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LE CHANGEMENT CLIMATIQUE ET LAF ORaT
MET ROPOLI TAI NE FRANG¢AI SE

GERARD BELTRANDO *

Les signes du changement climatique semblent de plus en plus nombreux et les
®cosyst masnen plbeckes activitsby humpitreends @wi mEre uk® ge
|l eur possibdomnt ®lL eLBomotri®dnne meroittmed ®pl ean dparnotdsuct i vi t ®

duclmat-est particuli rement concern®e et, mis 7 part | e
rare (temp°tes de d®cembre 1999, canicule et s®cheres
sdest accrut despiviecdl eem spadGuimudéemr depuis | es ann®es
augmentation a des | imites qui pourront °tre atteinte
du changement climatique. Comment le changement climatigte Va s e r ®p ercuter sur | a |
m®t ropel iftra®imMuailsesc®nari o de chanigpendr@en cl i mati que f
compte? Quel s conseils peuvent °tre connus aux forestier
qui seront exploit®® par |l es g®n®rations futures

Mots-c | :@kangement climatq u e , for=°t fran-ai se, incertitude, m

Introduction

Le fonctionnement et la productivit® de

®troite au cl i mat et , mi s " part | es ef fet
(temp°tes de d®ceetmbsr@&c hledr9e9s,s ec adnel clud &t ® 1976
productivit® moyenne sobe-st zlpsssihlet depui s p
changement cliiqmadi usoathndbdo®i gi ne naturel!l
ou quoi l r ®sul t e edeest sa ceffet degsare® pounau ma i nes (r
affecter ces milieuxqui produisent des biens et des services multiples aux

soci ®t ®s humai nes (fonction sociale et r ®c¢

production de mat ®ri aux, fonct L6t dlei tpr ot ec
de l a for°t est déautpeamtmetp| @ s s imparet arn@deu i
| 6exposition aux ®v®nements climatiques ext
pr s de | a surface, en favorisant |l a rechar
en r®dui ®aatura dempdair en p®riode de cani

Professeur, Univ. PariBideroti Sor b o nne ; BMR 858 duCCNRSR(PRODIG),
5 rue Watt (C.C. 7001) 75205 Paris Cedex h8ltrando@uniyparisdiderot.fr
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6 GERARD BELTRANDO

Mal gr® | es incertitudes sur |l a simulatior
“ de querelles actuell es, gui ne sont p ¢
i gine, naturell e ou iestdencfatementdu changem
e doéessayer déanticiper au mieux quel!/l
gement climatique. Cela permettrait de
stiers pour minimiser | e plus possible

OO0

I

0

[

a

r

vigilance et | danticipation sont et seron
s mod | es pr ®di seachangement clanatiquagourrad u f ut ur ,
tervertir dans un | aps de temps inf®rieur
p ces.d'Le&rsbrpeossi bilit®s d' adaptation g®n
ace seraient donc r®dui tes et |l es cons ®c
ol ogigues perturberaient alors nos soci ®t ®

®T O® " —"gT"oc Ta

O —wmw S o0

1. Dynamique et°®vetuduoal dmat adépuwi s un s

Dans un <contexte de changement climatigq
particuli re doit °tre port®e ~ |l a for°t fr
tenu du croisement des influences climatiques et de la nature des palssd
ce, dbéautant plus que cette for°t en ®vol ut
| 6homme qui en fait un usage variable au fi

11. La for°t m®tropolitypendeapjopr d®h®i et
des essences

Passant de 9iftions d'ha au milieu dXIX°si " cl e (p®riode dobdext e
maxi male de |l a popul ation rurale) " 11 mil
moderni sation et de iltaocd@PRriyimee ur wp®Dlea) polua
|l a surface for eseFilandeigp ospr de lactseldememnt!| 40
for°ts eur IbpO0REON nkens|, (slonivtent ai re Forestier Ne
du territoirCel m®trre@p ®sietngien.un taux moyen d
28%, mai s |l e pays pr®senteledaaxvggiedendes di spa
5% dans | a Manche figl®3 % dans | es Landes (

Les surfaces boi s®es ont augment ® de 1,7
d®cenni es, dont 1,4 million en for?®°t priv®e
friches et auwboisements deerres agricoles.
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Taux de boisement
mains de 15%
entre 15 et 25%
[0 entre 25 et 35%
B entre 35 et 45%
B plus de 45%

Source IFN - campagnes 2005 & 2008

a)

Superficie forestiére par classe de propriété
' W en milliers d'hectares

1822
) "
W Domanial ) e o £y
B Autre terrain public 3054 [ .'I
Privé )

b)

Fig.l.La f or °t j foruairkdEauxsieboisement
par d®psatetrem¥@nt (
b) superficie foresti re par classe de
en France (m®tropole et Corse) (en milli

proj
r ‘
(Source: Inventaire Forestier National, IFN, 2008)
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8 GERARD BELTRANDO

Ce sont | es r ®gi o mset dit da Coréeaquicontm®d i t er r an
enregistr® | a plus forte croissance alors
null e ou n®gative, d a n sau Naychde ¢a Frartcd, ant i que de
ainsi que dans le Centkest et la LoraingCinotti, 1996). Maisselonl ' enqu°t e
Teruti sur l'utilisation du territoire (stewebhgr est e, Chi ffres et donn®
depui s 2008, la for=°t cesse de gagner du

progression continue pendant plus de 150 ¢
l'artificialisation des sols qui absorbe de plus en plus les terres agricoles
abandonn®es.

En m®tropol e, la for°t priv®e est de | oi
plus de 10 millions dbéha, soit presque 3/ 4
de propr9d ®dentr eesn pmesyenne 2,6 ha, dont 2,6 m
Cdest dans | e Sud et dans | 680Ouest du pays
proportions les plus importantegy( 1b).

Les for°ts domanial es qui couvrent enviroc
ont souvent des origines anciennes (for=°t:
domaines de chasse, h®ritage des saisis | or

des origines plus r®cent esleszaneshesy@us| es f or °t s
meurtriesparl@ r emi r e Gue r6r0eD0 Man ddiaanlse 1(els5 seul es f c
Meuse,nore st de | a France). Les for°ts restantes
territoriales (communes, dt®ptaaritietnB®e nd s o©a@s r
for°ts publ ipaauesl 6e0dtf i g®r eat i onal des For °t
10000 sal ar i ®s 600 souszstatQtpublicet@BO 0O B 3%cher ons et
ouvriers forestiersl adef odreai td opndessus&g)l .e Lpno ugsusaer
del000 m dobéaltitude (e% nsaup ®rniad uver) “s ulra dmoy esnon
pauvres et sur des pentes plus difficiles 7
co¥%t de gestion et ce co%t pourrait sdéampli
climatique rapide.

En termes de volume sur pied, les feuillue pr ®s ent e%du environ 63
total, avec comme essences principales var i ®t ®s de ch°ne [l e rou

p®doncul ® (11%) et | e pubescent (4%)], ains
(5%) et du charme (4%). Les guiotal)ci pal es es s
sont: | 6®pi c®a commun ( 8%), l e pin mariti me (
pin syl vestre ( 6%) . Cette relative di vers
|l atitudinale dar pawps pseséekpbhnquel "intersect
climatique:m®di t err an®enne, c fign? at paelefditguee et oc ®an
la for=°t couvre divers types de sols et 0C
niveau de | a mer jusqu'" la Iimite sup®rie
Mai s bien @wni ®e nmen®giedoreseélci matr ®pastition
des esp ces foresti res est sous | a d®penda

et topographiques incluant aussi des aspects climatiques, mais aussi des
contraintes de gestatioosn foresti re pour | es
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- Type 4 - Type 7
B vees [ e
G Type 3 [:] Type 6 - Hors interpolation

I

Fig.2Typol ogie climatique du territoire fran-.
en 8 classes (Jost al, 2010)

Types: 1: climats de montagne? : climat semicontinental et climat des
marges montagnarde8: c¢c |l i mat oc®ani gque d®grad® des pl
Nord; 4: cli mat oc®anicquenabl to®@@Radimague franc
m®di t er r an: &imat dusBbssirRdu Su@uest, 8: cliimhér m®a ®e n
franc (source http://cybergeo.revues.org/index23155.html#tocfrom3n2

Cette reldtinve edimeeddiets®ence, de mode de
®conomi que, giogueal deitels@®c éubno °ftact eur essenti
i nt ®grer pour envisager de pr®parer |l es ®co

pourrait ®&voluer plus rapidement que durant
naturell ement ou sous rlebacectied ®sdesargdd Ho manfe
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10 GERARD BELTRANDO

1. 2. Les contraintes thermique et hydriqu

Au X |l atitudes de | a France, l a pr®sence
| " essenti el par |l e froid et | a disponibilitG
natue | | e s, on peut di stinguer au centre de |
l'optimum climatique pour la croissance et la reproduction. Aux marges de cette
air e, l e d®vel oppement et | a croissance de
soit par le froid,ei t par | e manque dbéeau. D'autres f:
neige ou |l e vent, i nterviennent aussi dans
essences. Si ponctuell ement ils peuvent | ol
vastes r ®gi ons estemanrmoiasdnmporanme. e st mani f

En hiver, pendant | as opn&r iro®sei sdtea nrteepso sa u xl etk
temp®ratures gr ©ce ° une faibleeactivit® b
exposition plus ou moins | onglateemensel on | es e
froides est n ®c e slsverilardermagmae u rd e 3 e rbmeutrtgreen nlsa aq
printemps un manque de froid peut conduire 7 une
ces bourgeons (Chowuard, 1951) . Ensuite, Vi e

constitie une composante essentielle de l'adaptation des arbres au climat sous les
climats temp®@&h®s net eboC®aux.(1999) ont ®t ud

conditions naturelles, des temp®ratures de
temp®r at ur ensn afl esi deets haiuteor nal es sur |l e d®bo
essences eur op®e nnes Platanussacerifdlia, Gesthneam®di t er r an
sativa, Quercus pubescestd/itisvinife) . Les auteurs concluent que
estivales de | aasauseni pf Poa@deprpt seundébet d®bou
principalement d®termin® par | es conditions t
hivernale jusqubau d®bourrement, et , dans un
froides qui pr @d®hbdoeunrtr ecneetntte tpr®rpi opdreRc ot e a fr
cons®quence des d®gO©ts de gel ®es qui peuvent
|l e d®vel oppement et | a croissance des esp ce
gue de plantes) dde®&boru®gieomesntt eamppuy ®%tsr, e | mi s
avec | a somme des degr ®s | ourrisquepe ®c ®dant ce
gel ®es dommageables ne se rencontre pas uni
froides. ! peut aussi c @arexenmplele bassthes zones °
m®di terran®en | orsque |l es nuits sont cl aires
canalisant | esnmassesentdtdaussirdads | dexplica

des temp®ratures mini malmageable @ueptintemps n d o, 1998)
affecte ceEnha20@3, eapr cesdes p®riodes relati\

mars favorisant un d®bourrement pr ®coc e, deux
successivement raivril et mima i et ont endommdg®ekai veg®t Au
mois dbéavril |l a p®riode de gel a dur® de

temp®ratures miindi |l ARG emtplvairn® sei vant | es

gel a particuli rement concern®-Eka Champagne
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du pays. Le risque de gel ®es dommageabl es de
est souvent plus marqu® dans |l es vall ®es et
stable (Beltrando, 1998) . Comme dans | es t el
unigueme t dans |l es r®gions |l es plus froides, m
climats plus doux, de type m®diterran®en ou
v®g®t ati on est g®n®r al ement plus pr®coce, et
La s ®c h e onimassen, avee diverg facteurs aggravants, comme
l es fortes temp®ratures et |l e vent , constit
vVRg®t aux en g®n®r al , et des arbres en part.i
dur ®e qui jalonnedda |l @Bursa p@olle 02l ¢ dae $ que
1976, 1984, 2003¢) , peuvent entra’ ner c¢comme
t emp®r ®e s, l e d®p®ri ssement et final ement I
gui sont d®j " affaiblis powré)ddautres raiso
Aussenac (1978) constate que dans tous |
|l es effets sont rapi des, | "ann®e m°me ou | '
plus particuli rement

icertaines esp ces exotiques (Pi
taxi folia...) ou des =essences [
optmumde d®veljoppement
iles jeunes plants ou semis de diff®rente:
[ des degr ®s di ver s, toutes | es essenc
super fi civehydrique faible (sol&abteux ou caillouteux).

a sitch

ce i
ndi g nes

Legayet al. (2008) montrent que seulement une partie des peuplements de

ch°ne p®doncul ®, pur ou en m®l ange (environ
déapr s | 61 FN 2005), cboneseponotritsen mkn@ea
déali mentation en eau r®gquli re. Les auteurs
dans |1 680Ouest du pays et |l e Bassin Parisien,
temporaire o0% | 6arbre sowfeidemdaes asa@ghav®ss:
par | es exc s dbeau printaniers asphyxiants,
pourra que sb6accro tre sous | 6effet doédun cha

Une augmentation du ® cembenta dsdeec sj onubresst¢c p a
sans cons®guermceph®nol ogi e des arbres. Cel
photosynt h®tique des feuilles et peut about

travaux dRhylsGiloMRogd e i nt ®gr ®e &eedé ' arbre f
INRA-Uni versit® Bl ai se Paachte (260pputl| ptasgqus
et stocker suffisamment d'amidon il devient plus sensible au froid, en particulier

aux gels pr®coces. Ce sc®nari o, observ® | or
renouveler dans le contexte du changement climatiquegquymiises MCG
simul ent des temp®r atur es hi vernal es s e

gudactuel |l ement , ai nsi que des d®ficits hyd
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moiti® sud du pays. Ai nsi paradoxal ement ,
climat futur plus chaudg@ur r ai t °tre | e froid qui succ
s®cheresse, car m°me dans un contexte hiver
seraient plus vuln®rables qudactuell ement a
pour d 6 a u t, teechangenweist elimatigupourrait avoir un aspect

positif en retardant | " apparition des pr emi
i mi tant pour certaines esp ces r ®si neuses
peupliers) " p®riode de croi s&®fH.ce |l ongue e

La nature du sol se combine aussi aux effets du climat pour expliquer la

r®partition et l e plus ou moins bon ®t at
|l il lustre | dexemple suivant du ch®°ne rouvr
rouvre (apple QE@rcua petraga, sestsiune esp ce tr s
dans | es plaines et |l es collines fran-aise
esp ce est sensi bl e au fig 8,indhis@leestaux gel ®es

assez rustique et peut accepter une faibileealtation en eau estivale et une

certaine pauvret ® dyQueraud roburdaman@ehdesne p®doncu
sols plus riches et bien aliment®s en eau t
temporaire et |l es sol s argi |l euiats ou compac
d®cevants et de forts risques de d®p®ri sseme

Tréss sec

Chéne pédonculé

Mésophile

Frais

Assez
humide

Humide

Inondé

Trés acide
Acide
Assez acide
Peu acide
Meutre
Calcaire

En couleur : les stalions favorables

Fig. 3. Nature du sol et ahentation ereau estivale pour
Il e ch°ne sessile et | e ch°ne p®doncul ® (il
du Centre National de | a Propri ® ® Forest
de PoitouCharentesjSource:
http://mww.crpf-poitoucharentes.fr/IMG/cach400x363/chenel_400_x_36300x363.jpY


http://www.crpf-poitou-charentes.fr/IMG/cache-400x363/chene1_400_x_363_-400x363.jpg
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Final ement , | es vari abl es du cl i mat et
i mportants r glent pour une grande part | a
gui ®voluent laaus fgdstdiesnmai rcdsest.entent ddan:
l es cons®quences de ces extr°mes du cli at
certaines esp ces, mai s dans un contexte de
les adaptations pourront devenir plus complexes et ilasprobablement plus
di fficile doéi maginer |l es anticipations poss

1. 3. Le constat doéune ®volution du cli mat

Avant toute chose, il est utile de rappeler quelimat est naturellement
variabl e comme erni tt®& ndoeisg nseails' oinrsr g uuinae ann®:é

cette remarque vaut aussi pour des ®chelll ¢
guel ques d®cenni es (Oscillation Nor d At |l a
M®di ®v al , Petit Age Gl aciaire)quesai nsi que p
Cette variabilit® est tout ~ fait normal e,
courants oc®aniques, du rayonnement sol air e
syst me climatique (par exemple | dactivit®
dans pbédatwmoet modi fie |l es bilans de rayonne
De m° me, i est tout " fait nor mal de voir,
hydroc | i mat i ques ou m®t ®or ol ogi ques extr° mes

| 6origine doéinondla¢j ohempsS®edrreqabessogt
d®gOt s mat ®riels et des pertes humaines par

trop souvedhdexwuepétif dametics™ | 6ori gine de d®gO©o
humains majeurs qui ont deeaucoep ad®gmeami @ s
parce que |l es soci ® ®s sont plus vul n®r abl e
pas@ une amplification des ph®nom nes m®t ®or

Cependant , depuis un si cle et de mi , | "ut
etsecondairement |l a d®f orestation sous | es |
débune augmentation dbéenviron un tiers de | i
(COy) . Ce carbone inject® dans | 6atmosph re,
| 6on alp ®e fefsare agditionnd . Si une partie est absor
oc®ans et l a biosph re continental e, Il e re
Cbest cette modification de | a composition
humai nes qui modi Uieeded ®fgudpl abr ee®ner g®t i q

Depuis quelqgues d®cenni es, un certain n¢
qgud” | 6®chell e de |l a moyenne du gl obe, | e
superficiel des oc®ans, fonte de | a banqui s

etded plupart des gl aciers de montagneé).
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Global temperature and carbon dioxide 1860-2008 60

J Temperature

—_ CO, -60

-0.6

T T T T T T T T
1860 1880 1900 1920 1940 1960 1980 2000

Fig.a Temp®r atur e ( en(enp@tepamilionaux de CO

de volume, ppmv) entre 1860 et 30d 6 apr s Trenberth 2009,
site du Carbon Dioxyde Information Analysis Centre)

Pour l e cas de | a f ordars)|es tcagalxade appar ai t |
Mynenietal.(1997) portant sur | 6analyse de donn®e
au nord demdrbtArNe wrte qauuviance d'environ 8 joul
saison de <croissance active, ai nsi gubdbune |
s®nescence (allongement de | a saison de <cro
Il y a donc manifestement depuis quelqde® c e nni e s, de nombreux i n
de changements dans |l es milieux physiques
pense que <cela est i ® - | augmentati on de
Serre (GES). M° me s une parptaire ddbemud etetse t e
facteurs encore mal compris par | a science
modernes gui sont massi vement ®mettrices
changements pourrait °tre telle qubelle ent
®cosyst mebeset agdamssyst mes, ce gui occasi
débadaptation pour | es soci ®t ®s .

En France, | daugmentation de 1™ temp®ratu
si cle a ®t ® de | 6oald2008), nhie avec.uBeAnGite ( Mo i ssel i I
acc®l ®ratioe d@cehmai eled@i ce si "lhe et sur | ¢
variabilit® des temp®ratures pr®sente des si
les temp®rafQrés miini7vhw&l ési cle) que sur | es
ce qui se traduit donc au fingr une augmentation des valeurs moyeniigesy).
LAugmentation plus importante appara’t 7 | 06c
modi fication de | a n®bulosit® nocturne diff
atlantiquesPour il l ustm,eromeitncei Aweo |l sduwent que | e

des temp®ratures moyenteis cilret ead ovrernass pdounrda n't
d®pl acement du climat vers | e Nord de 180 km
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[® METEO FRANCE
www.mereo. fr

[ METEO FRANCE
www.meTEO. R

Fig.55Augment at ides ¢temp®Chrtures moyennes
(en haut) et minimales (enhas obser v®es sur | a p®riode
19022000 (FM@tn®&oe) (di sponible ~
http://www.meteebordeaux.fr/rech/rcf/z03.9if

Sur |l a m°me p®riode, | " ®volution des pr ®
ElI'le montre une | ®g re tendance ~ | daugmen:
teri t oi re, avec des cont rrealmisseenhivereteronni er s pl


http://www.meteo-bordeaux.fr/rech/rcf/z03.gif
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bai sse; ende®tt® dur ant cette derni re sai sor
tendances © °tre plus fr®quent es.

Ces changements observ®s se olegadui sent d
partn al l ongement de | aap®ci od@dakedlancec ®e sdance

d®bourr ement dnadardiela chgtedenfsuiles {Lebourgeois
etal.200l)L6augment ati on des temp®r aOur es, mai s
et | a pPra@odarecedadhs | es pluies, expliquent ¢
tendance qui demande probabl ement : °tre p
agronomiques. Car dans ce changement il est difficile de faire la part des
di ff®rentes modifiddeso®y demdmtenvdeornmemanr

rar e, tels que |l a temp°te de 120069 et |l es s®
ont au sdestradeshies wsbles sur les jeunes plantations. Il se pourrait
aussi que | es d®p®ri sse mgeaistlessapisdanch ant cert a
des massifs du sud de |l a France (V®subie, V
changement climatique (mais Il a pollution de
pleinecroissance estpefitt r e aussi un facteur explicatif)
Leschang ment s <c¢l i mati qgues observ®s en Franc
d'"autres changements tels | "augmentation de
| a mer , | a r®ducti on de | a couverture nei
saisons de gel, le retrait des glaciers ou la dintion de la glace de mer. Des
®volutions nettes sont d®j ~ obxserv®es dans
changements ph®nol ogi ques sont par mi l es pr
®vol ution dui lcl e sffficilyt gde fama id part entre les
d ff ®r entes modifications de | denvironnement
2. La simulation du changement climatiqgue | es r ®sul t ats des mo
et | eur marge dodéincertitude
Pour ®valuer l e climat " l a surface de
d®cenni es | es c heurtcihleiusresnt ®ldaebsor ma t |eets nui
repr®sentant |l es diverses composantes du s
certains param tres, comme par exemple | a

CO, cela permet doé®valuer ce que pourrait de
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2. 1. Léeffet de serre dtaplea-mgd®l|l i sati on

Lorsque | e rayonnement solaire traverse
sous |l a forme doéun rayonnement de <courtes
atteint |l a surface®fé®cai pl arrse) 6keprest eu
par | 6at mosph re. En retour la plan te (s
rayonnement thermique (essentiellement sous la forme de rayons infrarouges)
qui , “ la diff® ence du rayomwmwelment courte
fortement absorb® par | es GES. Cela r®chauf
son tour ‘ens®metobamt un rayonnement ®gal e me
grande | ongueur déonde et | 6essenti el de ¢
surface de la terrecb e s t ce que | d6on appelle | 6effet (

sbexplique donceptard’'laeu tfrae st goamectudeel el 'Caa mo s p h
au moins triatomiques @@, CH, NO, CFCé) sont presque ent.

cper mPabl eka | umi rgueiusi Wdben@dedur aé ofren que
absorbent tr s fortement | es rayonnements
Loeffetedte deemaeun ph®nom ne natur el d ¥

contenus dans | '"atmosph r e, et ilal est |l i ® a
surface de |l a plan te. Sans ce ph®nom ne | a

la forme que nous connaissons.
Depuis un peu plus de 150 ans, l'utilisation des combustibles fossiles est

| argement responsabl e de lldcancapmatont ati on doe
en gaz carbonique (GD qu i joue un r'le majeur dans ¢
cl 6effet de 6erfCe gddi nibes h:ddgemeurehe seul en

m®t hamne d CHl us que doubl ®, sur |a m°me p®ri
d u vealofpement de l'agi cul t ur e ( f e e masnraminantso n ana®r ob
riziculture inond®eé) et une bY%dene part de
la teneur en protoxyde d'azote ,(N) sbexplique par | a combu
combustibles fossiles, ainsigperlafer t i | i sati on azot ®e des sol s

Pour estimer | 6®volution possible du clin
des GES, |l es physiciens de | datmosph re et
Mod | es de Circulation G®n®r al e ( MCG, ap,
| 6abr ®vi ati on angl ophoneau nmeexe melt ¢ ant de
fonctionnement de | '"atmosph re et | 6®vol uti
en foncti on de di ver s sc®narios dé®vol uti
popul ation mondi alagditignmiuxdaasierf@ur.rDans tee s GES
travail, il sera fait allusion, suivant I
dé®vol ution | es pl us cGunapmenddoenwpelits®s
I ntergouvernement al S (GIEC, toarnt vaoski usbus 0 n du Cl i
I

dOabra® i on angdgRC€@phon&oidte dG¢u plus optimiste
pessimisteen terme de rejets de GES pour le XXfsi ~c | e, | es sc®nar |
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suivants : B1 (+L, 8AC de di ff®rence moyenne entre | a
XXI' "$i “cl el, 4BQ) +MIARC)3+ ARC) ]+ (I PCC, 2007).
Un MCG est un out il num®r i que qui r ®sout
m®c ani que et de |l a thermodynamique des fluid
ai nsi gue dans | e temps. Crtnwm®rnilqgqperdet d
param®trage des principaux procetssus (physi
biologiques) g u i r®gi ssent | e syst me climatique.
l es scientifiques pour repr ®senter avec | e
complxi t ® de | a physique atmosph®rique, aucun
pr ®ci si on I e comportement futur de I 6at mo
i nsuffisamment connu. Les mod®Ilisateurs en

climatiques du futuf ¢es projection®  ¢seni produites, pour des mailles de
quelquescentaisel e km de cot® et en fonction de pl us
ant hropiques de GES et dbéa®rosol s, doi vent
de prudence (Beltrando, 2010).

