we foumébtitowing distribution of vegetation cove

* A natural vegetation (including fallow) with domimze of steppe plants, the most important is thea

(covers an area of 1781.04 ha), and forests octsipaliefs at high altitude

* An artificial vegetation with agricultural asyt: olive groves, vegetables and cereals, extendirgy an are
of 548.6 ha, of which 398.32 ha and 79.36 ha ofaezultures olive grove

= é : Vegetation map of the commun of Bouchebka

s

Saadaouil, 2013

Figure 11: VegetationMap of Common Bouchebka

SPATIAL ANALYSIS
Land Use

The database of tHand use of the common Bouchebka map shows thertenp® of the forest area of the reg

with 20% of the forest area of the Governorate 210&% of the national forest ar

Carte Dccupation du Sol Souchebiha

Rt N S

Figure 12: Gec-Referenced Land Use Map of Bouchebka

The database of the mals@shows that forests and natural vegetation ocoupst of the area ¢the region.
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Figure 13: Distribution of the Area under Vegetation Cover
Distribution of Forests According to Bioclimatic Levels

Map of forest distribution shows that the totalefstirarea, 16 991 ha, is located in the semi-arigidloor, on
high altitudes (between 800 and 1280 m); this redgccharacterized by heavy rainfall and frequaiis fannual snow that
promotes the distribution.

Légende

] Superior fresh-arid

[ mesh Semi-arid lower
altitude
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Figure 14: Map of Forests Distribution in BouchebkaAccording to Bioclimatic Zone

Phyto- Soil Landscape

Through the superposition of the vegetation map thredsoil map to reach the plant-soil landscape, mag

referring to the data of the map using data froenNtinistry of Agriculture and CRDA Kasserine, itrche seen that :

e The brown calcareous soils evolve under dense ganominly on marl ‘calcareous marl' and Torba.
They are rarely very deep.

* The rendzinas are found on hard limestone undesedaranopy, even in the moor rosemary degraded.

They are usually superficial, depth depends ondpegraphy and erosion.

» On very often unsophisticated skeletal soils amated particularly in burned areas where soil aegetation

«remake» on slabs, marl and Torba, we meet thstfeegetation.

» Degraded soils are located on both the slopesvised that the plates where the rain erosion coaliy puts the

rock itself.
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» Alfaisin burned areas and the soil crust.
e The relatively abundant Diss, its presence indg&atampacted soils.

Down slope positions some contributed ground urdeer in moving towards steppe soils. In the fisties of
forest Bouchebka, the dominant Complex soil is espnted by skeletal soil surface, often unsophistit slab.
On the piedmonts and slopes, both at fresh asxmilbigons, but under dense canopy exhibitionstasemost developed

soils and deepest. In the valleys (or ennfad Fgédierally agricultural land quality is developeahfi alluvium.

N
A Map phyto-pedo landscape of Bouchebka
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Figure 15: Distribution of Vegetation According toSoil Type in the Area of Bouchebka

DISCUSSIONS

The study of spatial factors is a field of inveatign in the description and the valorisation afunal landscapes
of the region, we found that the mountain scendrBauchebka is characterized primarily by its sfigaint natural
potential, the climate characterized by its irregity in rainfall which directly affects the landssentially consisting of a
sparse forest cover which occupies 92% of the tota of the region.

This study allows us to distinguish the followingim features

* In Ecological Terms: Bouchebka Region is a typical Mediterranean ateaiacterized by variability and erratic

rainfall and temperatures.

* Summer Rains are Rainstorms:lt is in the mountainous region of Central Tunistmtinental Upper Steppe
they are considerable. The summer season is méesoequivalent (in terms of the amount of preatin) than

winter: two dry seasons.

« At the Spatial Level: The region is distinguished by its very fragile #ese of the difficult weather canopy,

the canopy is mainly composed by forests of Alepp@ and vegetation can be maintained in an enwiemt in
semi-arid to arid.

CONCLUSIONS

The landscape must be both a ‘tool’ and ‘projeattool to understand the specifics, strengths, tamgs, issues
of territory and guide transformations, and a prbjbat is to say, pay attention to the quality aodsistency of spatial

arrangements implemented as part of a sustainabllapment policy (Bamba, 2010).
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The main idea of our work was to define the natlaatiscapes in the region of west-central Tunisigeneral
and those of the common Bouchebka particularly ugho natural representations which help to define phace.
The study of spatial factors that constitute adfied investigation in the description and valuatafmatural landscapes of
the region we found that the mountain scenery aidBebka is characterized by its irregularity imfail which affects

directly the land, essentially consisting of a spabrest cover which occupies 92% of the toteh afethe region.

Existing landscapes express the recent past armk ghat mark their footprint in the spatial orgatian of
training purposes. The landscape has emerged ew amd valuable tool for diagnosing the status teratory and as an
essential element of a development project or ¢levant scale for the assessment of biodiversitystout to be both the

portion of the territory and landscape elements.
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