Depui s une di kaesnemodo6hnra®eosnt ®vol u®s,

interactions internes au syst me <climatiqu
mod | es permettent dbébacc®der ~ des r®sol uti
de ces mod | es permettent dobéenvi Saglers | es ¢
®chell es spatialpscel sonbp®reat iMondn ellelse sde ¢
R®gi onalgegicoM@Bhcent ~ int ®redcddpmmer | es scient
des ®l ®ment s de r®ponses " l a soci ® ® sur

r ®percuslsée o,ns®cswlco@i ques et ®conomi ques.
22. Une tendance " | 6augment ati on des t e
di f f ®r e n tsudadesibiams hydraguesd

Déapr s |les MCB5i daualrant| é eclX&Xdngement cl i
traduira par un changement des cumulscsai:mi er s des pr ®ci pitatio

| 6®vapotranspiration potentielle. De fa-on
pr ®di sent une augment abautestatiivbdesetdansl®ci pi t ati o
zone intertropicale et wune sdvengentswwrt i on en zo
la | imite entre zones dbébaugmentation et zor
qui , pour certains mdad dedasFrancp atpeue par l e
déautres dans |l e Midi.... Ces r®sultats doi
carks pr®visions des mod | es clinmnatol ogiques
pour la pluvi om®t r i €Kittgl weteal., A998) Pourllaa t e mp ®r at u
contrainte hydriqgque future, un mini mum de
déincertitude einpolhGi&posd setfacteunc or e t

En revanche, pour | es temp®ratures qui j

cycle ph®nol ogi que, des pr®ci sions peuvent
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déapparition des valeurs thernmipgues quoti di

des mailles doéune taille dbéenviron 50 km de¢
r®sul tats de cette mod®lisation et pour deu
(fig. 6) , on remarque quben ®t ®, |l e r®chauffeme
une dim nuti on des pr®ci pitations sur |l es r ®
s®cheresses dans | e sud du pays ainsi qgue
Italieé) seraient donc accentu®es.
Scénano A2 Scénario B2
hiver . . hiver <

P e

Fig.6.Pr ®vi si ons d' ®cart de temp®ratur_5‘%tlaﬁn France m®trop
duXX ™i "cle, en ®t ® et en hiver-Franeee200¥n | es sc®nari os
(disponible™ http://climat.meteofrance.com/content/2009/9/21484ng

Les simulations pr ®voient aussi une ugn
canicules estivales en France. Les jour n®e ¢
maximale sp ®r i eure ~ 35AC) devraient devenir bec
fin du XXI ™si " clfig.7moamtre |l es r®sultats fournis

ARPEGEc | i mat -BeamM®¢ ®pour 3 sc®narios do®mi ssi
XX ™si “cle B1 (opti mare)tee A2 (pegsimBte), (leésnt er m®d i
moyennes de temp®ratures pr®vues varient au

20202 04 0. Cet exemple montre aussi gue <ce n
sc®nario pessimiste (A2), gue | e mod | e sin
plus ®l ev®es (ex. eqni dahrie 3e8 plus basses).tCece sc®nar
r ®s uvd pricmitd ®t onnant , est compr ®hensi bl e, i m (


http://climat.meteofrance.com/content/2009/9/21104-43.png
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sortie de mod | e ne donne qubdébune probabilit
de qguel gu elamogenne Raensiqud rélatiiement basse de 2038 indique

si mpl ement quobuneeperl Ilee vimd cdulre ewdr ssilmaud ®an
ce qui traduit | a variddliutire® paatuyr glulee | cau \
climatique néesti mpm@ai rien epgh ®nwen dand un co
r®chauff ement il ne faut pas eXtciare des a
m° me une augmentation de | a variabilit® int
derni res d®f%®nNnnclks, dadteXXtl bioeales e mod | e
val eurs | es plus ®l oign®es des ann®es actue
ce cas de figure, dusd erl ruis™ rdees 4dAGDE epnanri ersa pdpuo r
si cle qui ont d® ° ®t ® chaudes.

15,50

14,50 -

13,50

12,50

11,50 A

Températures(°C)

10,50 4

9,50 4

e Reims-Courcy

Point de grille
A1B

- - A2

B1

1960 =

o
3
s

1970
1980 :
1990
2000 3
2010
2020

2060 3
2070
2080
2090
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Fig.7.Temp®r at ur es moy e nsegenbrapour la statibneRei@sdirdya v r i |

en Champagne ( en €006)spousuwppintdteagrille ®r i ode 1950

ARPEGECI| i mat (Retic) couvrant [(eanor®gi on de | a Mont a

sur |l a p®riod20686)coptuirs| ppudalidh®ds sc®narios de si

A1B, A2 et B1(couleur 20012100) (Beltrando et Briche, 2010)

Les r®sultats pr®sent @€limatiRet&)udles du mod |
M®t-Poance confirment ceux dobaacwiksanees mod | es i
guasi certaine duCQetcelle prababimbes p ht®e mm®@rea tdwer e s

ainsi quel augmentati on
fr®e®quenoe®nedment®

probabl e
extr ®° medsesesctansa®@pxueacesnt

a ae

lh a

vari abi l

mul tiples

exempuael Utbi® n

et parfois

contrast ®e

nattendues
sui vant

sur | es ®
| es essence
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3. |l mpacts doébun changement <climatique sur

La for°t est un | ieu d' ®change d' ®nergi e,
chi mi ques. Ell e est daomachineuchmat®lie®linestn t i mport a
connu depuis longtemps gue le J@ fertilisation carbonique) a une influence
sur la physiologie des arbres. Ceunx l e transfor ment par phot
carbone organique et associ ® déelaune augmen
dur ®e de |l a p®riode de <croissance, cel a sel
®pi c®as et | es h°tres du Nord de | a France
plus vite ™giudalue &(aXj c arod 9) . Léaugment ati on
concentration en COr ®s ul t ant de | dactivit® humaine pe
aux for°ts si | 6arbre est en bonne sant® et
Cela est confirm&cmwdrogd gau e®t unbend rdaemndrqaue | a
radi al e des ar bsr eusn ea caewngnae mte® dd eepnuni®e s . M®° me
causes expliquant la croissance ne semblent pas encore suffisamment comprises
et not amment celles qgui pourrait expliquer
climatique, | a productivit® pourra baisser.

3.1. Les tendamces moyennes envisageables pour la croissance
des peuplements

En tenant compt e des r®sul tats de | a r
changement <climatique, il est envisageabl e
gui pourrait changernemi dodes dbomags neM°®° na
exercice est | argement di scut abl e car , )
i n®vitabl ement simplificatrice, elle apport
de sbéinterroger sur | davenir d@®sepaysages (
et qui dans gquel ques d®cennies pourraient ch
Si des effets b®nN®f i ques Tisnetammentsoyslas si bl es da
forme dObune augmentatiloor sIeue al et ® clsanet d&l
| e permettront, des ef fets n®f ast es sont a
mi gration vers |l e nord dbéinsectes ravageur ¢
bien diff®&rente débune r®gion ~ | dautre.

Les MCG pr®voient une tendéarsa - | 6 augme
montrent aussi qudi l pourrait y avoir une &
|l es ph®nom nes extr°mes (froids, chauds, p
fr®quent s. Lorsque | a disponibilit® en eal
tendancent alt'iamgmde | a temp®rature | oY el
principal (en particulier dans le NoEkt et en montagne), la stimulation de la
photosynth se, par 4 facilitprd lascroidgsamgetdest aux de C

peupl ement s. Mai s | aigmentdtids de par ®ntraintee n t une
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hydriqgue qui s 0i n s t-audst peis qui pdufraapbogresder dans | e S
en direction du nord et de -Armbag 8007) Ainsi , Gu
indique que | e Pin d' Alep eneuwm®ne m®diter
production de bois esythan®en "solusdd 62f5 et d
aggravation de |l a s®cheresse. Au final, | a
d"une r®duction de |l a productfigo8r. gl obal e de
cenlabsencedcci dent (s®cheresse exceptionnell e,
n'interviendrait que dans plusieurs d®cenni
pourraient | ' acec &|Rehkmar200Vpt abl e ment

Accidents =

- risques sanitaires, incendies,

- érosion en zone de montagne
et méditerranéenne

Production de la forét
\
-

2010 Années 2100

Trait plein : hypothése d6 wlution progressive
pointillés: hypothése « d@ccidents » exemple vers 2030-2040
Fig8.Sch®ma t h®ori queddd®ivwil u®Tirdahiutn ep Ifleairrfptr:o hypot h se

d'"®volution progressive ; tiret®s : hypoth se d°
de 2023 et 2048 (Romahmat, 2007)

Si |l a plupart des chercheurs s'accordent
aires de r @pedrlitei td oo e emd s, vers des zon
froides, |l es modal it ®s de <ces d®pl acement s

Comment s'op®rera | a disparition des v®g®ta
interannuelle sera plus grande (zone de transitiénpuelle vitess® Pendant

cette phase de migration, |l es esp ces ser
pathog n%etsretapewuit aux d®pl!ts de particul es
est tr s difficile " prendre en compte aujo
3.2. Simulaton@® | 6aire potentielle des essences
Depuis une dizaine db6éann®es, des recher

mod®I| i ser |l es relations entre | es essences
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comment ces d
sc®narios cl i

i st butfi ®es gourrrepioenrste 't rdei fi
aen
et al (2005) , p
f
F

stri

al. 1 2004)u Endrarcd] lenttavawex yWle Badeau

r®sentent | 6i nt ®r °t dé°tre r
ativement i car il s utdrelde sent | es (
0
1

ti

wn -

®

ne
nventaire re er Nati onal (1 FN) sur
04 259 points de sondage de

- o — —

re

| 6

(rel ev®es sur

point de relev® pour e n \gioupesd ' €13 cleas de f «

pr ®sent ane¢ md®paratiirteisord sembl ables ont ©®t® d

débanalyses statistiques et |l es donn®es ont

donn®es climatiques (temp®ratur e, nombr e (o

rayonnementé) en pointioea ¢me®thedde AURBHHOY¥

de B®ni chou et; LdkbdaBurterteonparlt98aryec | a carte

00F(cette ®tude pionni re a ®t® r®alis®e san

constitue une | imite maj eurresterchereaa validati o

aires potentielles pour chacune des essences prises en compte en tenant compte

des contraintes climatiques. Loatlas produi

forestiers pour | e choix 7 wvenir des meill e
Lafig.9montre deux exemples de r®sultats obt

vert, | dautre pour | e h°tre en appliquant u

Le ¢ h?® nQuercuseilex L )(, esp ce embl ®matiqgue de
m®di terran®enne e sstzonssude fortesi dhaleprs éddecfartt dans |
ensoleillement estivalfi§y. 9a) . Son extension est par aille
fortes amplitudes thermiques annuelles et par un trop grand nombre de jours de
gel . Dans | d6hypot B, SdiCeieonusni eo n® |p@wartriacint dde® p+a s s
latitude de la Loirefig. %) . Et comme | 6indique | es auteurs
du ch°ne vert peut °tre transpos® " | a maj c
| 6ol ivier, |l e pin dOoAl eprtetcl e pin parasol , |
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a) b)

Probabilités de présence

| 010203040 06 0708 0910

<) d)

Hétre actuel Hétre 2100

Source : "Projet CARBOFOR. Tache D1 : Modelisation et cartographie de I'aire climatique
potentielle des grandes essences forestiéres francaises". Juin 2004. V. Badeau (INRA), J -
L. Dupouey {INRA), C. Cluzeau (IFN), J. Drapier (IFN) et Ch. Le Bas (INRA).

Figg9.Ni che climatiqueadetch°hdsSVeéei] da¢ tXKel (
du he°etrcg attuel d&'%Tf T d (decunierx projet
CARBOFOR, 2004)
N.B.: Lacouleur grise indiqueunemoe 0% | es param tres climatiques
futurssmtaud el © de | a gamme actuell e
(http://www.inra.fr/les partenariats/collaborations_et_partenaires/entreprises/en_direct_des_labos
/quelles_forets_en_france_en_2J00

Le h°tr eFagus sylvatica ) ést une essence de plaine dans le
nord de son aire et plut!t de smomtagne ver ¢
peu pr s partout | orsque | es figr9%Pci pitations
Avec une hypoth se de plus fortes temp®r at
pr ®ci pitations son aire pourrait r®gresser
guart sudouestdu pays fig. od) . Le m°me ph®nom ne pourrait
pour | es es@pr des :mom®lagze, sapin, ®pic®a, é


http://www.inra.fr/les_partenariats/collaborations_et_partenaires/entreprises/en_direct_des_labos/quelles_forets_en_france_en_2100
http://www.inra.fr/les_partenariats/collaborations_et_partenaires/entreprises/en_direct_des_labos/quelles_forets_en_france_en_2100
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3.3.Quel gues sp®ci ficit®s des r ®gi ons d
i ons

r ®gi m®di terran®ennes

Au final, mal gr ® | es | ipmoduitsepar le® voqu ®es s u
mod | es <climatiques, guel ques sp®cificit®s
par l es diff®rentes sorties de mod | es. En
r®gi ons c¢limatiques, dans | esquelles | es im
impor t ants, attirent plwus particuli rement |6

iDans |l es zones montagheuses, l e changem
simul® par | es MCR se traduira par des pre
r®duction de |l a dur ®e do6 e epm thérgigueme nt . Compt
altitudinal moyen, pour chaque degr ® d' augme
la Iimite inf®rieure de |l a neige devrait re
altitude. Aux altitudes 01/2 | " ennei gement 0
torrente | | e pourrait cro’tre, ot amment en d®bu
i mitant la r®tention d()eau solide en sai
cons®quences sur | e chargement des nappes a

hydr o®l ect rimenateosen eau descertaines \lleslet contrebas des
massifs montagneux.

iDans |l a r®gion m®diterran®enne, on pourt
de | a temp®r atur e estival e ainsi qgu' ” un e
printani res pl usle restep durphys.nCela swraij biem dan s
®vi demment des cons®qguences majeures sur | e
| argement doéorigine criminelle et dont | 6 ex
par le manque de gestion de ces espaces sensibles. Deaplug, t ®quence de
p®ri odes s ches ainsi g u e erfl s‘accentoen, cer ence des
gui ne manquerai-t pas dbéavoir des cons®que
| 6®r osi on des sol s. Léaugmentation du risqu
propor ti on pl us ®l ev ®e d sol fr®qguemment |
accroi ssement du t aux d6é®r osi on, surtout s
fr®gquents dans <cette ®qgi Mai s |l es incer
d¥s aux actions de malveillance esle d o mmage s t doéautant plu
gue | 6habitat r®cent se di se |l argement d
parcelles © proximit® des bitations ne so

Cela ne veut pas dire quéoéeters.Dans | | e oubl i e
l es r ® ons 0% | 6eau permettradéla croi ssanc
t emp®tr ureé, Jdparsttackaogetdd i@GOra par attei
le d®vel oppement forestier va aomro tre | a ¢
augmenter | a mortalit®. Par exemple, dans |
proches les uns des autres, les arbres pousseront plus haut et seront
m®cani quement plus fragiles face aux temp°t

gi
a
I
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Ces quelques r®sultats demaodeint mPs epa®vi
débautres ®tudes et par une meill eure prise
®chell es |l ocal es. De nombreuses guestions
suffisammetets pré@xcirsveess or g-eliesaggmender des sol s v
ou diminuer? A quelle vitess@ Certains sols passeroiis des seuils minimaux
critiques pour |?desrsolssvonistse dompor@r copnimes i q u e

puits ou source suBplQ@méntairme etheredamhomse | ¢
|l a compositi on? Siteo ult @at noessp hf are°ts du territ
pourraient °tre affect®es par |l es cons®qgue
climati que, certaines r ®gi ons cumul eront m
devront focaliser pl us particulde rement | 6
r®duire | es cons®quences n®gatives du chang
Discussionet concl usion: un avenir difficile
Les cons®quences dobéun possible changement
encore source doéinterr ogsxduclimatfatyr,sgrue ce soit
|l a r®ponse des ®cosyst mes ~ ce nouveau cl |
| 6Homme ~ prendre des mesures pr®ventives
devraient co%ter mois cher que des mesures
Plusieurs actions volontairades hommes permettront certainement de
r®duire | es cons®quences n®gatives. Ainsi,
plus de chances de se maintenir, car ces e
exigences en ce qui c onc e rSncertaines sontl i mat moye
moins sensibles ou mieux adapt®es que dobal
per manence du couvert forestier. De m° me,
arbres de t ousapiiogs YWignees fdleerxiableens ,gque ceux ¢
dé@enseule classe dbdéoOge. 1 sera en effet [
ddéajuster l es r®coltes en fonction de | 6®v
pl antation des essences qui r ®si stent Il e mi
concern®e. Dubeasut des comadaint @ pourraient aus
comme par exemple wune diminution de | a den
consommation en eau dans |l es zones 0% ce f a
Maislesc ons®quences pour | a forutrent déun chang
aussi °tre positives dans un certain nombr e
|l orsque | 6eau ser a suffisante, | 6augment al
probabl ement ) certaines esp ces (c dr e, |
d®vel opperi dassotes!| Fr®g sont pour | 6i nst ant
mani re g®n®r al e, | 6,ddcrdei 4 sae memip ®t wattua lex mob

permettral ablgmentation de la croissance et donc de la production, lorsque les
sol s et | a di s p o rconme parexe®@pleedansleaordddpays.per met t r a
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Aujourddhui , | a priorit® est " l 6i nt el
fondament al e et appliqgu®e afin de mieux ce
entre des |edl®rnaourg meenst atteilon du gweg carboni qui
ou |l a fertidobiatu® rceu pualt , |l e fonctionnement

couverts forestiers actuels et dans un contexte de changement climatique.

Remarque de | 6auteur

Ce texte correspond au prolongement du r «
dans |l es actes du XXI Ve colloque de | d8Associ
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A DRINKING WATER PUMPING STATION IN A DEGRADED
RIPARIAN LANDSCAPE: HOW TO OVERCOME ANARCHY
AND ACHIEVE BALANCED, SUSTAINABLE DEVELOPMENT?

MATEJA BREG, JERNEJA FRIDL, DRAGO KLADNIK,
ALEG SMREKAR, MI'MI URBANC

This article presents gravel plains as a natural, social and cultural featuire panticular
as an important part of the human environment in cities. The first part, which is more theoretical,
presents the role and importance of gravel plains and shows the human impact as a factor in the
way they change. This is followed by a detdilpresentation of a specific case, the gravel plain
along the Sava River in the northern part of Ljubljana. Due to continuing illegal human activities
in this area, its fundamental function as a source of drinking water for the needs of Ljubljana is
underthreat. Decades ago people hauled away gravel from this protected water catchment area
without any supervision or control, creating pits which were then filled with garbage, and in this
way more than a hundred illegal dumping sites accumulated. None gfrdlective measures
taken to date, neither legal regulations nor physical barriers and warnings on site, have had any
effect, and the area has become a textbook example of a degraded riparian landscape. It could be a
space having multiple coexisting fuimns of water catchment, nature conservation and outdoor
recreation for the urban population, but this possibility has not found an appropriate place in the
perceptions of the city residents. Thus the question arises as to whether any further clelaup will
any |l asting effect in the absence of a radical
Keywords Slovenia; Sava River; illegal waste dump; gravel pit; drinking water; priority cleanup.

1. Introduction

In Central Europe the dewgiment of cities throughout history has
always been closely associated with gravel plains, since the majority of cities
grew up around the major rivers or their tributaries responsible for creating
these plains (Galluser and Schenker, 1992). Natural fovdaish until more
intensive settlement by humans were the only ones to shape the landscapes of
these regions, acquired a rival in humans, who interfered with the natural course
of events more intensively in some places, less intensively in others. Human
activity was not limited to conversion of forests along river banks into
farmland; it also focused on the reshaping of river courses, which caused major
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changes in the appearance of the landscape, reduced biological diversity and
affected the groundwaterdctly associated with the river (Urbanc and Breg, 2005).

The results of natural and social processes were dependent on their
duration and intensity. The impact of minor changes over a longer time period
can fade, and a gradual return to the original ssapmssible. However, in the
case of radical and lasting changes, older landscape systems have acquired new
functions and content (Richling, 1999). Urbanization has a special role among
human impacts, since it causes substantial changes in the enviramdehe
way it functions.

In the varied relief of Slovenia, gravel plains with their aquifers and
intergranular porosity are on the one hand the most important source of drinking
water, supplying the needs of more than 90% of the population, while on the
other hand they are the economic, transportation, and settlement core of the
country (Kladniket al, 2002). Accordingly, the pressure on them is extremely great,
with different activities constantly seeking a suitable place for development.
Especialyvi ner abl e are regions outside the citybo
vicinity. As a result of different views regarding natural resources, and especially
because of the revaluation of the economy of their utilization, this space is

continually overburd n e d , in which peopleds concept of
an important role. The latter shapes our attitude towards the landscape:
fiSocieties interpret their environment acco

they manage it according to the way they intarprgBdrqueet al, 1994).

Modern cities of economically developed countries, including Slovenia,
diverge fundamentally from concepts of sustainable development, since they
require vast amounts of land for their activities and for satisfying the material
and energy needs of their populations and for the disposal of various emissions
and wastes. In so doing they inevitably come up against the limits of the ecosystem.
The capability of the ecosystem is limited by a thifamensionally conceived
space whiclincludes an inventory of natural resources {raewable, conditionally
renewable, and renewable) and the capacity to absorb wastes, pollution and
environmental impacts (Plut, 2003). Degradation of the urban landscape is thus
a consequence of the incomid@ of materials cycles (for instance waste) and
the excessive use of noanewable natural resources (for example, gravel),
which impacts the environment and causes changes in the landscape composition
and the dynamics of the city and its surroundingedBnd Urbanc, 2005).

The subject of our study is the area of
station, the part of the gravel plain along the Sava River that is intended to
supply drinking water to the residents of the capital city, Ljubljana. Although
the gravel plain along the Sava has had a variety of functions in history, its
groundwater has been an important source of drinking water throughout the
whole time. The Sava River, which feeds the groundwater, has also represented
a constant threat to the cityn order to reduce its destructive power, since
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centuries ago people began to regulate it using various measures. Consequently
they changed (among other things) the natural dynamics of gravel deposition, a
natural resource closely associated with therrithat accumulated over long
geological time periods. Since the renewability of alluvial gravel deposits is
much lower than the setfeaning capacity of water, we consider gravel a
nonrenewable natural resource. Space as a basic precondition for the
devdopment of the city of Ljubljana is also nonrenewable.

In the case of Jargki prod, we would I|iKk
on this gravel plain, despite its crucial function, is unfortunately also frequently
subjected to a number of illegal actiesi Due to the risk of flooding, the
uncl ear ownership structur e, and the presen
prod is at present an unattractive location for the expansion of built areas. At the
same time, due to the general abandonment of faromnnigss favorable land,
the area is becoming overgrown by bushes and trees. However, the major reason
for the severe degradation of the area is certainly the low level of awareness
among the urban population. This riparian landscape has not found desuitab
pl ace in the | ocal residentsd system of va
resource, not just water, but also gravel, and last but not least as a convenient
place to illegally dump their garbage. The excessive amount of gravel dug from
pits that aretoo deep, the illegal dumping of waste, and especially the
unregulated filling of gravel pits with this waste are all connected with the
economic and social development of Ljubljana, especially in the second half of
the 20" century. The poor managementgrhvel pits and the space in general
are primary reasons for the fragility of this protected water catchment area.

Recognition of the urgent need to protect the quality of groundwater has
found a place in new European and Slovenian legislation. The Water
Framework Directive (WFD, 2000/60/EC) has prioritized the need to achieve
good water quality in Europe by 2015. To this end it anticipates the
establishment of an integrated water management system for the waters of
individual river basins. The Slovenidraw on Water (Official Gazette of the
Republic of Slovenia, 67/2002 and 110/2002) has designated two water
management areas: the water catchment area of the Danube, which takes up
81% of Sloveniads state territotcy, and the
Sea, which accounts for the remaining 19%. Both surface and underground
water bodies are designated in these regions as basic management units, and
goals for the achievement of good water quality are also defined. Natural
features as well as the humampact on a given region are taken into
consideration in the treatment of individual water bodies.

Based on these criteria, 21 groundwater bodies have been designated in
Slovenia. For a water body to be considered as being in a good state, it must have
suficient quantity as well as meet certain standards based on chemical analysis
(Directive on groundwater quality standards, Official Gazette odR®4.00/2005)
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A 2006 analysis of the possibilities for the achievement of a good condition of
groundwater bdies for the Sava River basin together with the Ljubljansko barje
marsh found that environmental goals were not under threat. Locally the water
body does suffer from some significant impacts, but the results of official
monitoring show that the goals setncbe achieved if the protective regulatory
measures already in force are strictly observed and the degraded area cleaned up.
However, in practice the ineffective enforcement of the law and the low
level of awareness among local residents (Smrekar, 2688)tb actions which
destroy the natural balance and reduce the values of the space. Instead of an
ecologically, economically and culturally valuable open space within the territory
of the city, we are creating a degraded riparian landscape which om¢heuto
will also inevitably undermine our own health. All the measures taken so far
have shown that legal ordinances which only remain on paper are not enough.
What is needed is raising the awareness of people and creating opportunities for
the formation 6 invisible but deep and lasting ties which would cause the
majority of the population to place the area in question on a mental map as a
special and indispensable value. Only then can they be actively included in the
management of water resources, forahhtihey are provided with opportunities.

2. Description of the Study Area

Jar gki prod is a microlandscape on the |
edge of the city of Ljubljanads territory.
protection of theteior y of t he Jar gki prod water supp

of the most important sources of drinking water for the capital city of Ljubljana.
Regarding the degree of protection, the area is divided into a narrow Zone 0,
which is fenced off and has the stast protection regime, and two surrounding
ones, Zones | and IllIA, with no restrictions on physical access. Due to the
available reserves of the aquifer and the pollution of other existing sources of

water, the quantity of IMilelyiecrcaspumped from Ja
If we ignore the anthropogenic impacts on the natural landscape
processes, Jar gki prod is a gravel fl oodpl

Ljubljana basin, by the Sava River and its tributaries. A hundred years ago this

was still an ative gravel bed which accumulated alluvial deposits from the Sava

during periods of flooding characterized by a reduced transport capacity of the

river. During these episodes the course of the river could shift by up to 100 meters.

Inthe 19 centuryhulmns began to regulate the riveraos
decreased flooding and consequently the deposit of gravel. Waterborne gravel

congl omerate | ayers, which in Jargki prod a
exceptional i mp or tex supply. Theogrountiwaterkdlripgana 6 s wa't
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periods of high water is only-8 meters deep, while during periods of low water
it is 811 meters deeApaliza.., 1995).

Jar gki prod has no settlement, and with t
a completely nowurbanized area. The poorly developed shallow soils along the
riverbank support the natural vegetation of trees and shrubs as well as grassland.
On deeper soils, where a couple of decades ago there were still meadows and
fields under agricultural cultivationhérny shrubs are now taking over the land.
To the south the area is bounded by the regulated river channel of the Sava,
while to the north it approaches a suburbanized area at the outskirts of the city,
consisting of housing and an industrial, businesd, services area stretching
from west to east. In the immediate vicinity of the pumping station there is a
heavily traveled road, while the protected area itself is crisscrossed with gravel
roads and tracks which a few years ago were still used for haaluay
building materiali graveli from the river bank and now enable the illegal
dumping of waste there. In the area between the pumping station and the Sava,
where the excavation of gravel was most intense, many of the gravel pits are
filled with varioustypes of waste, while a few are also already overgrown. The
gravel pits in Jar gki prod are the most i
landscape. Their poor management and of land in general is the main reason for
the increasing impact and consequent vialbiity of the water protection areas
of the Jargki prod pumping station.

2.1. Creation of The Water Protection Area

The methodology for designating water protection areas has a rich history
both in Slovenia generally and in the Ljubljansko polje aresenspecifically.
The size, shape, and division of the water protection area for the Ljubljansko polje
aquifer has changed over the last fifty years with respect to the number of pumping
stations and the development of various activities and their derfanaater.
Protected zones in Ljubljansko polje were first designated in 1955. In
contrast to later divisions, at first onbne (narrow) protected zone was created
around each of three stildl active pumping
Since building was prohibited in the vicinity of the pumping stations, these
protected zones were crucial for preserving the quality efwater source
(Breznik, 1988). After 1966, under pressure of urbanization, the construction of
individual houses and new residential neighborhoods within the narrow
protected area was permitted.
The expansion of the city and its growing population ireedathe
demand for drinking water and hence additional pumping stations. A 1977
Ordinance on protected zones (Official Gazette of the Socialist Republic of
Sl ovenia 18/1977) was the first to designat
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pumping station, wich at that time was still in the research and planning phase.
The ordinance designated an expanded (third) and an influential (fourth)
protected zone which encompassed areas from which water percolated or
flowed into the groundwater. Based on an analg$iaccidents at home and
abroad caused by deteriorating water quality, an immediate halt to building in
the innermost protected zones was proposed.

Protected zones and conditions for supplying water were designated anew
by the Ordinance on the protectiarf sources of drinking water in 1988
(Official Gazette of the Socialist Republic of Yugoslavia 13/1988). This
ordinance divided the water protection area into the first or innermost water
protection zone, which was intended solely for the water suppliityathe
second zone, with a strict protection regime, and the third or outer zone with a
less strict protective regime.

The 2004 Ordinance on water protection area for the water body of the
Ljublijansko polje aquifer (Official Gazette of the Republic 8fovenia
120/2004) currently in force introduced a new approach to the protection of the
water source used to supply Ljubljana. It took into consideration all the
complicated sides and the need for a certain reorganization of protective
measures in the deusly threatened area of water resources. The previously
uniform second water protection zone was divided into two areas, llA in 1IB, in
order to ensure improved protection of water resources. The degree to which
these most recent provisions will be effee and contribute to the protection of
the Ljubljansko polje water resource will become evident only in a few years.

3. Materials and Methods
3.1. Data Collection

We collected most of the data through field work, in the course of which
we recordedthe most important anthropogenic elements associated with the
degradation of the water protection area and the groundwater. A field survey of
a territory measuring 2.17 Kmwvas conducted in the winter of 2004. We
concentrated on a census of visible objextsthe surface. In four gravel pits
which had been filled in and overgrown by vegetation, we took soil samples,
after partially clearing away the waste, for chemical analysis.

Due to the potential danger of groundwater pollution from seepage, the
greatestttention was given to illegal dumping sites. A pile of waste of at least
1 mj in volume was recorded as a separate d
location and current state of active and abandoned gravel pits since these are
especially problematic @uto the thinning of the protective layer above the
aquifer and their attractiveness as waste dumps. In order to show the
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ineffectiveness of legislative measures and the extent to which the illegal
dumping of waste is still entrenched in the attitude agtthbior of people, we
also recorded the cautionary signs and barriers on the access paths.

The location of the individual object was determined in the field with the
help of a GPS (Global Positioning System) device, by a reading of thelGaugsg e r
coordiates of the centroids of the dumping sites and the circumferences of the
gravel pits. Data on the ownership of the illegal dumping sites observed in the
field (for example, the visibility, type of access, type of wastes, estimate of the
guantity of wasteand so on) were entered on specially prepared ceshgess.
After the field work was completed we combined the GPS measureamahts
attribute values from the census forms in a digital data base. We then added to
the data base which we acquired directlynalirectly from existing data layers
of relevant institutions (for example, water protection zones, numbers of
cadastral communes and parcels, name of the owners of the parcels).

3.2. Analysis of the Data

The data base established is a suitable sgapoint for statistical and
other analyses of the data, which cannot be carried out without the use of
suitable programs, in our case ArcGIS 9.1. Further on we would also like to
mention some of the more important analyses we appealed to. One of them was
the usage of functions for calculating the distance of points from selected
objects through which we determined the distance of illegal waste dumps from
the water protection area 0, from the Sava River, and from the nearest nucleated
part of the settlemenfAnother one was the raster interpolation which enabled
the preparation of a raster digital elevation model and of a raster digital model
of the groundwater level, with cell size of 5 x 5 meters. The differences in the
values of the cells of the two modefentioned revealed the distance between
the groundwater level and the waste dumps.

The data base organized in this way also enabled the preparation of a
large number of thematic maps, which unfortunately indicate an alarming
situati on i areatDuesto thedarg§ kumbepof ilkegal waste dumps
and the considerable expected cost of cleaning them up, in the short term a
complete cleanup is not feasible. For this reason we decided to prepare a list of
priority sites to be cleaned up. To this emd paid particular attention to the
values of nine indicators which were assigned a certain number of points
depending on the state of each dump (Rxiegl, 2005)i table 1
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Table 1

Scoring illegal waste dump factors for cleanup purposes

CONTENT AREA

indicator

number of points

vulnerability of the area

distance from the water protection

zone 0

5.8,11.14, 17 or 20

average distance from

groundwater level

n

8.11.14. 17 or 20

location in the water protection S5or10
area
degree of impact quantity of all wastes 2.4.6.80rl0

quantity of hazardous wastes

10.11.13. 15 or 17

suspicion of possible waste lor3
beneath the surface
aesthetic aspects of impact extent to which the dump 1s still 1.2,3. 50110
being used
visibility of the dump 0,30r5
field assessment of cleanup proposed method of cleanup 2.4o0r5

The sun of the points assigned for all nine indicators provided a
guantitative assessment of illegal waste dumps with regard to their impact on
the water resource and other negative environmental impacts. The dumps were
classified into five categories for prityicleanup (Bregt al, 2006):

Class 1: from 71 to 90 points (12 dumps);

Class 2: from 61 to 70 points (25 dumps);

Class 3: from 51 to 60 points (37 dumps);

Class 4: from 41 to 50 points (50 dumps);

Class 5: from 30 to 40 points (27 dumps).

M1 MI
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Since a large number of points means a greater impact on the
environment, and especially on the water resource, we concluded that the
dumps in the first two classes are in need of urgent cleanup.

We gave particular attention to the analysis of a series of orthophotos
taken at roughly fiveyear intervals from 1959 to 2004. By comparing photos of
the same area during different time periods we wanted to determine as precisely
as possible the chronology of the creation, expansion and abandonment or
cleanup of the gravelitp

4. Results
4.1. Gravel Pits

We recorded 22 gravel pits by means of a census in the field and
determined their state in the orthophotos. These varied widely in size and depth.

Their areas measured from 25 m] to 65 000
30000 mj . I n the deepest pl aces the gravel
depth. One of them for instance measured even more than 10 meters. The

average gravel pit thus measures about 855C¢C

042 mj (Urbanc and Breg, 2005).
The development of gravel pits over time was determined from orthopohotos
taken in 1959, 1964, 1970, 1975, 1979, 1985, 1989, 1995, 1999 an(figo0y
Before 1959 there were no gravel pits. During this time the gravel beds were
intensively overgrowrby vegetation. The first smaller gravel pits appeared in
1959 and were in use up unti/l 1975. Their
1970s the hauling away of gravel expanded to such an extent that individual
gravel pits were merged into one extensiveeaceve d ar ea measuring 750/
The newly created gravel pit was active up until 1985, when they began to
deliberately fill it in. Its central area has now become overgrown.
Building materials are the dominant type of waste dumped into the gravel
pits. Conguction companies as well as individuals who excavated gravel and
sand from these sites during the construction phase more often than normal then
illegally dumped excess building materials and other waste back into the pits
when the construction was fihisd. Since these unsupervised dumps continue
to accumulate waste, in various forms and unknown quantities, it is impossible
to accurately determine their impact on groundwater quality. Building materials
consists also of hazardous waste such as asphatiysglastics, leftover paint
and varnish, and asbestos slabs.
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The development of gravel pits over time
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Fig. 1. The development of gravel pits over time

Due to the stripping away of topsoil and vegetation and the resultant
lowering of the ground level, the danger of sudden contaminatibn
groundwater is increaseBor this reason researchers at the National Institute of
Chemistry took eleven samples for chemical analysis. The analyses showed that
the content of heavy metals, chlorides, sulfates, polycyclic aromatic
hydrocarbons, volagl aromatic hydrocarbons and polychlorinated biphenols
does not exceed maximum permissible values, which is also confirmed by
regular testing of groundwater quality (Urbanc and Breg 2005).

4.2. lllegal Waste Dumps

We discovered and studied 151 illegal watitenps in the 2.17 kiarge
area of Jar gki prod. The average distance
five dumps it was less than 3 meters. 40 dumps were fully active, 44 were
partially active, and 67 were abandoned. We estimate that 54 waste dumps are
less than a year old, which indicates that dumping of material is still ongoing.
Their total area is 26 273’nwhich means that 1.2% of the area studied is
covered in waste, making Jar gki prod one
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burdened by waste. Thaverage illegal waste dump measures 17839mall
dumps predominate as only 30 are greater than f0@mong them there are
also four with an area afiore than 1000 fmbut these take up almost six tenths
of the total area covered in waste. The total m@uof waste is estimated at
42,464 . Eighty, or more than half of the waste dumps, do not exceed.10 m
On the other hand more than thfearths of the illegally dumped waste is
found in the sixth largest dumps with a volume of more than 16Geabie 2).

Table 2
Main characteristics of illegal waste dumps at
size of dump number of share (%) volume of waste share (%)
dumps
upto 10 m° 80 530 350m’ 0.8
11 te 100 m* 43 283 1706 m* 4.0
101 to 1000 m” 22 14.5 7758 m° 18.3
over 1000 m’ 6 40 32650 m’ 76.9
TOTAL 151 100.0 42 464 m° 100.0

Recent gravel pit condition Activity of waste dump
% tecent excavation, filed @ ative (3B
C3 recent excavation, partially filed (B partly active (45)
=% oider excavation, partially filed and overgrown & inactive, overgrown (14)
L ooer excavation, partially filed and partially overgrown @ inaclive, partly overgrenn (35)
older excavation, partially filed, but nat overgrown © inactive, nat overgrown (17)
7 older excavation, ety and overgrown study area border

[ water protection zone 0

reg M. Utbane,  Kladnik, J Frid
ar

Sourcs 100, 2005, © Surveying and Mapping Authory oTR'S
@anton belk Gesgraphioal Insttute ZRC SAZU, 007

Fig. 2. Recent gravel pit condition
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The locations of illegal waste dumps are usually hiddenterms of
guantity, more than 95% of waste material is deposited inesparsds. Favored
places for dumping waste are also in shrubbery at the edge of wooArnd.
already pointed out, gravel pi{$ig. 2) are tempting places to dump large
guantities of waste: although they comprise only 38, orfoungh, of the total
numberof dumps, 31,732 Pror almost thredourths of all the waste identified
was found within them.

78 waste dumps are exposed, 64 are partly covered, and only 9 (very
small ones) are completely covered. Partially covered dumps tend to be larger
ones, while as rule those that are completely covered are smaller dumibe
case of 52 dumps (34.4%) there are grounds for suspecting that an additional
amount of waste is hidden below the material we examined.

Only a small portion (26.3%) of waste is dumped andl which is
privately owned, while the majority of land where waste is dumped is public or
owned by legal entitiesA relatively larger amount of waste is found on the
latter, which reveals the lack of interest and monitoring on the part of the public
sedor over what takes place on public lands.

Various types of access roads lead to illegal dump sitest common
are gravel roads (84.1% with respect to volume and 76.2% with respect to area
of waste), followed by farm tracks (11.6% and 14.8%, respeglivehths
(2.8% and 6.3%, respectively) and finally paved roads (1.1% and 1.8%,
respectively).Most common are waste dumps that can be accessed by car or
truck, but almost as many have such poor access roads that they can only be
reached by tractor. Theege also a few which can be reached only by car, while
eleven smaller dumps cannot be reached at all by motor vehicle but only on foot.

Almost threefourths of the waste comes from construction, followed by
household waste. A visual inspection of the waahd detailed analyses of
samples taken showed that there is not a lot of hazardous waste. Estimated
calculations showed that among all the waste roughly a fifth is hazardous.
Almost ninetenths of the hazardous waste consists of construction waste such
as asbestos cement roofing sheets, asphalt, fiberglass insulation, steel wool, tar
for insulation, and similar materials. Hazardous waste also comprises abandoned
cars, parts from machinery and other apparatus, industrial glues, containers for
paint, solvets and agrochemical preparations, plastic bottles filled with dye or
paint, motor oil and various metal barrels with unknown contents.

4.3. Warning Signs and Barriers
There are ten signs along the access roads which warn that dumping of

waste in the watr protection area is prohibited. Judging by the freshly dumped
waste we can conclude that many people deliberately ignore them.
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The main obstacles to the dumping of waste are supposed to be various
barriers, but it is obvious that simply erecting themdsenough, given the low
level of awareness among potential polluters. Altogether we counted 15
barriers; many of them unfortunately can be easily got round. Seven were set up
along gravel roads and farm tracks, and one along a path. Three barriers can be
bypassed by vehicles, and five can be bypassed on foot. Seven are effective
enough that it is not possible to continue along the route to a relatively distant
waste dump. Some barriers close off access to two routes at once since they are
erected in themmmediate vicinity of an intersection.

The most common types of barriers are felled trees and embankments:
there are five instances of each. In two places there is a ditch, but field workers
discovered that this type of barrier can be filled in and dumedimginued. In
two places there were concrete pyramids placed on the access routes. The
barrier gate on the access road placed at the southern end of a large gardening
colony is only partially effective. Barriers are most effective in wooded areas
where itis impossible to bypass them.

5. Discussion

The census and analysis of the state of
that in order to preserve the current level of groundwater quality it would be
necessary to clean up all the illegal waste dumps. Dubket large amount of
waste and the associated costs, a complete cleanup over the short term is not
feasible. For this reason we foresee a gradual cleanup, to be implemented in
stages. To this end we established nine indicators which were given number
values based on the properties of individual dumps and their corresponding
attributive values. The point system was based on the landscape ecological
features of the area and on the properties of the waste dumps which are most
significant from the standpointf eheir threat to the water resource and other
negative environmental impacts. In order to preserve groundwater quality, it
would make sense to clean up the 12 dumps in Class 1 of thebpead
classification system immediately, and another 25 in Classs Zoon as
possibleThe illegal dumps in the remaining three priority classes are disturbing
more from an aesthetic point of view than due to their potential for pollution,
and can be cleaned up graduéfly. 3).

The dumps in the immediate vicinity ofie water supply station are
classified in the most Acritical 0 category.
from the water supply station, since as a result of pumping of the groundwater a
funnel depression has appeared and they are still within its comnigilerritory.
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Categories for priority cleanup

@ 1. Class- 711l 80points (13 study area horder
(@) 2 Class- 11l 70 points 25 [] water protectionzone 0
() 3 Class- 511160 points (37)

[ 4 Class- 411ll 50 points (50)

4y 5 Class- 40 points (27

.....
D ED ] T

Suthors: A, Smrekar bi. Breg, M. Utbane, D Kladnk, J. Frid
Cartography: M. Bieg and.J. Frid

Source: Digital othophoto 1 : 5000, 2008, © Surweying and Mapping Authority ofR S
@ Arton Melk Geographical Instiute ZR C SAZU, 2007

Fig. 3. Priority cleanup of illegal waste dumps

Ten of a total of twelve illegal dumps in the highest category are in
former gravel pits, and the waste is separated from the groundwater by only a
thin layer of earthSeven of theselumps are southeast of the water supply
station, in the area of a large former gravel pit which has been almost
completely filled with waste. lllegal dumps in the second most problematical
category are concentrated within the narrowest water protectica aah in
abandoned gravel pits now filled in with waste.
Given the favorable results of the chemical analyses done on soil samples
bel ow the waste in Jargki prod gravel pits,
simply by leveling the material and seedagrgss. As for the waste from smaller
illegal dumps in the shrubbery, it would make sense to haul it to the municipal landfill.
We anticipate that in the course of <carr
there will be additional circumstances arising whidh make the cleanup of
selected sites more difficult or even impossible. We have in mind primarily
access problems, since not all the illegal dumps are located along access roads,
and it will be necessary to get the permission of landowners. For thasreas
our model of priority cleanup sites we have also included a data layer from the
land cadastre and prepared a representation of the network of paths, farm tracks,
gravel roads, and paved roads in the area under study.
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Using analysis in the field webtained an unambiguous answer to the
guestion of which part of the area under study has the most pressing problem of
illegal dumping. For this reason, in the framework of the cleanup measures
proposed, we foresaw restrictions on access to places witlgeariamber of
active dumping sites. Among the different barriers used, gate barriers have
proven to be the most effective; thus we propose that four new gate barriers be
placed on access roads leading to the most critical areas. Unfortunately violators
do rot respect the signs posted along the access routes which prohibit the
dumping of waste. For this reason, in future it will also be necessary to step up
monitoring and enforcement by inspectors and police.

The balanced development of riparian landscapesninected not only to
environmental , but also to cultur al or soci
this reason we will achieve a lotgrm and balanced solution to the problem
only if we work systematically at both levels. It is of course first seag/ to
achieve environmental sustainability, which given sufficient political strength
will on the part of city authorities not be a major problem. More challenging
wi || be the realization of intentions to t
into a phce to enjoy oneself instead of a place to dump garbage. It is needed
only to change the nature of the transformations which occurred in the second
half of the 28 century and the beginning of the 2&entury. Independent
changesi here we have in mindhé range of individual and unconnected
activities which have characterized the development up td deiléneed to be
built on as planned changes carried out on the basis of administrative measures.

Both groups of measures influence each other in thesfyamation of the
landscape (Antrop, 2000).

One possiblelony er m sol uti on would be to give th
whose main function will remain the pumping of drinking water, additional
functions. The presemtay degraded area could be cleanedngtarned into a
green space for the relaxation, recreation and even education, through a
di scovery trail, of the cityds residents.
more effective only when Ljubljana residents recognize this space as having
value to themand accordingly give it a special place in their consciousness as a
public space. People could conceive it as
Thompson expressed it (Ward Thompson, 2002), where they could relax and
enjoy themselves doing various activitied.dourse all these activities must be
compatible with its most important function, pumping good quality water for
supplying the citybés needs.

Without a doubt, education has an extremely important role to play in
changing attitudes towards the landscapeweler, the awareness of the
importance of having a healthy source of drinking water and of the role of the
Jar gki prod pumping station in supplying i
systematically construct an appropriate system of values among city tesiden
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We need to go beyond the separation of the pumping station itself and its
immediate vicinity from the water that comes from there. Once people
understand the area of the pumping station and the water they drink as a unified,
inseparable system which @ne of the fundamental preconditions for their
health and quality of life as individuals and as a whole community, there will no
longer be obstacles in the way of developing a feeling of belonging. People will
become aware of their place in the landscagech means that the landscape

will become part of their lives and they themselves will become part of the
landscapeThis will fulfill an essential condition for a creative and responsible
attitude towards the landscape (Palatal., 2006).

6. Conclsions

In this article we have presented the g
natural, social, and cultural feature and an important part of the environment of
Sl oveniabs capital city. I n the introducti
gravel plains ad the role of humans in the way they have changed over time.
The selected test area was the part of the gravel plain along the Sava River in
Ljubljana wher e unl awf ul encroachments h ¢
fundamental function as a place from which tonpudrinking water. As a result
of extensive field research we produced an inventory of gravel pits which have
become illegal waste dumps over the last few decades and of the barriers which
have been put in place in an effort to stop this activity. Thesetsmhave had
only limited effect: in spite of their presence, 22 gravel pits and 151 illegal
waste dumps have arisen on an area measuring 2.17Tkm fundamental
problem of the degraded riparian landscape is that due to prohibited activities
overthel ast few decades it has become a fAti me
guantity of dumped waste with only a thin layer separating this waste from the
groundwater. The quality of the water pumped from the area is currently
adequate, but the question is whatill be like in the future.
The desired level of groundwater quality can be preserved only if the
waste around the pumping area is cleaned up. Studies by the Urban Municipality
of Ljubljana have unfortunately shown that the situation is very alarimisgme
water protection areas. Due to the large number of illegal waste dumps, the
amount of waste deposited there, and the limited technical and financial means
for cleaning them up, the problem in Jar gki
the near fture. Based on field research, an estimation of the vulnerability of the
area and a determination of the state of individual dumping sites, and the use of
GIS programs, we prepared a list of sites ranked in the order of their priority for
cleanup. The cafelly planned cleanup of smaller dumps which represent point
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sources of groundwater pollution and of larger dumps which pollute over a
wider surface, such as for instance gravel pits, is recommended.

The cleanup of illegal waste dumps will not solve thgrermproblem. In
future it will be necessary to pay more attention to preventive measures. New
waste will continue to be dumped unless there are investments in the erection of
additional barriers and implementing stricter monitoring and enforcement
policies in the near term. Greater attention should be paid to territorial planning
in water protection areas. But none of these measures will be effective unless
there is also a concurrent and concerted effort to inform, educate, and enlighten
different groups bresidents.
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URBANISATION AU HODN AETEMERGENCE DOUN SYSTEME
DE VI LLES SWR SIL-BARKA :
UNE APPROCHE SPATIO-TEMPORELLE

REDJEM ALI *, TACHERIFT ABDELAML EK

Since about thirty years, the urban dynamics which rested before primarily on the growth
of the two great a)ohHoda endg tMdhing aertaenragglorBesationsk
of the area. Thus, sees one emerging from new regional urban systems whose most dynamic
woul d be t hat -Barika. Tthédse lashkrnews stidrig surbdn growth since the end of
the Sixties ten, @awell as the cities located along the road axis in question. We thus studied the
urban evolution of this territory during this period, to clarify this phenomenon of urban extension.
This evolution is analyzed from the points of view of the growth of mdmnd known by the
territory, then form taken by this growth and finally of the influence of this axis on this one.

Keywordsa x i s -Bdrka urbamdynamics, agglomerations, growth of population, territory.

Introduction

L6OAIl g®ri e codaafbawmineatpih@asetr s i mportant
qui se manifeste par la croissance des grandes et moyennes villes et la
mul tiplication des petits centres ur bai ns
changeant ai nsi |l a confi gureadarbaio.dl et | 6ar ma
sbagit dbébun ph®nom ne | i ® " la crise des ca
masse tr s importante des ruraux d®raci n®s
par l es mutations profondes du milieu rur e
structue s ®c o n o mi -gpatiales depay@snoDgellidp 1986).

él 6instar de | 6 ®rganisaton ddéespacér ®rgmecn ad e |
telesqe | | es ont ®t ® h®rd®pReenstahngc@embéése nt  de
nous analyserons les conditonsqunt proc®d® ~ | a transfor mat.i
et centres ruraux en pet ishvagelevront | es, au fu
dur bani sati on deBalrdiakxae. rloeust ineord aMbisti®@sa et | es
concourent cette transfonmaetrogenossr obki
déautonomiedle ces petits centres, qui appartienne

*Institut de Gesti on de sMsilagAlgéria; arefjieredz@ybhoddfrai ne s, Uni ver s
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En abordant I e processus déurbanisati or
déindicateurs simpl es cC omme | e nombr e des
| 6espacectl urdeefpfopul ati on, l eur croissanc
composantes (Goueset, 2002) , on pourra al ol
dynami ques spatiales qui ont contribu® " fa
Hodna depuis | e d®but de ce processus.

1.Siteet sitwuation g®ographique

Notre zoned®t vedset si t u®e st OEstMési laa &Studcorre

Si X communes, i ssues du d®coucegage admini
sont celles d6éOuled derradj, Qudee d adi l eghb
sont directement en contact avec | es aggl om

l es plus directement ushanisatibnfig. 1). Cdu¥ciavanc ®e du
appartiennent aux hautes plaines steppiques
profondeurg u i ne d®passe pas un kilom tre de part
mai s atteint plusdiueebitr gnki pbamatteseail dmnorbu

Au cours des ann®es 1970, |l a | ocalisatio
devient un faceece djueaer nod@®mét @ goON®r at i

Ainsi , l e long de | 6axe routier entre MOsi
petits centres commerciaux fonctionnant comme refuge pour les populations
rural es. Durant | a p®ri odcde 1PWI0, s winte, sedtr i pa r

petites villes, centres urbains et noyaux voient le jour.

Légende

. Chef lieu de wilaya
. Daira

) Comnune
@ Centre enformation

—— Axe M sila-Barika

-Sel)kha
Fig.l.Local i sation des vi llBarkk# si tu®es sur | 6axe
(Source D. P. A. T, D. T.P des wilaya de MO6sila et B

Conception de la carte de la localisation des viesljem Ali)
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Dans | 6ensembl e des steppes al g®ri ennes
toujours ®t ® remarquables par | a permanence
agricoles, commerciales et administratives. Ce sont elles qui, longtemps, ont
donn® ~ ceasuptaumesdes si cl es, un rtl e de
zone doéoinfluence (Cot e, 1983) .

2.Source et m®t hode

Cette ®tude repose sur | 6expl oitation ex
d®mographiques disponibles des |l ocalit®s de

Le nombreandttshabn particulier, excell ent [
|l a position des villes au sein dbéun syst me
t h®orique | argement d®montr® (Goueset, 2002
des m®cani smes ddiguoiats amcaeast r®seaon ur be
g®n®r al ement de |l a distribution des hommes
des processus ®conomi ques, sociaux ou polit

Les chiffres de | a population pr ®sent en
sdbav re crappaps damme ul 6 Al g®ri e (ou une r ®g
gui pr®sente jusqud” pr ®sent un terrain vi
recensements r®gul i rement effect u®s depui
particuli rement | es clPWBgt200&.r ni ers (1966, 1

3. Emergence de petites villes au Hodna

Depuis 1970, l es petites villes se sont n
Elles tendent aujourdbhui ° jouer un rtle de
et |l es projets aeto@vabbppemgst ®mAdhegae de |
| ai sse appara’ tre |l es modalit®s de | eur ®m
croissance (Yael Kouzmine, 2007) . Ces dern
dans la r®gion du Hodna, leseurbhrdsated oppement d
se st effectu® -~ un rythme acc®l ®r ® ; l es ef
rendre caduc | 06®quilibre hi®rarchique | ocal
d®pl oi e laecst inbonyse nns®cdessaires pour | es ralent

Les probl mes pri tumiepauex,| equBivorl @g u lothents o
connus ; il faut signaler, entre autres :

fLéexode muwmrealdedomanlid estations | es plus

ces derni res ann®efsani tRaa®t gbsdmloprilles| i f ®r at i on

autour des grandes aggl om®rations au d®tr i m

perte consid®rable de | a force de travail s
fL&®c agrrtandi s s an tdaune patt et@éutvepart] lesaautres
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vill es de | agrand® gentes) si le meugemehtede xoncentration
actuel se poursuit, drainera davantage de richesses, non seulement pour ses propres
besoins, mai sunaudsysniamd s meai® odomi que i ncomp
sup®rieur ° celui du reste de | a r®gion.
3.1.ColonisgionauHodna: d®but de | a phase doéurbanis
¢Au milieu du si cle dernier |l es popul ations
centres, habitaient uni quement des tentes. Les
appar a’ tr eelleg sontgonstrdt€&sparse not abl es qui , du reste, cCoOl
|l oger sous |l eurs tent eé&(J) Baspoimt®b2).s une partie de | 6a
Les habitations fixes, gui peu ° peu Vvo
essentiell ement des demeur es fpeoatru®edshi ver .
on peut avancer gque | e mouvement de constru
commenc® entre 1890 et 1910, oY il y avait
habitations permanentes que dbéhabitations f
de Mosiillka.etLeBagrand mouvement de construct
1920, alors qubéen 1952 | es tentes utilis®es

disparu(Despoit, 1952).

32Facteurs dboéuralppmioxdateisom ®o®conomi ques

321L6effet de | 6industrialisation

Des di®piemdance | 6Al g®rie a accord® un rt
®conomi que, sans emp°cher | e d®vel oppement d
priv® repr®sentait 37% de | 6ensemble de | a
Fontaine, 1990). iLe deact duwri npubluiment®t d ®t er
| 6i ndust r i alilioscape une placallargemesntydeminante dans les
industries de base et dans certaines indust
un rtle tr s important dans | 6am®nagement d

Ces nouvelles orieniato ns ®c onomi quAdsg ®a ®fei moings, parenl
®vi demment , concern® directement toutes | es
cr ®ation de zones industrielles contenant
i mportantesddaHedha et®gmdbme dans | e pays (e
avec 1899 emplois, Mitanof avec 399 emploi s,
(D.P.A. T de Mbésil antpedadesi o®s|l evnsi d®r abl
I

edsemble des villes, leur contenu leursfoncons et |l eur rtl e spatia
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322La r®organisation administrative du te|

De nombreuses petites et moyennes vVvilles
débencadrement ®tendues. -lieMdesvilajaacompait o mue au r
en 1966 19675 habitardsv e ¢ un t aux dour bani dieaxti on de 55, ¢
de dapura et de communes, et donc pour un n
moyennes villes, il sbéagit de faire passer d
rang de v ®r i insachntres somwd QuleceDerradj, Blagrat Barhoum

0Oy

et Oul ed Adi Legbala sur | 6axe ®tudi ®, comp
Cette r®organisation, entreprise en 1974
des pouvoirs des wilayas et des communes, en les dotantidelles fonctions
ur baines. Donc cette promotion administrat:i
soupl esse ° la gestion des territoires en
services publics et administrations inh®ren
Dansnotre& ®gi on, on note deuxlepdedamrot i ons au r
Ce sont Magra avec 31749 habitants et Ouled Derradj avec 22851 habitants, qui
®t ai ent de-l sempl d® cbemsnes, ajouter 7 cel @
85670 habitantach®rci'enme widad@aya mdat tBat na.
Ce remani ement avaonladmtr &r iugthbai che i dduit | a

nouveaux ®qui pement s gads,sanitaireg)jsoppostsdet echni que
| ektensiond es f onct i ons implantatian deeess. ®Malii pemént s

admi ni sa rppas fd' infbci dence consi d®rabl e sur | €
car ils se localisent g®n®ral ement dans | es
323La multiplication des ®qui pements ¢ommi

Lérganisation ®tatique d tilmutioncastr cui t s cC 0 mi

con-ue pour se calguer sur |l a hi®rarchie ad
Les Soci ® ®s Nationales se substituent alor
priv® de gros et ouvrent gG@®hetlieladee ment , une
wilaya, charg®e dbébassunterm@dradistdebpbdbi nhsp
| ocali s®s dans | es communes.

Au Hodna, plusieurs points de vente et de
Mosila et dobéautres -lpoeiuxt sd ea udqaoptdncs fs®erleonnt sl 6cih
decelleci (D.P.A. T de Mbésila, 1995).

Les cons®quences de ces changements sur
artisanales et de services de petites villes du Hodna sontdegpeassez
i mit®es, i mpemt agnuteesdaddi f f ®rgeinscted®epuids sent ‘
centaetit el Ce d®vel oppement ®conomi que a s
pui ssants mouvement s mi gratoires, dirig®s
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abouti ssant ) un renouvel |l ement profond d
changement de son conterocisl.

324La croi ssance d®mographigue gal opante

L a connai ssance de | a vari abl e d®mogr a|
d®t erminante pour comprendre | &laf onctionnem
fin de ce troisi me mill ®ndiomag sur tseutd,®f o¥tl
au gr® des mouvements ~ | a Taa$sderniersnt er nes et
®t ant sans cesse amplifi®s par l e d®velopp
toutes sortes, (Chaline, 1990) | a prise en
l a compr ®hension des dynamiques urbaines pe
peut pas n®gliger le rtle de |l a d®mograph
construction wurbaine. Cbdest pour quoi une ¢
guesti on da n shanligiea arlaaings seHodha. ©eux aspects sont
retenus | 6®vol ution de | a str-ucture d®mo
temporelle des populations.

325L6i ns®curit® " | a campagne

Aussi di verses que | es causes, l es cons®
°err®parties en plusieurs cat®gori es, ddéor d
®conomi ques, politiques ou encore urbaines.
une dizaine dbébann®es dbéins®curit® civile q
stabilisation des camagnards qui quittent leurs demeures et rejoignent les villes
|l es plus proches " des flux spectacul aires.

4. Population du Hodnai approche dynamique et spatiale

Léanal yse de | a popul ati on porte essen
d®mographi que dedsa. La trame admimistratideucommunale
constitue, pour |l e moment , une ®chelle dobéob

la fois | es populations urbaines et rur al

Léoanalyse des diff®rentes figures de | a
pr of i | aphigh&mogr

ajdes communes 0% | e poids d®mographique |
en constante augmentation. 1 sbagi t des ¢
popul ation de |l a premi re est pass®e presqgu

2008, passant ainsi @53 7 7 710 hdbilants, alors que la seconde voit sa
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popul ation quadrupl ®e sur |l a m°me p®riode pa
Ce profil exceptionnel sdbexplique de part €
rai sons. Pour | a acioomndubnaeb rdiet eMo6 slial ac,a pliet afl e
valu doé°tre | e poumon ®conomique de | a r ®g

lieu de concentration humaine de tout le Hodna. Les zones rurales de la

commune de Mbésila tr s favorradnsipas ~ | a cul t
sa vocation agropastorale ont attir®, au co
de travailleurs agricoles dont |l a plupart o
La commune de Barika doit son poids d®mogr a
awc Batna (88 km) dobébune part et ~ sa positi
l e temps, song rpgdret ddetduirasamii®®nddé°tre un p
oblig® dans | e cadre des d®pl acements de to

r ®g i o n da)Batha eiEiskra.

€ ces deux communes, il faut ajouter celles de Barhoum, Maadid, Ouled
Adi Legbal a, M6édoukel et Bi tam) dont l a cr
une vitesse exceptionnelle entre 1977 et 2008;

b)des communes 0% | e paativersent dt&bleo gr aphi que
comme ceux de la partie sud du Hodna (Khoubana, djezzar, Oueled Madhi, Maarif ;

c)des communes 0% |l e poids d®mographique ¢
Magra et MO6ci f qui a connu un d®s®quilibre
intercensitaire 1971987 ;

dddes communes 0% |l e poids d®mographique e
comme est le cas de Cheldig(2).
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Fig. 2. R@artition de la population du Hodna en 1987
(Source RGPH 1987)
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Léanal yse cartogriamhideuée adpolpal m®p amt iau x
(aux diff®rents RGPH) montre des wvar.i
date ° une autre. Pour |l es premi re
ition de |l a population uascdnmnis un bo
d telle que | a population de 1954 ° 1
X dbéaccr oi sé&celmel fadt ajauterrdeur remacees 3, 7 %.

[ icatives pendant cette p®riode et qui
Hamirsati on et | dexistence de migrations i
Ainsi, on peut distinguer deux groupes de communes : le premier est

nstitu® par des communes (Moésila, Barika,
OQul ed Derradj), Cc 0 n cpepnlationadn Hodnaktus que | a
deuxi me par | e reste des communes. Ce ¢
| 6exi stence doéun axRBarriokuat,i equit rps®siemptc
| ement wune perturbation dande | a r®part.i
et l e nord de |l a r®gion. 1 faut cepen
communes de MO6sila et Barika qui concen
|l a popul ation des cofim@unes situ®es sur |
Cette r ®par tuiitviien emod els9t7 7poawresc une | ®g r e
En effet, le groupe des communes concentrant presque 70 % de la population

sbest un peu r®duit tandis que |l a supr ®mat
renforc®e avec plus de 25 % de | a popul atio
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CONCENTRATION DE LA POPULATION EN 2008 Concentration de la population

H barikaet M'sila M reste des centres H les six communes situées sur |"axe M'sila-Barika H e reste

373182

298607

208148

139485

1966 1977 1987 1998 2008

Fig. 3. Concentration de la population du Hodna

Léann®e 1987 affiche © peu pr s | a m°me ¢
aduit en revanche par une | ®g re augment a
Bari ka qui correspond ‘uapewnpmpesut” °telui
nsi d®r ®e comme | e signe pr®cur seur de | a
est produite en 1984 avecl ile®d®mbte geacrea.de N
Ai nsi, | 6ann®e 1998 a ®t ® une ann®e excep
déaotc ssement moyen de popuddeatl),dess n®gati f |
communes de Magré 6%), Chelal {7 9 %) , TM®6 Mdtkadueki(9%)

n o aq~
(o el R
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ont con
Mbéci f e
M6sil a
52% et

d®mographi que

nu

une

MeRtpkaascseenkt .

t 100% poecri
et Barika qui
gui s e

expl osi on

ont

retrouvent
excepti omdmaAli naKhnridvraay 4déxn , c a

d®mographi que
pourcentage de population de plus de 39% ptagra, 42% pour Chelal, 38% pour

connu

ag enlsli e sl
successi
avec eavol

t aux

€es

san

co
vV eme
nfer

«
<

I

Barhoum (55%) et d6éOul ed Derradj (40%) . Cet
surcroit des vagues migratoires en direction des dleefs de communes et de
leurs banlieues.

Lann®e 2008 r®v | e un sch®ma identique
Barika, c'est-di re que | a r®gression figud,taux dbdaccr
sauf qubil faut noter | e caract re exceptioc
des communes dMetRaolek et Bitdrmdoatrle pourcentage de
popul ation passe en effet de 27% en 1998
augmentation de 274%. Cette situation est ¢
vagues migratoires en dir adel9pourlee ces aggl
rai sons da@gpltauPvoqu®es (

Tableau 1
Taux dbéaccroissement moyen de | a popul ation pa
COMMUNES 1977 1987 1998 2008
Mésil a 0,43 0,63 0,48 0,23
O. Mansour 0,36 0,17
Magra 0,62 i 0,06 0,39 0,23

Ain Kahadra 0,23 0,20 041 0,50

Barhoum 0,43 0,10 0,55 0,32

Dehahna 0,17 0,04

Belaiba 0,47 0,30

Maadid 0,12 0,60 0,08 0,09

Ouled Derradi 0,32 0,06 0,40 0,16

Metarfa 0,77 0,06

0. Adi legbala 0,20 0,46 0,23 0,14

Souamaa 0,15 0,12

Chellal 0,18 i0,79 0,42 0,24

M6 E i 2,32 i 0,11 0,38 0,15
Djezzar 0,33 0,30 0,21
Ouled Madhi 0,23 0,10
Maarif 0,41 0,20
Khoubana 0,18 0,17
Barika 0,90 1,15 0,43 0,32

Ouled ammar i 0,65 4,12

Metkaouek i 0,09 1,00 3,47

Médouke 0,27 0,36 0,31

Bitam 1,43 0,47 1,46
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Fig.4R®partition de | a population du Hodna en
(Source RGPH 2008)

Lédanal yse des cartes portant sur la r®p
de la population de chaque commune entre deux recensements permet de
mi eux rendre compt emodraphiquessentrée Ld%& d¢tuati ons d
2008 carte ).

41 lap®riode de 1966 ~ 1977

Avant 1966, |l es plus forts gains de popl
communes des deux grands centres de | a r®
caract®ristiqgugudel l é®ppgmpaident ai butes | es
autres petits centres. La ville de Mésila ¢
plus du double avec un taux de variation d
19833 en 1966) (Sebhi, 1PBd) a Panggiat m® ma:l
taux doaccroi ssement annuel consi d®rable d
habitant s 8&mabiladtbed 1966. 1 3

L6®vol ution de |l a population pendant | a
di ff®rente de cel |l dethax|l dbép®rirodese sem@a®demt
r®gress® de 3, 2% ° 2, 9 %, cette diminution |
reflet déun exode rur al massif vers | e rest

Sebhi (1987) indique aussi quesi la population rurale continue,
pendant Cc edtet ep ep ®irrieo ddee,s h omme s, ce nobest p |
des deux chefgeux urbains. Les chelsi eux non urbains de | a r ®c

<

les plus dynamiques (Barhoum et Magra), retiennent de plus en plus les
migrants des campagnes environnarg€Sebhi, 198).
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42La p®riode de 1977 ~ 1987

Dans | a p®riode allant de 1977 et 1987, I
affiche une situation tr s particuli re. En
de croissance exceptionnel de Barika (88%), de Bjtatn4 3 %) , de Mésil a (63
et de Maadid (60%). Cette p®riode correspo
premi res vagues de mi dgieuntCellescisesan di rect i on
renforc®es ° partir des ann®es 1970 suite a
r®gi on depuis cette p®riode. Les centres de
satur ®s, Bar houm, Oul ed Adi Legbala et Oul ec
Léexceptionnel accroissement d®mographique
sbOeixqule donc beaucoup plus par | édapport mi g |
naturel . Par contre, débautres communes ont
chute consi d®r abl e dChelld | 1 %®%)r,s TM®Bayixf dle vari at

Magra | 6%) et Metkaoule (i 9%) (fig. 5).

90000
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60000 \ Quatre communes seulement qui ontt———
50000 \ d®pa®e | e 08Chabl | [—
40000 \ e
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“\vé\\&zbo ‘b\r SN .g\°°<-)°° Q@i\é’ & éo-& (;\e‘*
o Q

Fig. 5. Concentration de la population par commune en 1987
(Source RGPH 1987)

43.La p®riode de 1987 © 1998

La p®riode ¢guwi98va ddd ®1 9Ba* qu®e par deux
maj eur s l e boom d®mogr a Bdrhioyn)@uledl e s ¢ ommun e
Adi Legbala et Ouled Derradij qui enregistr el
respectivement " 39 %, 55 %, 40% et 23% et | a

chute ° 48%, ainsi que celui figdg Bari ka dont
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Fig. 6. Concentration de la population par commune en 1998
(Source RGPH 1998)

La commune de Maadid enregistre elle aus:¢
serait |i®e " | 6affluence vers Ouled Derrad
contre 8% enr e 1987 et 1998) . Pour |1 6ensembl e de
r®gi on et ~ | 6exception des communes de Ain
gui ont enregistr® des taux compris entre 3
positif, mais ®we d®passe pas | es 42



Vasistionselative de la population
Entee 1927 et 1092 en (%)

65,00 518,00 [4]
B z300439,00[7]
B 20,00:77,009)
B 100,00:100,00[1]

Vasistionrelative dela population
Entre 1066 ot 1077 en (%)

12,00 418,00 [2] i
P 200044300 (5]
B 520029000[2]
B 2a200.2320001]
Pasde statistisues

Vasistionrelative de la population,
Exnlse 1998 et 2008 en (%) .

6004900 3]
E 10,00417,00 [6]
B 200043000
B 14600241200 3]

Vasiationrelative _de ls population
Entre1977 et 1987 en (%) _

79,0046,00 [5]
P 1000527,003]
B 33.00463,00[4)
B 1i500:1430002)
Pasde statistiques

Carte 1.Taux de variation de la population des communes du Hodna
(SourceONS, DPAT de | a wi | &ygnaeptibrede M 6aste du Rauxede vadason: RBEOJENMRAI)
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441L a p®riode de 1998 © 2008

La carte de la variationrelav e de | a popul at-20@8n pour | a ¢
confirme | a dynamique exceptionnelle des com
et Bitam qui enregistrent |l e plus gros gain
de 300 %. Ces communes doemesquEaanslede | oi n t
pass®, ont toujours enregistr® | es plus for
reste | i ®e sans aucun doute aux raisons dRe
derni re p®riode, la dynamique de | a popul ¢
rke dans | a dynamique dbéensembl e. En effet,
nette entre le comportement des taux de variation au niveau communal et leur
r®partition ° |1 &d®chelle des centres urbains.
au niveau deschefsl i e u x . Aux fortes fluctuations
correspondent, en effet, de fortes dynamiqu
" | 6®chell e deAsd ®f eruttr edsé awrobh ai nisne i nf or mat
| 6®chell e des ¢ ommusuale pla® statistigue qué fusle au s s i bi e
pl an cartographique, nous avons choi si de
popul ati on rural e en tant gubensembl e de
di stinguent g®n®r al ement en trgents cat ®gor i €
sont | i®s chacun:” un m®cani sme propre

Ades aggl om®r ati ons dont la wvariati on p
popul ation est |i ®e essentiellement ~° des p
not amment des aggl om®r ati ons ,estiplusu®es dans |
particul i Aremmémadra, Chellal, Moécif et Djez:

Ades aggl om®rations dont |l a variation de
Il i ®e " un changement de st allewmde admi ni str e
| 6aggl om®r ati on ®t abaibe, UBe¢ bogn® paetie declo mmune ur
popul ation rurale initiale change de statut
gui est arriv® " des aggl om®rations Magra e

Ades aggl om®rations dont l es variations
sp®ci Cbegesesl e cas de | 6aggl om®r ati on de Maa
du fait de I 6ins®curit® qui mi ne | a r®gion
fort d®pl acement de sa population sbest op®

centres urbains.

5.Unenouvele g®n®r ati on de petites villes
Les diff®rences dans |l es rythmes d' accroi
ai nsi dans | e paysage urbain hodn®en

Il y a des centres quéisrbanisent progressivement, comme Magra, Ouled
Derradj et Ouled Adi legbala ;Galutres au contraire, tels MOsi |
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Bari ka, sont ' itt®ral ement submer g®s par | e
tissu wurbainauttmes cearcvag e; sdbd6 d®gagent di f f
ruralit®, commel Dgietz zGatr® do®ljeeén 1966jole ns ® ¢ omm
Belaiba promu chelieu de commune en 1975. Mais, partodgmipleur des

changements appara’t avec force, traduisant
pouvoirs publics déintervenir.

Trois aspects, e abanisatraan Hodlaegeatiengranto gr s de |
ici notre attention :éh b or d, |l a croi ssa®dé ed®megr aplisque
rythmes in®gaux selon | es diff®rentes comm
mani re homog ne aux diverses aggl om®rati o

growpement de population) que chacune contient ; ensuite, les mutations qui

affectent la structure de la population active et qui exprimeimedautre

mani r e, la r®alit® du processus d'urbanisa

sensi bl es adckr €« om@tai" tdd echacune des aggl om®r
é elles quatre, les communes de Magra, Barhoum, Ouled Adi legbala et

OQul ed Derradj comptaient ° peine 44294 habi
dans | es aggHon®rxat icoensq wiherflmpisat®s ent e un t a
débenviron 4,10 %. En 1987, | eur popul ati on
dont popul ation urbaine ®tait de | 6ordr

a
ni sati on n e;teh 499& ocet chiffgzl estvig@gentert , 9 0 %
@ pepulaian totale de 94807 habitants et une population urbaine

29 habitants (D.P.A. T de Mbsila, 2006

Les taux de croissance annuel s, mesur ®s p
exceptionnel s. Nombreuses sont tees communes
soit dans |l a partie nord ou dans | a partie
taux bien sup®riesaasdd.elderstt Il gapuldet iBomu |

de 97672 avec un taux doOourbanisation de 95,
Ouled AdiLedpal a et Oul ed Derradj se d®veloppent

de | "aggl om®r ation du Hodna (taux d'accroi s

Conclusion

La ville de Hodna est | e produit de deux
l e pouvoir col odu apr @ac gsestuBs | debsu rbbaasneiss at i on,
|l ocale a donn® aux vVvilles | d&dessor qubéon | e
| 6arprlianr ede cet essor urbain sans pr ®c®dent
forts taux dbdaccroissemeintamratarkbhsp@ppades
| 6i nd®pendance ont ser vi N alimenter l es g
affect® |l es villes quelques d®cennies plus
d®&mographi e ont eu pour principale cons®que
son territoire en deux groupes de communes
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g®n®r al ement situ®es dans |l a moiti® sud de
popul ation majoritairement, urbaine situ®es
plus grands centresuibaas de | a r ®gi on du Hodna sont a

dans cette partie et seiBarika. une configuratio
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METHODES DO6I DENTI FI CENEROGEBNEOE L OH
DES PAYSAGES URBAI NS. £RIMOIRES DE CAS: P
DU QUARTIER BERCENI, BUCAREST

IULIANA VIJULIE *, GABRIELA MANEA,
MIHAELA MARICA, HERMINA' DOROBANS U

L6®tude se r®f re g®n®ralement ~ Berceni , un
mais | 6objectif de | 6®tude est dbéidentifier | 6h®
certaines zones du gu arsadeearbainBoaligrednalementlefa®wra | uat i on
humain de Bucarest, une ville avec une intense dy
ann@®e®v,el oppement qgui a eu |lieu apr s |l e capric
| ®gi slL®doibydekd ®fude est de mettre en ®vidence | es
| " espace r®sidentiel, mettant | "accent sur |l es force:
confort de vie. Pour <cel a, on a dhoipsyi®skeatx pR@Oruide t r e
on va trouver des diff ®rences nonmargbeldeassmoeient re | es | oge
stylistique, de taille, coul eur, g®om®trie de const |
urbains provoqu®e gpeame nltas @an svt@rsy c tpircemss sdeonl capport ®e d:
les besoins de logement qui existent en Bucarest.

Motsc | @®t ®r o g ®n ®i t ®, gual i t® de | 6habitation, |l ogem
l e quatri me.secteur, Bucarest
Introduction

Le termefi h ®t ®r og n e 0 heferesii autregganosy geere. q u e

Letermeestutiii® | ar gement et au sens scientifiqgue,
constitu® par des ® ®ments naturels ou d'or
(confor m@ment ocawr gQUEOX) .0 NnC dpeesut pconsi d®rer | e

comme ®tant un paysage h®t ® o0og ne.

LOh®t ®r og®n®i t® du paysage ur bain est I
fonctionnalit®, spatialit® et aussi déaut
psychologiques et sociologiquéd ' est h®t i que est bien s3%r i m
cela( Dubrovni k, 1953, Congr s [Jli@aMrnati onal dbo

Léanallyéshe®tdRer og®n®i t ® spatiale a ®t ® stim
de | '"am®lioration de moyéensi d' i eveSsytsitg antei o

Facuty of Geography, University of Bucharest; iuluiana911@yahoo.com
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d'"infor mat i o@eogyaghicdnfoamptiori Syateg GIE) permeta
coll ecte des donn®es et la disponibilit® d
(Bran et loan, 2004)

LOh®t ®r og®n®i t® du payéa®Pyeltopaement ®t ®

chaotiqu& mani res et taux diff®rents dans | e tel

Le carcaoatplreexe etdeh®ta®rvoigl Inee snont l e r ®s
processus historique.®,Ducepgdientvidd eviweetdea nl ¢
d®l ®ment s et repr®sentations faites dans | e
m®l ange des ® ®m@®séept dgupase®cenhsduverpas |
souligne | e caract re h®t ®rog ne du paysage

Cette ®t ®r og®n®i t ® est en hamog®&naGiist ®I d opp
propos®e/ i mpos®e par |l e syst me administrat.i
e t organisation et le fonctionneme(ifudora, 2003).

L'"organisation et | a pl ani fication du 1

croisement d'une mul titu@uwora 2003.y st mes de Vv

l.La zone d' ®t ude

Le quartier Bercerei Bagstarist y® ddiarss | lee qu @

secteurfig. 1, 2 . Il est itndiilvlia,uar ® s ltetysation dseas p®r i od
di ff®rent s. Le quartier a ® ® construit par
| abicien habitat rural: les villageSerban Vod |, Progresu, - B"rzexti,

Romani,P o p eGonduratu et Pavlicher8 ©r b i (Gavrik, 2008).

Le bu®t Wke |a&d port® sur deux zones du quar
par une h®t®rog®n®i t® spatiale du paysage u
p®i m tre eNitNi ul &&Esuirlineus : VLT gCuin Brahceveanuk
Vi Bd.Alex Obregiaetld e uxi me p®r i m t rNYTBdBex mi t ® par | €
Obregia, Vi Bd. Alex Obregia, E k 0 s . BaSttBwmrinu SMbgur el e.

2M®t hodededtification de | 6h®t ®r og®n®i t ®

Lé6®val uati on dle' ®taatp edrecse ppdysagdees ur bai ns
d'" h®t ®r og®n®i t ® est faite par une ®t ude C
sp®ci fiques. Les princdgipals®e sm@tamecdées ®d e dree
| a m®t hode d' analléyosheseduovat ment ailrae m®t hode
(I'dinterview), | a Inr®&tnhad dyes ec aSr.tWw. gO.alphi que et
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HARTA SECTORULUI 4

Scara 1: 8.000

Fig. l.Lacatedugu at r i ~ Bueareste ct €ig2L a z o n Soulcé@obgle Haeh, 2011)

Lam®t hode d' anal pas ®t dethiampat m®t bode ut il i

dan®t Ude et a consist®e dans | 6anal yse de:
hi storiques et g®og®h&Eheameie tegitodial®e ont fai t d
du quartier Berceni au dessus des anciens ®t
ont ®t ® fusionn®es puis on a commenc® ~ dOo®r
on a construit des complexes de logements collectiféaetres domaines awe
des fonctions di ff®rentes. I'1's ont fourni
pr®vues; avec | eur aide pourrait °tre ®tabl
Léobsema®a®i anil®tsuRdee dpaanrs rl &f ®r ence ~ des
concr tes. El lael iets®& cbhoanss@ed ®sruRkre lcaomm® un ens.
observationsdi r ect es qui iothantddrtcraitbw® “del d@ 6 h®t @
spatiale existante dans | es deux p®rim tres

La m®t hodec odmpernegnua’°itte des entrevues avec |
rim tres BealSep®embre ° Octobre 2010 on
interm®di aire de | o6ehnhtuevue®,enumprobdbobadeu
trevues avec |l es r®sidents du premier et
udes de <cas. On a ®&shesmrtcaht® o'nsi ddeuntg uaretri:er
vent ; |l es conditions et |l es besoins de | ¢

p®
| 61
en
®t
Vi
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d®vel opper |l es services, |l a planification d

l es attitudes sur | e d@&wdaladap poenmse nsturd e al as ®zca

de |l a zone; des actions | ocales sur | 6admin

|l a popul ation de | ' ®tat de d®gradation de |
Les personnes interrog®es ont apport®

| 6®I i mi natt ionudlees etnce | a cr ®ation des poin

ont ®t ® utilis®s dans | ' ®tude.
Léutilisatioaende°ta et®thadpedéepti on de |

| ' h®t ®r og®n®i t® du paysage urbain ont ®t® u
dansl ' de&t u

L a m®t hode C aconsisiafl r dans h le gtrailement  des
photographies a®riennes de p®rim tres anal.
Corel Draw 1. 2, Bing Maps ki Googl e Maps,; °

analyser |l es de®ral p®®i met mess €& depsai ncompa
l e deuxi me.

Léanal ysesS. W.'"Q.nTfe. des m®t hodes | es pl us
dans | 6analyse des syst mes territoriaux, d
i mplicitement. Gr ©ccent’i fe ®t tleesm@tohrckes et d eis
ai nsi gue | es principales perturbations de

Les ®tud®@tsaidentcafsond®es sur | a situation
rencontr®e dans |l es deux | ®®him tsues | @t U kir®=

a r®vel ® des diff®rences significatives ent
I'habitat individuel et collectif, en particulier.

R®sul tats et di scussions

Apr s | "application de | '"analyse S.W. O.T
forces et |l es faiblesses de chaque secteur
d®l i mit ® pHIr SUeViaTsuurlkensy, NVELIgQtinBd @nc &veanu,
ViBd. Al ex. Obregi a, apr s | es observation
interviews aves | es r ®si detabtesu)etom a pu f air

a ®l abor® | e mo d  luepaysage urbainfig® B).®e® g ®n ®i t ® d
observations directes de cetfiped, zone se r1ef
venues ° soutenir |l es informations inclues
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Tableau 1
Lébanalyse S.W.O.T. du premier p®rim
Premier p®rim tre
Pointsforts Faiblesses
Immeubles avec8 0 ®t ages,
®t ages, toys cons Des paysages urbains
sont relativement cert aidneess dfeas- ab ©t i men
trembl ements de t
construits apr s
. I ncompatibilit®s fong
Des espaces de jeux pour les enfants, industrielle, plateforme commerciale Careffour
avec des surfaces aftaumatisme P . .
Grand Arena antith®ti
Sites gm@rade®s d¢l | n peaxi gdtee col lest @ ®
(collecte s®lecti|petit e(audigcawededsseciations des
g®n®r al ement dans | locatairesou dans chaque rue).
Stationnements or|Lbdbempl acement i naenpce g
stationnemens ®col ogi qu|” proxi mit ®2@m). | ogemg
(solation tnerm q| oRlon T SR s tertdancl
l a r®habilitation & _ ba pope ’
rapi cement des fa-ad
. . . R ®d u c ¢siespacesderts urbains dans
R@habilitation de  ghatindviduel.
Souvent un comportemeg
Diversit® florist]|"' ®_s|:d}agnmantathndespa_cesverts
urbainspol |l uti on incontr
avec des d®chets m®na3g
Polluti on de -férrheandustrietley
sur la route Turnu Magurele, la circulation lour|
dans les principaux carrefours: Bd. Alex.
Obregi a, Kkos.. Heamraani
Lébaggl om®r ation et | §
des bOti ments prive®s.
Forte fragmentation du territoire dans le cas d
maisons individuelles
Partie importante des transports en utilisant dg
voitures individuelles.

Pour le daxi me p®®Il immitr ®, pNvri Bb.eAex r ues:
Obregia, Vi Bd. Alex Obregia, B k o 8erceni, ST St r Turnu
apr s | es observations directes et | a

n a pu faire tadlemaun?2pl wse 08. W. O®ITab o(r ®
O0h®t ®r 0 g®n ®i t ®fig.dou Lep @bsesvations directed de icatte (
one se refl tfgn7t8, Pamendes T mageselir
nclues dans | 6anal yse S. WfadaubsiunPour
mod | e con-u pour mettre en ®vidence |
peut ®tablir | es(fidddOnctions incompati bl

tre

r ®al i

| e

| es
cet
es
es

mo

[
t e
pr
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Fig.3.Mod | e de | ' h®t ® og®n®i t @ ®Rlrui spraytsgasg® ur bai n dans
(Source Google Eah, 2011)

Fig. 4. a.i Des espaces de jeux pourlesenfa®tq,ui p® d' une;
b.7 Des grands jardinsdesblgge r t i nentes ~ des espaces verts
(Photosprises en mai2010)

surface de pl aid
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Fig.5. a.il Desjardinsdesbloecee u bl ®s pour | a r ®cr ®ahtiiLe n
traficlourdpart ®|l ev®e de transport en uti
(Photosprises en mai2010)

Tableau 2

Léanalyse S.W. O.T. du deuxi me
Deuxi me p®rim tre
Points forts Faiblesses

Am®l i oration de Fonctions incompatibles es h! pi t au

nouveaux plantaticimeti res, |les sites

déar bres, gr and e| agressiven dans les zones sensibles du logem

Isolation thermique des blocs, relativ]

BOti ments abandlann®s
physionomie du paysage urbaim abri pour la

Il a r®habilitat|jcollefoyer d'infect,jon p

menacent laie citoyenne de la population.
Lavages chimiques pour les voituresa | S i

Stati onnement s of parrapport aux voisinges espaces de jeux pour

stati onnements ®lesenfanfsontf aci | ement obt ¢
blanchisserie orgagie.

I nstitutions qui . . .

- - Commercialisation des

civique de la populatiorte Poste de

. ma | pl ac®e.

Policeno. 15

Grands jardins d Espac_esverqsﬂer- us comme des
pouinvesi 8 sement par | es

Des espaces de jeux pourlesenfarf Per t ur bati ons de | a ¢

r ® h a bsurfaces @@ plaid r®habilitation de | a
Rendre |l e travail Il en
organisation des lieux de travail.

La pr®sence de p|lesstatonservice situ®es

r®dui sent | a s®c|r ®s i ddesrisquesldexplosions et dincendies|

humidifienteto x y g " nent L'assainissement prr@es

des sources pour lesoustiqueslesmouches, les
tiques les souris, leshiens errantst lesodeurs.

L6H£T£ROG£N£IT69DES PAYSAGES

URBA

et |l es | oisi

i sant des v

pP®ri m tre
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Figu6.Mod |l e de | 6h®t ®r og®n®i t® des paysages urbains d
(Source Google Earth, 2011)

Fig. 7.a.7 Le Boulevard Alex. Obregiales ensembles mixtéscommerciaet r ®si dent i el
b.iAm®I| i oration de | 6esth®tique urbaine: nouveaux
ddédarbres, grande dodarnre®si t® floristique, des
(Photosprises en mai2010)
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Fig.8.a.iDes stati onnement sbh.irL®Foatdine HeiFte®ss , num®r ot ®s
diminuel e ph®nom ne de s®cheresse, humidifie I "air,
(Photosprises en mai2010)

Fig. 9. a.7 Modification de la fonction des espacesveddsa gent s commer ci aux et | es au
|l ocal es qui | es per -ponibleepour l'investissereentd e s espaces di s
b.iHaut risque technologique: stations " des di st e

lesuns des autres, construites au milieu des qua

(Photosprises en mai2010)
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PERIMETRE 2 - Le Boulevard ALEX. OBREGIA - Rue TURNU MAGURELE - Route BERCENI

MODELE D'INCOMPATIBILITES FONCTIONNELLES. . ‘ >

Fig.10.Le deuxi me p®rim tre. Mod | e d'incompatibili.i
(Source Google Earth, 2011)

Par ce fignoOdleslasteue nt propbos®edenm®vi dence |

zones 0% on ®tablit |l es incompatibilit®s fo
d®sagr ®abl e de | ' esth®t |q e urbaine, re®v~el e®
pr s des |l ogements, | 6hlpitalsipauywclpiratsri que
de | ' ®col e aVetMadikse | @l PeatkmgerkedVel Pitaa
situ®e pr s de |l a morgue etc.

Le p®ro®tmudir@, situ® ° |l a p®riph®rie de I

ann®es 1960 wune planificatiansmetdelar i tori al e
ville, au fil du temps; compte tenu de la forte dynamique de Bucarest et les gros

besoins de logement, la planification territoriale a pris note de pression et

aggl om®r ati on, transformant l a r®gion dans
am®rle ol est h® i que wurbaine par | '"int®gratio
guartier. r®sidenti el

4. Conclusion

Cette ®tude a pris en compte |l es p®rimt
aggl om®r ati on, paysages h®t ®r ogs nes i nduit
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b©ti ments n®glig®s, incompatibilit®s foncti
carburant, march®s mises en antith se ° | ' e
infrastructures, ce d®vel oppement chaotique

L' ®t udenea®e®t ®ur une zone T ®sidentielle
proportion de bOGtiments <collectifs, seul em
®t ant individuel s.

L'®valuation de | a perception du paysa
| " empreinte du f actecamreshtuy mau me JVialilses ®av em
intense dynamique, en particulier au cours
d®vel oppement a ®t® r®alis® comme | es i nv

compte des lois.
Onapu <constater gue | es Q®ls®dimuat s d' h®t ®r

soulign®s r ®cemment par |l e fait que | es tre
commenc®. Le changement de | 6i mage nodest p
compte tenu du fait que presque chague bloc a choisi la couleur que les

r®si dent soajomarendj ff ®rente. Débavant age, i
surface du m° me bl oc sont utili s®es pl usi
renforc®s " | a chaleur seulement wun nombre
n'y a pas de souci d'harmonie, pour la consomale couleur, ni des locataires

et ni des autorit®s |l ocales qui doivent vei
des quartiers.

Dans | e pPp®rim tre ur bain ®t udi ®, | es f o
alternent: le complexe commercial Mall Sun Plazahléspi t au x , |l es mar ch®
gui ont mis | eur marque et d®crivent un pay
d'"autres fonctions: l e cimeti re Buna Vesti
ai nsi l e degr® d'artificialit® de | "environ

L'®tude aiatesi ppiats forts: | 6est h®t i que
par | d6int®r°t dans | es espaces verts (surtoc
les jardins des immeubles, avec les terrains de jeux entretenus, avec les
alignements des r ueesv,® gpsosuwr alnat quunalnitv® adue s®
pas tr s loin des normes europ®ennes en Vi
d®sagr ®ables ou |l es zones occup®es par des
contribu® © | a r®duction du vert wurbain.

L'antithese denokrep®fFim tres souligne I ' e
beaucoup mieux pr®serv®e et restaur ®e pour
| a deuxi me zone, 0% une attention particul
har moni eusement ¢ o mbarchi@gureaubane. | 6 ®v ol uti on d
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TOURISM 7 AN OPPORTUNITY FOR THE ECONOMIC
INVIGORATION OF RURAL AREAS IN ROMA NIA?

CRISTINA MERCIU *, LORETA CERCLEUX , DANIEL PEPTENATU,
NATAKA VII DI ANU, CRI STI AN DRI GHI ClI, RADU PINTI LI

The Romanian rural area is a space that, in the context of the transition from centralized

economy to market economy, has accumulated multiple dysfunctibnsewesolution requires the

identification of viable solutions, matching local potential and at the same time preserving traditional

specificity. In terms of cultural, historical, natural and economic values, the Romanian village has

proved to be a highlgriginal tourism product. The article analyzes the evolution of Romanian rural

tourism, highlighting the stages of its development, and paying special attention to the current stage that

witnesses the solid consolidation of the extant niche of ruraktauas part of Romanian tourism.

This consolidation led to several rural tourism destinations in Romania standing out on the

international market (BraMoeci u, Mar amurek, the Danube Delta, the B
Key words rural tourism, sustainable developm, tourist villages, Romania.

Introduction

Almost half a century of domination of mass tourism, significant changes
occurred late in the 3Dcentury, in the sense of the increasingly intense
mani festation of the fneweinhoneofshenof touri s mc
(Dinu 2002, Saule 2004). Factors such as the decrease of working time,
urbanization and development of communications means give the opportunity
for other kinds of tourism to develop (Dinu, 2002).

Cavaco (1995) quoted by Dinu considetsrr a | tourism as fa mee
place where rural culture meets with urban culture, the latter being extremely
sensitive to the nature of the bucolic el em

The World Tourism Organization considers rural cultural heritage is a key
feature of tourism productsThe specific feature of rural tourist products
consists in that tourists are offered customized contacts, they benefit from the
human and geographical environment of the rural space and participate, as
much as possible, in the activities, traditions Biedtyle of the local population
(Surugiu, 2008, p. 12).

University of Bucharest, Faculty of Geography, The Interdisciplinary Center for Advanced
Research oferritorial Dynamics (CICADIT); krysten1009@yahoo.com
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Rural tourism has been identified as a vehicle for safeguarding the integrity
of the countryside resource, enhancing the rural economy and maintaining rural
ways of life (Lane, 1994, Hall and Jenkj 1998, Roberts and Hall, 208fud
Garrod, Wornell, Youell, 2006, p. 118specially of disadvantaged rural area
(Saule,2004) Rural tourism takes the authenticity as the core attraction for
sustainable development (Xu F. Lu Q., Quin Xn, 2010). Otleegfrimary challenges
facing rural tourism management is to establish a profitable and environmentally
sustainable industry (Ferrari, Mondejlimenez, Varga¥argas, 2010).

The complexity of rural space, in terms of the variety of the resources
available to certain rural areas, has favored in time the association of rural tourism
with other forms such as cultural tourism, environmental tourism and green tourism.

The Romanian rural reality is characterized by the underdevelopment and
the disparities beteen the different rural areas (Paul, 2010, p. 388% issue
of the Romanian village is remarkable through the complexity of aspects and
the multitude of dimensions (Popescu, 2010, p. 405). There is a large and
profitable market out there that the tourismlustry has been largely ignoring
for a long time (Souca, 201®ubstantial changes in the Romanian countryside
accompanied by the need for more robust economic activities have caused some
families to turn to tourism as an economic diversification etpat(lorio,
Corsale, 2009)For this purpose, rural tourism must be considered like a
complex plurality of multifaced activities, contributing both to growth of other
activities in rural areas and to improvement of life quality for local inhabitants,
all this as part of an effective rural development integrated system (Naghiu,
V8zquez, Georgiev, 2005).

Methodology

The first part of the current paper work is focused on making of a historical
evolution of rural tourism in Romania taking into account thgative influence
of political factor that had interrupted its evolution until 1989, emphasizing the
changes in 690 as a results of the efforts
second part of the article is focused on the analysis of the compléxite o
Romanian rural tourism evolution taking into account a series of tourist
statistical indicators (number of tourist accommodation units and the evolution
of tourist arrivals) applied in several case studies. A series of statistics data were
used andren have been stored in a geodatabase. It was used ArcGis Desktop 9.2
software with applications ArcMap and ArcCatalog with which the raw data were
processed. Data processing consisted in according of symbols to certain quantitative
criteria (e.g. numbersf tourists), were labeled fields (name of the county).
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The Romanian Model for Development of Rural Tourism

The first steps to organize rural tourism in Romania were conducted as
early as during the Communist regime (1972). At the request of the iMiofst
Tourism, the Research Center for International Tourism Promotion, 118 villages
typical for Romania were identified and selected that were eligible for
introduction in the domestic and international tourist circuit. One year later, 14

of them were exgrimentally declared tourist villages Ler e Kt i and Rucktr
Argek County, Fundata and kirnea in Brakov (
Sf©ntu Gheorghe, Murighiol and Crikan in Tul
Tismana "n Gor j County, Poiana Stratt in Bac
BogdanVodt i n Maramurek County, Vatra Mol dovi

Nevertheless, the touristic villages remained outside service in the international

tourist circuit, because in 1974 a decree banned the accommodation of foreign

tourists in private hoes. Only a few villages that had managed to rapidly sign

contracts on the foreign market, by way of

conduct such operations on an internationa

Crikan, Mur i ghi ol Lo aeaig BO0H.1 ) (Gl Lvan, 2003
Rural tourism wagevivedi n  90haetimé when it reaches its peak in

development. The first households included in the rural tourism circuit were

those in the MoeciBranrRu c £ r regi on; | at er on, at an ac
than 3000 househol ds spread across t he |l and
Mar amur ek regions, in the Western Carpathie
opened their gates to accommodate tourists

One factor that had a positive influence on theettgpment of rural
tourism was the establishment of associations of tourist service suppliers in
rural regions. Among the associations that played a special part in supporting
and developing this sector, one should make a special mention of the Romanian
Feckration for Mountain Development (FDRM), the National Association for
Rural, Environmental and Cultural Tourism (ANTREC) and the Center for
Training and Innovation for Development in the Carpathians (CEFIDEC).

ANTREC is an organization, a member of the dp@ran Federation of
Farm and Village Tourism (Eurogites), which was established in 1994, and
currently has a network of 38 Dbranches i n
purpose is to identify and promote rural touriggotential, by means of
seminars, shoit and bngterm courses, knolwow exchanges between
ANTREC and similar organizations in Romania and abroad, dissemination of
information concerning rural tourism to the entire ANTREC network and to
institutions directly or indirectly involved in the promotion aselvelopment of
rural tourism, organizing campaigns advertising the classified and homologated
units, even inside the network, by means of the masdia, participation to
specific important events, both in Romania (at the regional and national scale),
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and abroad (tourism fairs and markets). ANTREC also publishdsa c an Se | a
Sartd magazine on a monthly basi s, whose

tourist destinations in Romania. Each issue of the magazine is dedicated to a
particular rural touristic destination, capturing, in an organized and synthetic
manner, thdourist attractions of the area selected, the tourism infrastructure, a
presentation of ways to spend leisure time (traditional festivals are promoted,
such as Sheepbs Descent in Bran, as wel |l
areas: the Sarma Festiita Praid).

Alongside the development of rural tourism, a state that was also favored
by the involvement of certain institutions or specialized entities, research studies
were also initiated that created the theoretical framework of rural tourism and
highlighted its mechanisms and forms of development in Romania. A nationwide
classification of tourist villages was also conducted, meant to capture the diversity
of types of tourist villages (Gl tvan 2003,

Nevertheless, one camat that this classification of touristic villages is
short of several relevant aspects that would contribute to an improved
implementation of rural tourism development policies in Romania. This state of
things is determined, on the one hand, by the alksehan analysis of leisure
assets at the level of rural areas included in tourist activities, an especially
important matter in the superior organization of rural tourism in other European
countries where rural tourism is weleveloped. Although it is thexistence of
the touristic patrimony assets that underlies the development of tourism in rural
regions with a rich natural and cultwtgktorical potential, leisure assets should
complete the tourist offer.

Evaluating tourist potential is a first phase the policies for the
development of rural tourism; it needs to be joined to actions meant to enhance
the tourism resources of the rural space, promoting them and not least of all
creating forms of leisure in rural areas.

Another criterion that must bfactored in the rural tourism development
policy is the change in the motivation of tourists, the scoitural trends that
express the main expectations of tourists, which tourism agents and/or tourist
accommaodation facility owners face at all timesrduourism responds to the
numerous motivations of tourists eager to escape urban areas, to get in touch
with the local rural population, to get acquainted with its culture, and not least
of all, for the recreationalctivities.

The Particularity of th e Tourist Offer of Rural Tourism in Romania
Romania is one of the few European countries where rural space covers a

vast areand it hagleveloped on all types of landforms, while preserving, at its
core, original elements of local rural culture with pitally archaic lifestyle.

m
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The distribution of Romanian rural space on all types of landforms favored
acquiring an especially important element for tourism, that is, the positioning
inside a picturesque, bucolic spaendscape, un
The preservation of a vast rural space with its physical and cultural features in
their original form, even in the current period, dominated by the process of
urbanization, has allowed certain authors to consider that Romania is one of the
verylasts ur vi ving remnants of fAold Europeodo (lori
The presence of several sites included in the UNESCO World Heritage
List (the Danube Delta, the Fortified Churches of Transylvania, the Painted
Monasteries of northern Moldavia and Bukovina #ortified Historic Centre
of Sighi koar a, t he Wooden Churches of the N
Fortresses of the Ortktie Mountains) and th
protected areas (13 national parks, 13 natural parks, 617 natural se@34e
natural monuments, 55 scientific reserves, three biosphere reserves and one large
Ramsar site in the Danube Delta), covering 7.1% of the national surface, further
strengthens the potential attractiveness of the couitip,(Corsale, p. 154
Tourism promotion was the key element that eased the internationalization
of Romanian rural tourist offer. The image of the Romanian village was captured
in its manifold aspects in various tourist promotion programs organized by the
Ministry of Tourism by wayof the General Department for Tourism Promotion
and Mar keting. The Millenium progr am, | aunc
|l ast destination of the millenniumo as its
the spiritual dimensioi Romania is the owner of @nique spiritual treasury,
the cultural dimensioi the experience of the mystical in the cultural space, the
natural dimensiori the experience of the beautiful in a timeless space (folk
doina, the music of the Romanian landscape). According to the thdamesd,
the tourist products were: agritourism products, cultural and religious tourism
products, among others (Ban, 2007, p. -363). A different program,
ARomarsianpl y Surprisingo, was | aunched in 2C¢
the Ministry of Toursm conducted a larggcale fourphase project meant to
organize events that would catch the attention of foreign tourists and focus it on
Romania as a destination (Ban, 2007, p. 365). During this program, the image of
Romanian rural space continued to bpresented by the most important rural
cul tur al destinati ons: Mar amur ek, Bucovi na,
as prototypes of tourist destinations of outstanding natural beauty. The latest
program of Romanian touris&a paondodof of€habcead
was designed as a video, with a symmetrical structure: it starts off and ends with
snapshots of the Danube Delta, and also features snapshots of the most representative
tourist destinations in Romania, most of them located in rurasaseah as the
fortified churches in Transylvania, and the monasteries in northern Moldavia.
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Types of Tourist Villages

In the past few decades, several criteria have been used in Romania and
abroad to distinguish among tourist villages; also, thisnaltbto select among
potential customers and improve offamxddemand mechanisms. There were
identified in Romania several categories of tourism villages considering
complex criteria (ethnographic value, traditional crafts, existing general and
civil infrastructure, touristttraction potential, geographical positioning and
accessibility, environment qualitis( £ v a n 2003 ; COndea, Si mon,
quoted by lancu, 2008). The nationadlgknowledged classification was
adapted from the point of view of the structure of tourism and technical
heritage; in the end main types of tourist villages were identified:

T landscape and climate villagese characterized by the presence of an
attractive natural scenery, with numerous and diverse elements of tourism
potential, that favor spending time out. Tourist settlements of this type, located
in hill and mountain regionsas well as on the seaside, relatively remote from
major traffic thoroughfares, are suited to holiday tourism, as they offer
opportunities for outdoor walks, heliotherapy, backpacking: Fundaia,r n e a

( Ru-Brar Pass), Pocruiii s man a (Gorij), Britdet ( Ar ge
(Maramurek), Vama Veche, 2 Mai (ConstanSa) .
i balneal villagessupport locali and less frequently regionatale
bal neal touri sm, banking on apitdized i es of Ato
on: carbonated mineral waters, mofettes, saltwater springs or lakes, mud: Zizin
(Covasna), Bala (MehedinSi), Oglinzi and Bt
Coktiui (Maramurex), Ctlacea (Timik), Stcel
I sportsactivity tourist villagesare typical of mountain regions with
enduring snow | ayer s, speci al declivity fav
i Car ak, iAlba etck,dut also of lowland regions where water bodies
support water sports (Murighiol, Mila 23The Danube Delta);
I pastoral tourist villagegVaideenii V©I| c e a , Pir Sibis)lae p , Jina
typically Il ocated in mountain regi ons, wh e

breeding sheep and cattle, and they can win over tourists by means ef dairy
based foods. As entertainmetdyrists can be taken on tours of sheepfolds, in
order to get them acquainted with regular sheepfold activities and the dairy
production processes;
i fishing and gaméunting villagesoffer various forms of special leisure
for tourists T hunting, fishing, skari 7 while at the same time ensuring
opportunities for accommodation and fish or game specialty cuisine services:
Cri kan, Sf ©nt u Gheor ghe, Muri ghi ol (the Da
Vikeu and Bistri $Sa valleys, among others.
T arts and handcraftsmahip tourist villages(Margina i Suceava,
Obogai Olt, Margai Car ak, Tl ar gmidt ai MaStamaemea etc.) are
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known for the numerous touristsé interest i
as their desire to buy such items from the very sotimeeartisans themselves.
i ethnefolkloric tourist villages group rural settlements that have a
wealth of ethnedolkloric background, of outstanding value, represented by
ethnographical museums, exceptional folk architecture, folk costumes etc.,

Cur Si k6ar p) , Avram Jlancu (Al ba), REkinarii
(Suceava), Ntbruja (Vrancea), BLni Sa, Criva
(Carak), BOGrsana (Maramurex).

i villages with assets of scientific interdstve various kinds of natural
reserves that win @ numerous tourists, by means of their novelty, uniqueness

and beauty: Andri ekeni (Vrancea), C'reku (
and Bosanci (Suceava), Chiuzbai a (Mar amur
MOnztLl exkti, Medelic and PO©clele (Buztu).

i villages with historical, artistic and architectural monumentsf
outstanding value, weknown nationally and even internationally, are typical
of Moldavia, with an impressive string of 7" century monasteries

(Sucevi Sa, Putna, Dr a g o routhrerm eCarpathiana pi a , Vir a
piedmont (Aninoasa, Cotmeana, Cozia, Polovragi), southern Transylvania, with
the weltkk n 0 wn fortified churches (HEr man, Prej
Cristian), the Southern Carpathian range, with the complex of Dacian forts
groupedinte Or L kti e mountain region: Costexti, B

T orchard and vineyard tourist villagashere tourism is an ajlearround

option, both during harvest time and after harvests, thanks to the availability of fruit,

grape and der i vear rpatoa u(cTei: miRke)c,a kk iarnida Qi Ar ad) ,
Although the classification presented above was conducted with the goal

of highlighting a nationwide typology of tourist villages, nevertheless there are

several villages that do not feature cleatr charactéstics, with one category possibly

featuring characteristics typical of the other categories: for instance the villages

of Botiza and Sibiel are located inside an attractive natural landscape, but they

can also be included among etkotkloric villages beause of the architectural

and folklore elements, present in profusion, and the villageB bfni Sa and

Crivadia (Hunedoara) are at the same time pastoral villages, landscape villages

(they are located in a region with a dominantly karst landscape) and their territory

encompasses historical, artistic and architectural monuments (the medieval

toweri n Cri vadia, the Dacian f188.t in Btni Sa) (

Rural Space Development Policies Implemented on a National Scale
An important perspective for rural tourism between 20013 is

represented by structural funds, i.e. money thatlagted for the development
of two operational programs of the Government of Romania. After Rohsania
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integration in the European Union, tourism has benefited from important non
returnable funding, in the form of structural funds; there are numerous
possililities for attracting European finances, be it in the form of direct
investment in the infrastructure, in order to increase the quality of tourist
services, or the training of the personnel in the field, or the development of
leisure services, as well # capitalization, protection and preservation of the
natur al heritage (Petrea, Mar ukc a, Fili mon,
A study by the Ministry of Agriculture, on the national rural space,
identified the villages with a high tourist potential. By the end of this
assessent, some villages had been included in the category of villages with
very high tourist potential, scoring 10 out of 10 points maximum, alongside
other villages such as Desext. (Maramur ek C
and Bitni Sa (Huhedoamra CARmMmyl)dstudty), (
rural commune with tourism potentjaww.apdrp.ro). This classification is
useful because it allows villages with high tourist potential to benefit from
high scores when the local population files fund applicaimjects, with a
view to building tourist boarding houses. Boarding houses set up in localities
whose potential was rated 7 to 10 points receive an additional 20 points for
financial support applications for the creation and modernization of boarding
houss and microenterprises in rural areas. Feasible projects are funded by
County Bureaus for Rural Development and Fishing Payment as part of the
project AEncouraging Tourist Activityo, i nc
Living Standards in Rural Areas andi ver si fying Rur al Econom
general goal is to develop tourist activities in rural areas, which would
contribute to raising the number of jobs and alternative sources of income, and
raising the attractiveness of rural areas (Payments Agency for Rural
Development and Fishing).
The special objectives included among the steps meant to encourage
tourist activities in rural spaces are:
U creation and preservation of jobs by means of toursated activities,
especially jobs for the youth and women;
U enhanang the addedalue of tourism activities;
U expanding, improving and diversifying the infrastructure and touristic services;
U raising the number of tourists and extending the duration of the stays;
Among the operational objectives, one may include:
U expandingand improving the tourist accommodation facilities on a
small scale;
U developing the systems for tourist information and promotion;
U creating the recreational facilities in order to ensure access to natural
areas of interest to tourists.
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Evolution of Romanian Rural Tourism

In order to capture the complexity of the process of evolution of rural
tourism in Romania, several case studies were selected, using the criterion of
representativeness, which was deter mi ned, on
asa tourist destination, and on the other hand by the dynamics of the number of
tourist accommodation facilities and the evolution of tourist arrivals. On average
two villages were selected as typical for tourist activity in each of 7 regions of
Romania thehave managed to stand out as rural tourist destinations, internationally:

theBranaMoeci u Regi on, the Western Carpathians R
and ROmetea), the Banat (Ztvoi and Turnu Ru
Vadu lzei),theBucovm ( Sucevi Sa and Vama), the Danube L
and Crikan), northern Oltenia (Pexktikani and

Two tourism indicators were analyzed, in order to review the evolution of
rural tourism in Romania in the paf#w years, i.e. the number of tourist
accommodation facilities and the evolution of arrivals, respectively. As far as
the dynamics of tourist accommodation facilities is concerned, one notices that
Brakov regi on, one of t h ens, Wwimessedhans t rur al t
exponential growth of accommodation facilities in the three years of reference
in the case of both villages analyzed.
One can notice the growth rate in Moeciu was lower than compared to
Br a rfig & & 2), in terms of the dynamics of @@mmodation facilities, but
by 2008 Moeciu managed to reach a number of accommodation units roughly
equal to that of Branfi§. 3). It is noticeable that the dynamics of arrivals will
later turn into an upwards one, reflecting the changes that occurneaain
tourism as a result of heavy promotion of R
tourist destination. It can be seen also that the ratio of tourists in the case of the
village of Brani in the first two reference yearsis net higher than in the case
of the Moeciu, which can be explained by the presence of a particularly
important culturahistorical asset (The Bran Castle).
As far as the evolution of tourist arrivals is concerned, that the number of
tourists in the first reference year is inverselpgmrtional to the number of
tourist accommodation facilities, a situation that can be explained by the
relatively recent inclusion of the two settlements in the rural tourism circuit, as
well as by the inadequate tourist promotion.
In the case of the vidiges in the Western Carpathians, the late inclusion of
certain rural settlements into the tourist circuit and the absence of promotion
brought about a low level of tourist infrastructure and tourist arrivals in the
early part of the period analyzed. Altlgpplh t he vi |l | age -of Ariexkeni
known among tourist villages in the Western Carpathians, the first tourist
accommodation facilities were only built in 2008, unlike other villages that,
although they feature outstanding natural and cultural touregempal, are less
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known by tourists, but are better organized in terms of the tourism infrastructure
(for i nstance, by 2001, the village of ROm
tourist accommodation facilitieshd. 1).

LEGEND

Rurs! Pension

— 1%

Ruient

Fig. 1. The dynamic of rurahccommodation facility and arrivals in Romania (2001)
(Source:Authors' elaboration oArcGis basedon calculation of statistical data)

A change in the evolution of tourist accommodation facilities in the
Western Carpathians could be observed in 2008nwiew rural tourism centers

begin to emerge, in terms of tourist facild.
As far as the evolution of tourist arrivals is concerned, it can be seen that
during 20032 0 0 4, the wvillage of RGmhertofea r egi ster
tourists, and that | ate in the time period
dominate in terms of arrivaléq.1 & 2).
The high inflow of tourists in Ariexeni

forms of leisure (ski tracks) that add to ttmurist offer and win over an
important number of tourists.
Al t hough Mar amur ek -bounsl regianen Romoasid, tr adi ti ot
where traditions and customs were preserved in the original form, one can notice a
fluctuation in the number of accommodation figieis in the first two reference
years, with a significant drop in their number registered in 20941(& 2).
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LEGEND
Rural Pensins

Fig. 2. The evolution of rural accommodation facility and arrivals in Romania (2004)
(Source:Authors' elaboration oArcGis basedon calalation of statistical data)

After 2004, tourism infrastructure i n th
picks up. This i s explained by the Maramur
destination during 2002008, a time which also saw an upwards trend in the
construction of tourist accommodat premises.

Mar amur exk vill ages t hat stand out t hank
infrastructure are Botiza and Vadu lzei, rather than the-kmelvn villages of
Stp©nSa dig.3.BOr sana (

The same fluctuating trend can be noticed at the level of taurisal
evolution, with very low values in the number of tourists standing out early
during the period of time analyzed, followed by an exponential rise of the
number of tourists (predominantly Americans) in the past few years as
Mar amur e K ¢ tereationdl tourish destimation. n

The fluctuating trend of the former half of the survey is mainly due to the
|l imted promotion of Maramurek as a rural t
relegation to a secondary position, later on followed by its redisgoas a
tourist destination, as a result of the heavy promotion of its original tourist offer,
which contributed to increasing the number of tourist arrivals.
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In the case of villages in northern Moldavia the evolution of accommodation
facilities parallés the dynamics of tourist arrivals; early in the time period
analyzed one can notice low levels in tourist accommodation facilities, with a
slight increase in 2004ig. 1 & 2).

The steepest growth in accommodation facilities was registered in the
village of Vama. One can notice an exponential increase in the number of
accommodation facilities in all of the analyzed villages located in Suceava
County, |l ate in the time period analyzed,
Vama particularly standing out. As fas tourist arrivals are concerned, the
same upwards trend is visible, starting off from very low values in 2001,
followed by a slight increase by 2004, and then by a significant increase in the
number of tourists in all moldavian villages analyzed by 20@th the highest
arrival levels registered in the village of Vantig.(3).

LEGEND
Rural Pensions

Fig. 3. The dynamic of rural accommodation facility and arrivals in Romania (2008)
(Source:Authors' elaboration oArcGis basedon calculation of statistical data)

In the @se of villages in Gorj County one can notice a constant trend of
multiplication of the accommodation facilities. Gorj villages feature high or very
high values ever since the beginning of the time span analyzed, and this continues
throughout the entire ped, with a significant increase registered late in the
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interval. Although the volume of accommodation units was high, the evolution of
arrivals indicated very low figures through most of the time span analyzed, with the
exception of the last year, whemeocan notice an increase in the number of
tourists. The very high values of tourist arrivals in the village of Polovragi can be
explained by the association of rural tourism with religious tourism, the presence of
the Polovragi monastery beingone ofthe asons f or the regionbds att

In Vrancea county, in terms of tourism infrastructure the village of Tulnici
is worth a special mention, as it held a dominant position throughout the entire period
of time analyzed. One can also notice, in the feas years, a slight increase in the
number of tourist accommodation facilities i
of the number of tourists indicates the same pattern as in the case of the evolution of
tourism infrastructure. One can notice anaase from one year to the next of the
number of tourists in the Vrancea village of Tulnici, which registers a peak in tourists
in 2008 (4,498) during the time period analyzed (22008), thus registering a
doubling in the volume of arrivals as compare@@64 (2,531 touristsfi¢. 2 & 3).

The high levels of tourist arrivals in the village of Tulnici are correlated with the
tourist attractions related to the association of rural tourism with wine and vineyard
tourism, as the Vrancearegionisthe stainggi nt of t he Awine roado i1

In the case of the Danube Delta the evolution of tourist accommodation

structures registered a series of fluctuations during the period of time analyzed,

2001-2008. While by 2001 the only accommodation facilities seged were

found in the village of Sfantu Gheorghe, by 2004 one could notice a good

distribution of accommodation facilities in all Delta villages analyfigd 1 & 2).

By 2008 there is a drop in the number of accommodation units in the case of the

villages of Sf©ntu Gheorghe and Cri kan; t he ni
remained therefore constafig( 3).

As far as the evolution of tourist arrivals is concerned, the only figures
available for 2001 were registumbeed in the v
of tourists increases in both villagdig ( J).

In the Banat region, the evolution of accommodation structures features a
trend of slight increase in the early part of the time period analyzed (by 2001 the only
accommodation facilities were locatech t he vi |l |l age of Ztvoi , but b
village stands out among the settlements witbuaisminfrastructure) fig. 1 & 2).

By 2008 one could notice an increase in the number of accommodation facilities in
the villages of Zfig. \B)o In this pedod anothemvillageRu i e n i
(Sasca Montant and Viliug) are registered as

As far as the evolution of tourist arrivals is concerned, it can be seen a
slow increase in the number of tourists in the firsb tyears of reference
(2001:2004), with an important increase in the number of tourists registered late
in the time period analyzed, with the village of Sasca Montana standing out as
registering the highest figurassts)( 926 to

u S
Turnu Rui eni (647 tourists) and Ztvoi (5 |

ri
38
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The lower values in tourist flows in the early part of the analysed time
period are explained by the predominance during that interval of ancestry
tourism (tourisme des racines) meaning therreto stay with the relatives,
during holidays, of ethnic Germans who used to live in the Banat region. There
is no official recorekeeping of this tourist flow because these travels are
included in the category of trips to relatives.

Conclusions

Nowadhys rural tourism has been an activity that can contribute to the
development of rural areas, especially of less favoured affiested by the
decline of traditional agrarian activities.

Due to its natural landscape and cultural heritage, Romania owesita gr
potential in order to develop rural tourism activities.

The evolution of rural tourism in the past few years reflects growth in
terms of both tourism facilities and in terms of tourist circulation, a state that
shapes the favorable outlook of furthetowgth. The development of rural
tourism in Romania is favored on the one hand by the outstandingly diverse
natural and cultural tourism potential, and by the hospitality of the local
population, on the other hand. These attributes are typical of the entire
Romanian rural space, a fact that is bound to favor, in the future, the
development of new rural destinations where rural tourism is nowadays little
developed or actually absent. This state might also be achieved by the
nationwide efforts to encourage asdpport tourism entrepreneurship in rural
areas by means of development projects financed by European funds.

There are numerous rural areas in Romania where subsistence agriculture
is an activity that limits the potential of development of those areasruaal
tourism is the mean to support a diversified economy, able to ensure at the same
time a sustainable development of the rural space. The rich tourism patrimony
of the Romanian rural spateas favored ur al tourismés associatio
forms oftourism: cultural, environmental and green tourism.
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MORTALITY PATTERNS OF ROMA POPULATION
IN OLTENIA REGION

MIHAELA PREDA *

Mortality is the only indicator that presents a senésspects meant to emphasize both
the demographic evolution of a population and its social determinants that confers it an increasing
or decreasing tendency associated in most cases with a specific level of development.

Mortality, through the manifestati of present variations is caused by a series of-eooimomic
factors such as the level of education with consequences on the attitude towards the health care,
the population age, as well as by certain exogenous factors related to the geographimentziron

The analysis of the general mortality among the Roma population intends to grasp a series
of variables specific for this indicator; the values that the general mortality registers within the
Roma population are in the trend of the values for thisata measured for the overall population.

Key words:infant mortality, life quality, Roma communities, Oltenia.

Introduction

The general mortality rate for the Roma population translates into a series
of tendencies whose evolution depend on the ssmimomic characteristics
existing in the region but equally to the characteristics of the Roma ethnic
group, these communities developing themselves within a regional context. The
general mortality rate for the Roma population displays the same causes and
manifestations present at the level of the general population. Differences among
the variables of the mortality rate for Roma population may be found in the
indicators that have a direct influence over it, respectively the infant mortality
rate and the moidity rate. The analysis of the general mortality rate shows a
situation with direct influences on the characteristics of this indicator for the
Roma population, the existing conditions being correlated to the values
registered in 2006 in Olteniawhenthee n e r a | mortality rate was
the county | evel the highest death rate was
being higher than the average rate of the region and being followed by the
values of Mehedin$Si (18.3 &a) and Olt (17.3
The high mortality rates registered in the abaventioned counties relate
to the morbidity, influenced drastically by the economic development level,

Faculty of Geography, Univergibf Bucharest; mhurezeanu@yahoo.com
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education level, the degree of access to information of the population in the area
but also by the state dhe sanitary infrastructure. The polarization of the
sanitary services, almost exclusively located within the urban areas, the
insufficient number of qualified personnel distributed in the rural areas,
combined with the outdated medical faciliies makes the high values
registered in the counties where the rural population is predominant.

Low mortality rates registered in Oltenia are specific especially to the
popul ation in VOGlcea (15.4 a) and Gor | (13.
considerably by th medical infrastructure and services, due to the fact that an
increased number of urban settlements are successfully polarizing the rural
villages in these two administrative areas.

Thus, an analysis of the infant mortality is required considering tieesa
for the much higher values within the Roma population, and taking into account
at the same time the percentage of the infant deaths registered within these
communities out of the total number of infant deaths.

The analysis of the morbidity of the Rarpopulation points out a series
of causes that influence the general mortality rate, as morbidity varies for
different groups of the aboveentioned population and has a specific causality
directly influenced by the socieconomic factors, educational &has well as
access to the sanitary infrastructure.

Thus, the analysis of the general mortality rate does not provide an exact
picture of its causes as the infant mortality and morbidity represent indicators
that show important differences for the Romepylation and consequently
constitute causes that might influence in a major degree the general mortality.

Infant Mortality within the Roma Population of Oltenia

The analysis of the infant mortality indicator within the Roma population
shows increasedralues compared to the specific values for the general
population. They are explained by multiple factors; either of a general nature as
for example the characteristics of the medical infrastructure or of a more
specific nature, namely the economic levéltlie population, its educational
level or its attitude towards checking and maintaining its health care status. The
infant mortality for the Roma population within the sample areas in Oltenia was
analysed considering the number of infant deaths for gasifsc ethnic group
in contrast with the total number of infant deaths for the entire population. The
increased number of infant deaths registered for the Roma population shows a
high degree of participation of the infant mortality registered in the above
mentioned areas.

According tofig. 1, there were registered 122 infant deaths in 2006 within
the sample areas in Oltenia, out of which more than half, 68 respectively,
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occurred within Roma communities. We estimate though that the infant mortality

rate isvery high, considering that, Roma population represents 30% out of the total
population within the sample areas. Therefore, one can consider that it significantly
participates to the level of the general infant mortality rate in the region.

Dolj

Vol c
Me hed

Gorj

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

|E| infant deaths w ithin the roma population @ total infant deaths

Fig. 1. The infant deaths within the Roma population in the sample areas in Oltenia

If analysing this indicator for each administrative territorial unit, the
highest number of infant deaths within the Roma population registered in the
sample area in Dolj County h& value counted for a number of 30 deaths out of
40 registered for the total population. This aspect is explained by complex
causes, the most important one being the standard of living. Roma population
l'iving in the rural arretakst iriesthbeeci ovel Cenatt
BOrca is confronted with severe even extrem
the society. The aids these families receive constitute in many cases their most
important source of income. Temporary activities such as daily laboats th
generate income are not meant to provide a decent existence, if considering that
the abovementioned areas are among those with a high or very high fertility
rate (above three children per family).
Thus, poverty as a phenomenon characteristic for ékiwic group
influences the level of the infant mortality rate keeping it at a high value. The
value is though supported by the precarious raising and carrying for children,
the poor hygiene and sanitary conditions, the limited access to medical
assistancas well as the lack of possibility for keeping a balanced diet all these
factors being entirely conditioned by the financial resources of each family.



94 MIHAELA PREDA

Another cause for the high level of infant mortality refers to the
educational level of the parents,they are exclusively responsible of using any
family planning methods. The weak interest showed by the Roma population
within the sample areas in Dolj County in possible family planning methods
make it to display the lowest rates of contraception usagh. ©6% of the
women are actually using these methods. This leads to the birth of unwanted
children who are, in the aboweentioned economic conditions, exposed to a
high risk of death. The birth of children into an already crowded family with
extremely sarce financial resources normally leads to a decrease in the interest
for these children if considering the fact that the raising and education processes
are extremely costly.

Other factors are the insufficient diet of mothers as well as their weak
medi@l monitoring during the pregnancy. All these are influenced by the
educational level that is on its turn closely related to the financial one.

The sanitary infrastructure is also responsible for the values of the infant
mortality rates as the Roma popigat within the sample areas is directly
affected by the poor development of the medical units. The sanitary network of
the urban areas is located mainly in Craiova, which concentrates 7 hospitals, but
also inDr tgtkani , Cal af at , Filiaxki, Segarcea (
polarizes the entire rural area. Within the sample areas in Dolj County the
number of medical units is confined to one consulting room (private) as eight
family doctors are attending fdnis area.

In the urban area, the access to the medical infrastructure is easier, the
Roma population showing superior life standards if compared to those within
rural areas. A determining factor is the financial level of each family, which is a
moderate oa as the communities i€r ai ov a, kegarcea, or BLi |l ¢
affected by severe or extreme poverty.

A high infant mortality rate also registers among the Roma communities
in Gorj County 14 infant deaths out of a total of 21 belonging to Roma
population. The high number of deatwithin the first year of life is caused by a
series of factors similar to those mentioned before among which the poverty is
one of the most important. Poverty manifests itself primarily in the communities
| ocated in rural aracarrSeas,pe@litverdiy amd TAlll
these are the ones with a high degree of dependence upon the government social
aids and displaying a severe or extreme degree of poverty (e.g. the Roma
popul ation in Scoar Sa) .

The fertility rate is also high reaching valudsnwore than three children
per family, as the usage of family planning methods is generally scarce for
Roma communities.

The sanitary infrastructure is very well represented within the sample
urban areas where Roma population is not affected by severgtreme
poverty and its living conditions reach a satisfactory level. There are 5 hospital
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units, one in every city (exceptféri cl eni ) . Consequentl vy, t he |
pol arizing the rural areas around them. The
dispensary unit and is served by approximately 9 family doctors.

Within the communities in M8infendi nSi Count
deaths were registered within the Roma communities and 7 of them occurred in
the rural areas. The existing differences for the living standards between the
rural and urban areas are the same for the entire population, both from an
economic and acgial point of view, and have repercussions on the decisive
factors, which influence the infant mortality rate.

The sample areas with Roma populatioMe h e di n Si County fal/l L
the same conditions enumerated above displaying an infant mortality rate that
reach high values in the communities from

Punghina. These areas with Roma population show financial exclusion and are
highly dependent on the social aids they receive. All the sample areas in this
county are severely affected by poverty the only exception being Strehaia due to
the presence of a wealthy Roma community.

The education level of the population is very low thesusage of contraception
methods is roughly spread among 9.5% of the populatiahould also be
remarked that 25.8% out of the fertile aged women appeal to abortion in order
to end up an unwanted pregnancy. Fertility has moderate valugsdRil@ren per
family), but is still higher than the national value (1.3 children per woman in 2007).

There are six hospitals in the county o
hospital except for Drobeta Turnu Severin that has two. As for the medical units
situated in he rural area, they are almost inexistent. Nine family doctors are
medically assisting the population. All these causes lead to a representative infant
mortality rate for Roma population within
these communities in the ndilé of the hierarchy at the level of Oltenia region.

The lowest numbers of infant deaths register within the Roma communities
of VOl cea (7 out of lldeaths registered for
10 deaths deaths). However the situatioti®se 2 counties is not less alarming than in
the other ones, considering the fact that approximately 75% of the infant deaths within
the total are linked to the Roma communities. It may though be stated that the Roma
population manifests overall a higlgiant mortality than the neRoma population.

The high infant mortality rate is caused by the low economic level of the Roma
population that is characterized by severe poverty even in the urban centres (exception
for Caracal and DOorstagethe levklével of @tareness about her f ac
contraception methods (only approximately 15.2% of the interviewed persons heard
about them) and the high fertility rates (3.6 children per family).

The sample areas with Roma pumpul ation wi
the same category fromaso@@at onomi ¢ poi nt of view (exceptir
and Drtgtkani where a speci al category of R
represented by the tinkers guild lives. The rate for using family planning methods is
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very low (8% at the level of the sample communities within the county), thus
leading to a hilg fertility that has a value of 3.1 children per family.

The medical infrastructure has similar characteristics to the previously
described counties, most of it being located in the urban area and counting a
number of seven hospitcalas Dotcateadni n
Brezoi, CLl i mbnexkt:i and Horezu.

The high number of infant deaths registered within the Roma population
is homogenous in the sample areas; the main causes deriving from the economic
ones. Poverty is one decisive factor for thelthezare status, and determines at
the same time the education level of the population.

Family planning is one of the variables that has a low manifestation rate within
the Roma population, and is thus one of the causes that determine a high dimension of
the family. The consequence of this fact is an increased fertility rate within a population
with reduced financial possibilities affected by poverty and highly dependent on social
aids. All these aspects represent the premises for an increased infdity maiga

Morbidity

Morbidity represents the second most important variable in the analysis of
the general mortality, directly influencing it through the population health care
status. The morbidity structure represents an important element in @@luat
the general mortality. The analyses on morbidity comprise studies on its causes
that lead to an amplification or diminution of deaths number depending on
factors like the level of economic development, sanitary conditions, education
level and life stadards that reflect a certain attitude towards preserving the
health status or towards the environmental conditions.

The health pattern of the population has a direct influence on morbidity, its
characteristics relating to the economic, social and bemalébatus with repercussions
upon the incidence of a certain typology of morbidity. The morbidity rate primarily relates
to the economic level of the population so that the communities affected by poverty
will tend to have a more accentuated morbidity thase with high living standards.

As for the Roma population, the evaluation of the morbidity will take into
consideration the health care status analysing at the same time the main
morbidity causes and the degree to which it manifests itself withs thi
population. Both the evaluation of health care status and of morbidity causes
was made based on the answers of the Roma population within the sample areas.

At the level of the sample areas concentrating Roma population selected
within Oltenia region 53%of the interviewed population living within Roma
communities admitted that their health care was poor. The high share of
negative answers regarding the health care status emphasizes the existence of
pre-installed morbidity for more than a half of Roma plepion.

ROImo e



MORTALITY PATTERNS OF ROMA POPULATION IN OLTENIA REGION 97

The communities that manifestvary high morbidity rateare the ones
where more that 60% of the respondent population acknowledged that their
health care was poor. In this category we can mention Potcoava, Brebeni, lancu
Jianu (Olt County), Rovimai , Scoar $Sa and BOl teni (Gor j {
(VOl cea County) and Ambir bLtktii de Jos (Dol j
correspond to the areas with a poor sanitary infrastructure (with the exception of
Rovinari and Potcoava) and with low living standandad poverty.
For the Roma population in Rovinari, along with the economic factors
determining financial exclusion and a constantly high number of illnesses, the
environmental factors also lead to an increased morbidity rate. They are mainly
responsible fotthe incidence of respiratory diseases as among them the most
damaging is the atmospheric pollution caused by the placement within the city
limits of a plant as well as by the existing surface mining in quarries of lignite
in the nearby area. In the caseRoma population in Potcoava, one should
mention the existence of the coppersmithos
morbidity due to the diet taboos that include an increased consumption of fats,
with a high incidence of diabetes as a main iliness.
The communities that manifesshigh morbidity in which the majority of the
respondents declared that their health care is very ba@l0%), are the ones in
Drtgtnexti Olt and Grtdinari (Olt County), TG
GOrl a Mare and Punghina (Mehedin$Si County),
Mi htekti (VO®©lcea County), as well as in Btil
Determining faatrs for the high morbidity rate are the low living standards, to
which we can add the poor diagnostic rate and the treatment of diseases because
of the poorly represented sanitary system at the level of the rural sample areas.
Moreover, for the Roma poptilan, the access to the sanitary system is also
limited by the level of poverty. People that cannot afford to pay the medical insurance,
only benefit of paid medical assistance and many Roma inhabitants cannot
afford it due to massive unemployment. Thusstriost cases the late diagnostic
usually done in emergency regime, leads to increased costs for consultation,
treatment and spitalization and only comes to amplify the morbidity conditions.
Although the medical infrastructure is present in the urban esruf
Dr £ gtQ@letk,t i TOr gu CLtr bunexti, Strehai a, Ctl i m
some of the rural ones respectively Mihtiec
rate basically because of the economic factor (poverty) as well as of the social factor.
The eduational level generates an indiferent attitude towards health state and the
adopting of some unhealthy dietary taboos (like the case of the communities with
significant i ncomes | i keOltth,e Stirnekhearidas, gButiillde
Mi h t e khough the pértentage of population that appreciate its own health
care status as being very bad is the lowest within all the sample areas, it is not
significantly inferior as there is no other community that register a percentage of
over 30% of the populmin to consider its health care a very bad ditge D).
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Fig. 2. Evaluating the health care state of the roma population from the sample areas in Oltenia
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Roma communitiesilCar ac al and Strejexkti (Ol't Coun
Al beni (Gorj County), Orkova, Baia de Ar amt
ROmni cu VOl cea and Drtgtkani (VOl cea County
(Dolj County) show amoderate morbidityidentified becaus of a smaller
percentage of answers (between 30% and 50%) declaring a very bad health care
status. However the figures are not explained by the fact that the Roma
community has a decreased morbidity rate which is still high as a direct result of
the living standards of the population and its economic poverty.
Within the other Roma communities, however there is also a much lower
percentage of respondents that identify with a precarious health care sate, with
values between 10 and 20%.
The percentage of thpopulation that consider their own health to be
precarious added to the category that considers to have a very bad health care
status leads to almost 70% of the Roma population having serious health
problems and only 30% presenting a low morbidity rate.
The causes for this situation are mainly the economic situation and the
low education level. The latter factor leads on its turns to a low level of
responsibility towards health care. Moreover, the fact that prophylaxis is one of
the least developed medicdbmains in the sanitary system suffering from
constant reforms adds an external factor that leads to a high prevalence of the
morbidity predominantly among the poor sector of the population. Numerous of
the previously stated factors explain the low petags of the Roma population
that considered their health as being satisfactory. At the level of the sample
areas in Oltenia only 12% of the population declared that their health state was
satisfactory. The communities that register the highest values 6% &rare the

ones in Caracal, Drtgtnexkti ol t, TOrgu Ji u,
kegarcea and Bujoreni. The communities with t
their health status as satisfactory (less than 10%) are present in the @aaple

in Brebeni, Grtdinari (ol t), Rovinari, TOr g
Baia de Ar amt, GOrl a Mar e, Punghina (Mehedi
Lipovu, Amktritktii de Jos (Dol j).

The respondents that considered their health statgsyagood one are
fewer compared to the ones that considered it very bad, only 13% of the total
respondents at the regional level entering this category. At the county level the
best representation of the ones that consider not to have any health prenglems
foundinMele di n Si (18. 4%), foll owed by Gorj (12.6
The communities that have a high percentage of population that considers
not to be affected by morbidity (more than 15%) are the ones from Caracal,
lancu Jianu, Gritdidiau,i , TGrtguw |j@krthunextti) ,( Gdr
Baia de Aramt, GOrl a Mare, Gogoku, Jiana (M
The lowest shares (less than 10%) of people that appreciated their health status
as a very good one register among the Roma populatiomrih B ne Kkt | ol t,
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Pot coava, Brebeni (ol t), Tel ekt i, Scoar Sa,

Mi htekti (Vel cea), Segarcea, BLilexkti and C
The poor representation of Roma population with good or satisfactory

health status is the result of teecial and economic problems that constantly

affected it. On the other hand the very high morbidity rate registered at the level of

Roma population is owed to diseases which also represent potential mortality factors.
At the level of the Roma populationithin sample areas in Oltenia, the

main morbidity causes are the circulatory diseases (31.2% out of the total

respondents). Cerebrovasculary diseases, coronary diseases and hypertension

are extremely frequent among the elderly population and presentraased

incidence among the adult population. They are a direct result of the unhealthy

living conditions and last but not least of a poorly developed attitude towards

mai nt ai ni ng oneodsuphaeaulniostly ead! ¢irdeiwbem the ¢ h e ¢ k

diseases beaoge very serious with radical consequences.
At the county level Gorj (30.1%) leads the regional hierarchy, followed by

Dolj (21.4%), Olt (20.7%) anMe hedi n Si (19.9%) . The | owest s

with this type of health care problems is r
The respiratory diseases (21.8% of the total nhumber of respondents)

represent the second major illness cause within the Romalation in Oltenia

sample areas. A very high incidence presents astign&)( At the county level

Gorj (30.1 %) leads again the hierarchy, followed by Dolj (21.4 %), Olt (20.7 %),

MehedinSi (19, 9% and at | astaton@d. cea (17. 2 %
Infectious and parasitic diseases are also responsible for a high morbidity

rate counting for 14.2% of the total number of Roma respondents suffering from

one or another form of such illnesses.

100%

80%
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40%
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total Dolj Gorj Mehedi n SOl VOl cea

B Infectious and parasitic diseases O Endocrine, nutrition and metabolism diseases
B Respiratory diseases O Circulatory diseases
B Tumours B Other diseases

Fig. 3. Morbidity rate, by disease cause, foe Roma population
in the sample areas in Oltenia



MORTALITY PATTERNS OF ROMA POPULATION IN OLTENIA REGION 101

The highest morbidity rate for infectious diseases pertains to tuberculosis
also known as the 'poverty disease', due to a life style with numerous privations
and an inadequate diet that leads to a deedemsmunity and a high morbidity
risk. The Roma population in Dolj presents the highest morbidity rate (17.4%),
the share of this category is similarly hig
Mehedi n$Si counties (12.8%)nGoyP4%). t he | owest
The endocrine, nutrition and metabolism diseases are another category
responsible for the increased morbidity rate, 11.1% of the respondents within
the sample areas in Oltenia mentioning the presence of these illnesses. At the
county level @rj registers the highest score for this type of disease (12.8%),
followed byMe hedi n Si (11. 6 %) . Among the most com
specific for this type one should mention diabetes, caused especially by the lack
of information and education regarding a proper diet.
The tumours concentrate a share of 9.3% within the totalbeuraf
respondents. They are caused mainly by late diagnostics because of a poor level
of health education. Most part of the population presents lung tumours (caused
by tobacco consumption) while breasts and genital tumours are among the most
common withinthe female population. This category of diseases is mostly present
in VOlcea County (12.3%ptaond inh Mabethe$Sl owé
The rest of the counties present percentages between 8 and 9% within the total
number of Roma respondents in the sample afgas3). Another 12.1% of the
respondents mentioned diseases of a different nature like for exaagte,g
genitourinary or nervous diseases.

In conclusion, we can mention that the increased percentage of Roma
population with health care problems is due to its economic situation as poverty
is the main factor that causes a precarious health careRtatiack of financial
resources represents an obstacle in accessing the sanitary system; a significant
share of the Roma population does not have a family doctor, as they do not pay
medical insurance, this being a direct result of the reduced work foecauBe
of this situation the health care status of Roma population is not properly
monitored the morbidity risk being very high. Moreover, doctors are only called
in when the disease has reached an aggravated state of emergency. Therefore
the financial silation characterized by poverty leads to a weak responsibility
towards sanitary education.

It is necessary to point out that this attitude is not restricted to the poor
Roma population as it is constant among the rich communities as well. It is
mainly dueto the absence of a proper education and a weak responsibility
towards health care that Roma citizens adopt an unhealthy life style. An obvious
example would be the coppermi t hés guil d that due to the
consuming a large amount of meatidat, register the highest morbidity rate of
diabetes, circulatory diseases being also present.
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LE CONCEPT DE RISQUE NATUREL URBAIN

FLORINA GRECU "

Mot s :axll ®ss |, ri sque wurbain, vuln®rabilit® des espac

The concept of urban natural risk

The apid development of the cities and growth of urban population have
determined an inadequate use of some terms and concepts, in order to include in
the research field specific phenomena and apply appropriate preventive
measures. One such concept is aboathhzards occurring inside the urban
territory I urban hazards. The termrban can sometimes be associated to
anthropogenic/industrial hazards or social hazards, and less to natural hazards.

Natural hazards in urban areas are generally common for that
geogaphical region. There is no such thing like special urban hazards. What is
specific to urban area is the anthropogenic factor, which brings to risk various
risk elements, including population, through his activities, density, or buildings.
As a consequesg transition from hazard to risk is faster in time and space.
Another feature is the multand interdisciplinary character of the genetic type
of hazards. The scalled natural hazards are often caused by an anthropogenic
factor. In the special literaterurban risk is simply defined as the risk bounded
by the urban territory or area, and is classified into: natural risk; industrial and
technology risk; diffused risk.

Aspects g®n®raux et sp®cifiques dans | 6®t |

Il n'existe @s de risque qu'on peut appeler comme exclusivement urbain.

Ce qui of fre Ia particularit® de | "'"aire wurl
ant hropique qui par ses activit®s, par | a d
l a vul n®rabialittt®rde gerctoapms$ sf l a popul ati on

Universit®de Bucarest, Facttde GRgraphie, Depde G& mo r p h o |ddogie et , P®
G ® 0 ma t gregu@eeo.unibuc.rdlorinagrecu@yahoo.com
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passage du stade d'al®a ~ <cel ui de risque s
de temps et espace.

Une autre parti cul-arinterd®cipknaire dultype car act r e
g®n®t i gue cdusesdu fait geegdans k& pltipart des cas les risques, soit
disant naturels, ont aussi des causes anthropitadegu 1 fig.1, 2.

Dans |l a |litt®rature de sp®cialit® | e ris
tr s simple, c 0 mme ddleeville. Onsdigtingle ttois®pesau t erri t o
de risques urbains (Dubelidaury, Chaline, 2002) :

1 Risques naturels

1 Risques industriels et technologiques

1 Risques diffus.

Le m°me contenu se retrouve partiellement
gui p e u v ieonnemehtaux, sanitaireswou industriels (Grale20i86).

Environnement

\ 4 \ 4 \ 4 \ 4
Potent.i [ Interventions] [ Vul n®r a P®r i cul

(ressources) Anthropiques

Impact sur Risque
Il 6enviro environnemental sur
Il 6environ

Fig. 1.Lesrapportshomee nvi ronnement (apr s Panizza, 1990, cit¢
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Tableau 1
Types doboal ®as/ d®sastres (apdrifsi @i r kman, 2004,
Groupe de
d®sastrTypeS de Exemples
Le potentiel G®ol ogi Trfemblements de terr
gli ssements de terra
naturel G®omor pho
compactage
Cyclones, ®cl airs et
M®t ®or ol |aval anches, temp°tes
gr°le, p®riodes froi
Le potentiel Oc®anogrgTsunami, temp°tes su
socionaturel I nondations, d®borde
Hydrologiques soudaines/ br usqguues (
torrentielles)
Biologiques Epi d®mies, perte de |
Expl osi ons, d®versem
D®sastyf Li ® aux|toxiques, contaminat
technologiques technologiques | structurels, transpat constructions ou
accidents de production
Li ®s aux/R®voltes, conflits s
D®sastre Activit® Bombardements, fusillades,
anthrop d®t our fplagg® nt s
Conflits politiques | Guer res i nt er natldtias a
Al®as (P, Potentialitd E.R.
VULNERABI LI
|
|
v
Action directe
Al®as ( P| RISQUE E.R.
(moins de 50% de
DESASTRE
(CATASTROPHE)
(plus de 50% de E.R. ont wune incidenc
ELEMENTS DE RISQUE (E.R.):
i population; iressources qui assurent |l a qualit® de |
i ®t abli ssemantsvit®s; ®conomi ques
i bi ens mat ®constructions etc.
Fig.2.Rel ations entre |l es al®as, |l es ph®nom nes
et | es ® ®ments de risque (E. R.) (Grecu,

a

c

C

\

e

-
£



10€ FLORINA GRECU

Un probl me est repr ®sent ®ui faiar |l e conce
r ®f ®rence ° (Birkmann, 2006)

ila vul n®r abi Fidite®a ssscapi bl Ejt & ' de s gens,

conditions n @Gcpewlsuasunvieasce de c e u x

ila vuln®rabilit® biophysique, respecti v

syst mes aux modifications dbdéautres syst

lesquels ceuxi viennent en contact.

Il sdéagit donc de | a vuln®rabilit® (hasar
(hasard) pewr i I®d ®o mHiBe e c U, 1997, 2004, 2006,

Le principal but dans l a recherche des
identification etstlreeur C&ttu daes paevantr Rlseul d @s ad
d®sastre, respectivement l e r®sultat de | 06i
®v ®nement physiqgue destructif (inondations,
de terre, temp°tes) eftnfrasutao®rabeée] i ®®od o
|l 6environnement, d®t er mi n®s pa&009, 1 a conduit

Birkmann, 2006).

A. Ph®meoextr?® B. Popul ation
occasionnel

Ph®nom ne extn®° PAS de d @ Susceptbleauxpertes humaihes
ou ®conomipgt

de terre, inondation, etc.)

DESASTRE

Fig.3.Rel ation entre | 6al ®a, |l e d®sastre et |l a v
déun at ®h6€éRA)seence dbédbune popul ation vuln
(apr s Degg.1992, cit® par Grecu, 200
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1 n''exi ste pas d'@rl @ae qaii fnaec tseou rt hgwndauir rk
mi s en ®vidence, on assiste 7 un d®vel oppe
naturelM°® mes leael ®as soci aux ont dans | e milieu
fr®guence plus grande que dans | e milieu ru

Dans ce contexte i |l a pr®occupation pour | e d®velc
ville est plus quodé®vidente. Beleahor oup de ri s
d®r oul ement des acti vi tc®&s dh®pnaasi sneenst alue smosneeunit
certaines valeurs. Dans cette cat®gorie on pe

Donc, l e risque natur el ur bain est |l e r i ¢
laguel e est setu®sque evpW®cefique ~ Il a ville

|l i ® principal ement au d®vel oppement wurbain.

Ri sques | i ®s au d®veloppeéfmedausdedes vill es

vul n®rabilit® aux al ®as

Li®s “ 1l a cr:oi ssance urbaine

iflavul n®rabilit® au risque (aux d®sastres
est ®l ev®e

Li ®s aux extensions urbaines dans |l es zon

ila proximit® des volcans, dans | es zoni
Tokyo, Bucarest et al.),

idans | e | idndables ¢ex. mondationsrde Banuben),

idans | es zones av éeansadlement (pRowSasa,s us ®o!l i enn

i dans les zones avec des glissements de terre (ex. Breaza, Constantine)

idans |l es zones avec des choutes des bl oc

Le d®vel oppe oaenrtet facteundmdsque n d i

ila diff® rence entre | es pays m®diterran®

D®vel oppement ®conomi que
T risques industriels, risques financiers, risques de pollution

D®vel oppement des bOti ments en superficie

Unexempt pertinent pour l e rtle de | a posi
position vers la zone sismique.

La vuln®rabilit® aux tremblements de ter
d®pend de |l a position vers |l a zone sismigqgu
I'Europe continetale), zone de Vrancea (courbe des Carpates). A Bucarest,
capitale de | a Roumani e, s-l0 k®ale dans | a P
Vrancea), avec des roches s®di mlAantaires (en
vuln®rabilit® aux trenbvi®RkemenkErs 4demdregr &89 &5,
trembl ement de terre (de magnitude 7, 2), av
33 bOti ments ° Bucarest et a produit 1570
aussi dans d'autres villes. Arabilia@r s ce
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aux trembl ements de terre (dans l a r®gion
d®passer 8 degr ®s Richter.
Les pl us i mportantes fonctions des i N

(Birkmann, 2003, cit® par Grecu,: 2009) <conce
16 ®t abl i ssement des priorit®s
Ml e cadre dobébacti on

fl 6augment ati on; du degr ® dobal ar me
fl 6anal yse ;des tendances
Ml 6abai ssement du hasard.
Dans |l es rapports existants entre | es al G
g®n®r al deux concepts
1. leconceptquicmsi d re |l a vuln®rabilit® dans | a
hasard (avec |l es composants sociaux, @
environnementaux) celuici ne suppose pas une relation directe,
conditionn®e ~° lLa r®duction du hasard
2. le concept qui positionnelabun ®r abi | it ® en tant gqub®tap
Evi demment que dans | es deux cas, | a
obligatoirement vue comme un ®tat de hasard
de |l a vuln®rabilit® ne signifieupas non pl
cela que |l a m®t hodol ogi e dbéapprocher | es ri
identique 7 celle des risques soci aux, pui
|l 6°tre humain (biologiques, sociales, spiri
Dans ce contexte, mu |l n®r abi | i t I®s causes priicipales,i e par
les pressions dynamiques et les conditions incertaines.
1 est donc ®vident gue |l a pr®occupation

du territoire, plus particuhx200®.ment de | a
Beaucoup de risques deviennent critiques

activit®s humai ncaltendent certansmseuld de leuvs valears: X

Dans cette cat®gorie on conesa(ig.3rde aussi | a p

Fig. 4.Les inondation du Danube ‘
en Hongrig' espace commercial
(6.06.2010)

Fig. 5.La crue dans une ville roumaine
(21.06.2010)
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En vill e, gr©ce © | 6i mperm®abilit® de | a
du pavage, des ¢ ormesst rcuacutsieosn s(,| a° pceontt® ,d élaaut g
pr®cipitations et | e caract re torrentiel,
envahit rapi dement | 6espace ur bai n, en prc
urbaine fig. 5 (Douguedroit, 2007)Quand les eaux des riviir e s d®b or dent
dans | e milieu urbain, on a ~ faire avec d
retrouve dans | 6utilisation dpenatermes du
crue,inondazionei nondati ons. Pour |l a crue de | a ri"
fr®meemm | e terme piena, juste pour |l e diff®

Dans le cas de la ville de Boussatig.6, 7 , dO6 Al g®ri e, par exemp
retrouve |l es deux types de vuln®rabilit®. C
fortes d®sagr ®gmntt i omlsl edcets®sp emnaresl es ver sement
des eaux en provenance des pentes, fait qui
| 6i mpacte des torrents de boue et de pierre

Dans ce contexte, | 6anal yse-aridess ri sques |
sOi mposcomme cbest l e cas de la ville de
acc®l ®r ®e des hasards, pour pr ®venir et s
appropri ®es de lutte contre | es al ®as et au

Fig. 6.La ville de Boussad®rocessus de pentaii mage g®n ®r al e,
bid®t ai |l l'ithol ogique (photo de 2008)
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Fig. 7.La ville de Boussada, quartier de constructions ensablement
et Oued Maitar (photo de 2008)

A cause de | 6i mpacte direct des facteur s
| 6 al ®slign dds Asqugseurbains est beaucoup plus complexe et les mesures
prises doiventLa& tgestpilaums dkdsf ixla®aes . fait 1 ®F (

de pr®vention des d®gOts, celles de garanti
citoyens, aux mesures g ses pour | e fonctionnement du s
r®duire |l a vuln®rabilit® et |l e danger en
extr°®°mes, dangereux.

Un exemple dans ce sens nous est offert par la ville de Constantine

doAl g®ri e ( Gda&bBourD®v2e0l07p)p® premi rement dar
sismique de | 6AtIl as, avec une tectonique a
®t endue beaucoup dans | e territoire, sur de
de terrains, mais surltesutmi oWwr nkess graviers,

La gestion impropre des constructions a
d®t ®r i or aticaon tda colnlses ucti on déune nouve
d®r oul ement, mais m°me ici |l e terrain pr®se
facteurs g®ol ogi ques.
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Ancien centre

Fig. 9.Laville de Constantinddes constructions affect ®es
par des glissements de terrgimoto du janvier 2009)
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Les inondati ons sOu6r olnet Daafnfuebcet ® 6naovnr isle u2l Oe
communes ur bai nes et rur al es, mai s aussi oI
cul ti v @sal, B &@erw 2009)L e vill age de Rast, e pl
®t ® suppl ant ®, | 6eau soOeslta rwitlilre®Bee dtesr ¢ 2tr @
avec des probl mes de combat et de pr®vent.i

une fois tous les cent ans.

Conclusions

1 faut remarquer | a pr®sence de | a comp
du risque, de | desulpn®babimeist ®i & &daudai gest
Mais en ville, |l a participation de | a popul
ph®nom nes extr*°mes, ayant un i mpacte n®ga

urbain, est directe.
Cdbest pour <cel ai lgiutb@ neatr el 4 ag eeutl ind®m acdbu r i s

liaisoncontinue on peut parler aussi dointerrelatior
|l e cas de |l a gestion qui d®pendent de | a di me
Le probl me est dedulles deg pagsvseds®d/een so plpe®sc as
du point de vue ®conomique 0% m°me | a per ce
du soci al , de | 6®conomi que et des mentalit®
En cons®quent , la vuln®rabilit® pour | den
danger pour la populatin sont beaucoup plus d®pendantes
dans | es cas des syst mes ur bSmivens des pays
on se confronte ° |l a question si cette d®pen
0% au niveau de efsornuonyse ndse ddei rveicet ipolnus Lou moi
d®t erminent | es citoyens dbé°tre moins pr®oc
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LES MODELES MORPHOMETRIQUES DANS LE BASSIN
HYDROGRAPHIQUE MRACONIA

NECULA MARIA -CATI"

The Mraconia catchment is a subbasin of the Danube, which is located in the Mountains
of Banat, the basin is most devpéd in southern Almajului Mountains, which has an area about
115kmj] . The gener al di r ect iSBE;nn the fsystémhhéerardny efi nage basin
Horton-Strahler this catchment has orders of magnitude 6. In the world of morphometric drainage
of the river the catchment is considered the basic orders (number of river segments, the mean
length, high drainage density) has a young character is generated in particular by regressive erosion.
Key words: stream hierarchisation, river network evolution, ord¢ magnitude, the
Mraconia catchment.

Zone doOo®tude

Le bassin hydrographique Mrakmhja, avec u
estunsoubassin du Danube situ® dans | es montagr

La rivi re Mracotndial lemr@gdarng el ¢ 6oy gdtr emal ed ¢
HortonSt r ahl er et a | a direct-E.dembasdiraedr ai nage or
g®n®r al wune di rSek.t iLodnalde tdurdeei nmaogyee nNf@ du bassi
Mraconia est de 506 ¢, | e ma x derB32/Bn dansdemord du bassin
(Pic Poiana) et | e minimum dbéenviron 65m

Le bassin hydrographique Mraconia est du
superpos® sur | 6autochtone Danubi an, repr G
| 6 i eutd®pays. Dans le bassin hydrographique de Mraconia se trouvent tous
l es types des roches, ayant des ©ges et de:
direction NNESSO, come il suit : des roches cristallines appartenant aux
cristallins de Poiana Mracami, Neamtu et Cor bu; des roc hes
appartenant au Cr®tac® et au Jurassique et
par | e gabbro. Le bassin de Mraconia a ®vol
Carpates, mai s aussi sotusapriisnfll aeaomrs tduu dDts

du barrage pour le lac des Portes de Fer.

PhD Student, ubbarestsi F@cdket® de G®ographie, Ecol e
et |l e d®vel oppement $;catimceuta@yaldod.co®i mi on Mehedi n
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Du point de vue hydrographique on peut observer qui-celest plus
d®vel opp® dans |l es cours dbébeau moyen et S
affluents. Le bassin hydrographique de Mraeonia ai ns i l a forme dobun
( G®ogrsa®phiiee mo n o Groupep de iregherehes complexed.es
Portes de Fer, 1976).

Suite aux calculs effectu®s, la forme du
dans | 6ensembl e, cette fhame Iposivaodr Stde&e ar
moyen et; she®pbasesirn sdencadfigel).facil ement dal

Pour une meill eure appr®ciation de |l a fo
aussi l e rapport de |l a circularit® du bass.i

V. C. Miller (1953) :

Au
— 1/ -
Rc = r:,O 5>

Au = aire du bassin anal ys®

Ac = aire du cercle de |l a m°me |l ongueur a
Pour | e bassin Mraconia | e rapport de cir
114,37

T omrl

Rc =0,47

Lavaleurdubassn de 0,47 refl te |l e fait que | e

fortement festonn® suite-g®obraphiveuest ddes
roches diff®rentes comme duret® et ©ge).

Les parties extr°mes du bassin, du nord,
diff ®r entes ®tapes de son ®volution. A |1 680uc¢
Mr aconi a, ai nsi gudau Nord o% | e bassin a |
l e Pic Poi ana, | 6®r osi on r®gressive est pr
rencontre | 6al tlietsudro crhiersi ma®@&i metnt ai r es, I

déaccumul ation de s®di ments sont dominants.

La forme presque ronde du bassin de Mra
moyen et sup®rieur a une grande influence ¢
dans | a papbarelienftf@mpeurde, concentration des
collectricee (Pisota, Zaharia, Diaconu, 2005).
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LE BASSIN HYDROGRAPHIQUE MRACONIA
LA CARTE HYPSOMETRIQUE ET LA FORME DU BASSIN
DANS LA PARTIE SUPERIEURE ET MOYENNE

LEBASSIN WDRMRAPA'O
%,
Y S
/66‘

BASSAN

tE

LE BASSIN HYDROGRAPHIQUE D
SIRINIA

2 0 2 Kilometers

LEGENDE

[] Limite du bassin
Lac
/\/ Reseau hydrographique permanente
N hydrographiq poraire

Intervales hipsometriques
[_170-100m

[ 100 - 300m

[ 300 - 500m

[ 500 - 700m

[ 700 - 900m

[ 900 - 930m

Fig.1.Carte hypsom®trique et | a for me

du

bassi

n

dans
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En cons®quence, on peut sgextgslddngilaer | a pr ®:
partie inf®rieure et partiell ement moyenne,
r®sultat du processus do®rosion et de trans
bassins qui se sont d®vel opp®s en | argeur e
bassins all ong®s.

Aspects morphom®triques

(

La hi ®rarchie de r®seau h r
i 01

Strahler fait r ®f ®r ence 7 I
portion du lit entre les deux confluences par ordresaedgur {ig. 2).

Pour l e bassin hydrographique Mraconia
®es dans -$ter slylser me ®to® tro®al i s®e, par |
ographique des cartes topographiques
r ont @ement gvac iles datep sur le terrain, mais aussi avec des
ographies a®riennes. Le r®sultat a ®t®e
deur des segments de | a rivi re.

Le but de cette ®tude est de vo®rifier I
| 6 ®valeuatdi®qgnuid i bre dynami que du bassin et c

Léordre de grandeur du bassin hydrographi

D <
o

que
cat

[ 1
dr
n f
ot
an

QUT O o<
T oo D

est | 6ordre de grandeur sup®rieur (6), gqgue
se r®alise " lasjpanctMuer havascalecbest une v
du bassin de la rivi re de montagne.

Anal ysant |l a carte de |l a hi®rarchie du
bassin de Mraconia est constat® qubil a | es
avec divers ordresed gr andeur (4 segments de |l a rivi
rui sseau Radul ui , |l e rui sseau Neamt, l e rui

existent des nombreux affluents avec des ordres petits, le bassin de Mraconia
®t ant plus d®vel oped®es dargdandeawrch®.edtd rep

segments doébune |l ongueur de 25,61 km ensemb
repr®sent® par 18 segments totalisant une
| 6ordre de grandeur 3 est repegRstsnt ® par 54
de I a rivi re et | 6ordre 1 de 892 segment s.

L6ordre de grandeur du bassin de Mraconi g
plus |l ong segment, ce qui mo nicelueci que | a ri vi
ne re-oit plus saf fleendos®veasche ctaoantrs dof
dans | es cours sup®rieur et moyen,; l es affl
ne changeront pas encore leur ordre de taille (Grecu, 2003).

Léanalyse de |l a carte de |l a hi®rarchie
monte | e caract re asym®trique du bassin, pl u
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LE BASSIN HYDROGRAPHIQUE MRACONIA
LA CARTE DE LA HIERARCHISATION
DU RESEAU HYDROGRAPHIQUE DANS LE
SYSTEME HORTON-STRAHLER

LE BASSIN HYDRO Cha gy

EN
%,

%

e

LE BASSIN HYDRO GRAPHIQUE DE
GRIGORE

*%maw*“wso(\v f’gg
Trucu
2 0 2 Kilometers
P ™ —

LEGENDE

[] Limite du bassin

Lac
/\/ Limite du bassin d'ordre §
N\ / Limite du bassin d'ordre 4
St i d'ordre 3
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Tableau 1

Les donn®es pour | e mod | e de drainage
Le aram tr Mes ur Loordre Le taux
P Cal c| 1 2 3 4 5 6
m 892 203 54 18 6 1 _
Nombred e s s egment s c 158554 | 39324 | 9753 | 24,19 6 148 | Rc=4032
Londuecur r®su_m 241,8 90,66 | 43,14 | 2112 | 2561 | 1334 | . _. o
9 c 333,73 | 17565 | 92,45 | 48,66 | 2561 | 13,47 -5
m 0,27 0,44 0,79 117 | 426 | 1334 _
Longueur moyenne (1) c 0,14 0,33 0,78 182 | 4,26 9097 | RI=233
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Le taux de confluence entre 4 ettébleau ) dans la plupart des cas est

sp®ci fique dans |l es r®gions de collines et
0% auex tde confluence est ce sp®cifique ~ | a
val eur du taux de confluence (4, 032) d®pas:
|l encadrer aux r®gions montagneuses, | e bas

Mont Almaj, avec une altitudemaximale de 1224m. Cette valeur indique une

dynami que plus d®vel opp®e du bassin dans |
comme une cons®quence des altitudes r®duit
h®t ®r og ne (des roches cristhaldési nes, ma g m
di ff® rents ©ges duret ®s.
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0% auex tde confluence est ce sp®cifique ~ | a
val eur du taux de confluence (4, 032) d®pas:
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Le nombre de segments de rivi re et | a
refl tent une grande densit® du drainage, f
exi stant dans | e bassin. La fragmentation
implicat i ons i mportantes en ce qui concerne | a
versants et | e d®bit dans | 6ensemble du bas
pouvoir do®r osion d% au nombre i mportant d
i nf ®r i eotdresl, 203 @e2 2), afin que pendant les fortes pluies est
possi bl e I|ddampearfiotrinbant ipon acc®l ®r ®e et Il a t
decrue€¢ (Ztvoianu, 1978).

Le degr® de r®alisation avec |l a valeur (

segment s) repdt®semabi 4 &t idoegrd® bassin hydr
| 6ordre de grandeiuregtudédd! ayl @ec dmmeCeilluisui t

In=""2x100, 0 Y%
Re

Nni1l = 1| a v a l-derniertertne dellafpragreasion (N5)

Rc = taux de confluence

Donc,pourlebassiny dr ogr aphi que Mraconia | e degr ®

In = 148,8%

Le degr® de r ®al i sati onlepussuggedtfe nombre d
car |l a valeur de 148, 8% corresponde ~ | a va

La valeur de RL indique le faitquelebbda i n se situe dans | 6ens
val eur s mi ni mal es de |l a r®gion mont agneus e
|l ongueurs pour | e bassin Mraconia de 1,9 d®
cat ®gorie de taille " une autmemsdempose de p

la rivi Coemthé&seauy, 1998) .
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Le modéle du drainage dans le bassin Mraconia

1000

Rc=4,082

100
RL=1,9

10

RI=2,33

0.1
L'ordre de grandeur des bassins

Fig.3.L.e mod | e du drainage

R®ali s® du point de vue du nombre de seg
bassin pr ®sent e une i mportante rami fic
®ri eur dw32pnawoai mMmb(ska ve 4n ®cart de
r®sent ®s par sj x|l saegakeeats de Ra =£i
t que |l e relief de montagne est t
r o gr, eopcernaqtuegotal deshngueur s RL = 1, 9, i
ment de | 6ordre 5, qui est inf®rieur aux
(fig. 3); car |l es roches dans | e b-e@®esin sont r @
per mettent pas une act iansuite®@aesdosguaurs f aci | e ¢
moyennes des segments d'ordre 1 de maximum 0,14&iongueur moyenne

r®el l e des segments d'ordre 6 est pl us
calcul ®s. On constate une tendance en ba
croissance pour les longueurs moyennes.
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Tableau 2

Les donn®es pour | e mod | e des surfaces
Le aram tr Me s u Loordre Le taux
P Cal ¢ 1 2 3 4 5 6
m 892 203 54 18 6 1 B
Le nombre des se¢—; 158554 | 39324 | 9753 | 24.19 6 Ta4s | R€=4.032
m 58,68 60,48 60,9 61,2 92,04 | 114,37 _
Les surfaces t c 552 62,72 71,28 81 9204 | 1046 | RS=088
Les surfaces moyennes (s) m 0,06 0.3 1,12 3.4 15,34 114,37 Rs =4,74
Y c 0,03 0,14 0,68 323 | 1534 | 72,71 =%
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Léanal yse dretsrdomm®esvalmour du taux des s
de 0,88 <ce qui indiqgue gque | e bassin Mraco
dans | a zone de <collines. Cette r®alit® dd
di ff®rents types de r ocplgeespardéexoéssindent s dans |
surfaces plus grandespdu® or gani sati on du r®seau hydrogr «

Cette val eur de Il 6i ndi ce de r®al i sati ol
sp®ci fique pour | es r ®¢gitableaa 2etllafigMont agne. En
on observe uneetndance en croissance des surfaces
surfaces moyennes, ce qui indique |l e fait
®l ev®es pour l e rapporrt®ade sati bacaui rbdisgu a
point de vue desconsfatesatuetal us®®sar Onde
des surfaces moyennes pour | 6ordre 5.

1000 Le modéle des surfaces dans le bassin Mraconia
Rc=4,032

100

10

1

| 2 4 4 5 [} 7

01 Rs=4|74

0.01
I'ordre de grandeur des bassins

Fig.4Le mod |l e des surfaces



Tableau 3

Les donn®es pour | e mod | e geomorphometrique
Le param tre Me s u Loordre Le taux
Cal c 1 2 3 4 5 6
Le nombre des seg—yg 1588952,54 352,324 9!75,133 2ii9 5 1,148 Rc = 4,032
Ces perimires [ LIS ame o it T s | ey
Ces porimepres | M| g | 22 [ sst [ per e [eass g,y

des

P®ri m tres
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Léanal ys e taldeaws 3 rdoatie eqse le6 valeurs du taux des

p®r im tres totalis®s et des p®rim tres moy
hydrographiques etashc le bassin Mraconia.

Léindice de r®alisation de p®rim tres moye

Ip =81,53%

Cette valeur indigue que | e bassin Mracor
en termes de p®rim tres moy¢€igH.on Anal ysant
observe quéil y a une tendance © | a baisse
tendance © |l a hausse pour | es p®rim tres mo
il y a cependant des ®cartes de | a ligne dr
1000 Le modéle des périmeétres dans le bassin Mraconia

Rc# 4,032
100
10
Rp* 2,22
1 ; T T ‘
0 1 2 3 4 5 6 7
I'ordre de grandeur des bassins

Fig.5.L.e mod | e des p®rim tres

Les mram tres des progressions g®om®t riq

d®pendants des conditions physiqgues et g®og
du bassin Mraconia et aussi la rivi re son:
t emps. LoO®yY®owtriapmi pak®@ | ai ss® des traces
g®ol ogi que, |l es plus i mportantes ®tant | es
En appliquant Il es |l ois pour |l es surfaces t ¢
totali s®es et moyehoéesal es®pouretl emsykbEnngseseon
que ce< | se vo®rifient et | es param tres se tr

l es conditions sp®cifiques de |l a r®gion 0%
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Tableau 4
Les donn®es pour | a corr®l atioyensentre | es surface
du bassinMraconia
Ordre X(surfaces) | Y (p®ri | X L X ] y ]
1 0,06 1,1 0,066 0,0036 1,21
2 0,3 2,24 0,672 0,09 5,01
3 1,12 4,57 511 1,25 20,88
4 3,4 7,67 26,07 11,56 58,82
5 15,34 18,68 286,55 235,31 348,84
6 114,37 54,86 6274,33 13080,49 3009,61
Total 134,59 89,12 11994,66 18114,46 7942,37
zxy Xx Xy
= n n_ 1
'— -~
||[Ex2_ (Zx)® ].[E}f‘ N (E}’]E]
A Tl nz TL ﬂz
En appliqguantlaformuld u coef f i ci e @recu,d¥8),paur r ®I ati on (
|l es surfaces et tdbleawd p Proiain torbe £ nmo yean s a(l eur
' 1, 0000u6t. dOmr ep gqubentre ces mogens)ilabl es (surf
y a une forte fig®r rg®lCectei on |lai (WGag eetuer (pols)i ti ve
et donc une corr® ation directe.
La corrélation entre des surfaces et des périmetres moyens dans
100 bassin Mraconia
g PR =
2 //F'_FF
) /
>
o
IS /
g 10
©
E
@
(%]
(]
Q
1
0 20 4?)es sur?a%es mogeonnes (l%i)?o 120 140

Fig.6.La corr ®| ataicers ertt rl e sl gsdr dlue §t rseosu bnboaysesnisn d e

di f ®f er e
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mod | es morphom®triqgues anal ys®s r el
sultat dodébun |l ong et continu processus
eindrebuoue, ®ransidd@ag

f, Il es roches, |e o]

ei llie r®sultat de |
|l , la couverture v
u r®seau hydrogr
guell eme | es ® ®mer
e | 6®t at do®quilib

L a structur e actuel |
®t abl i es en foncti on d
tendance | a r®alisation

S
e
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