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Les oasis de l’Oued Noun : dégradation du milieu naturel et perspectives 

de développement 
 

 

Chmourk El Mahjoub 

 

 

 

Les oasis de l’Oued Noun : dégradation du milieu naturel et perspectives de 

développement. L’oasis est considéré comme un espace vital et un cadre naturel 

d’une importance inestimable dans la région de l’Oued Noun. Il s’avère que la 

rareté de l’eau d’irrigation, la désertification, les maladies incurables de certaines 

cultures, le morcellement et l’exiguïté des exploitations sont des contraintes 

naturelles et socio-économiques qui constituent des handicaps au 

développement des oasis de cette zone. Il est demandé à des responsables de le 

prendre en compte et de préconiser des actions urgentes dans le processus de 

mise à niveau du territoire provincial et dans la valorisation de ses potentialités.  

 

Mots clés : oasis, dégradation, développement 

 

 

 

The oases of Oued Noun: degradation of the natural environment and 

perspectives of development. An oasis is considered as a vital space and a 

fundamental natural resource in the Oued Noun area. Irrigation water scarcity, 

desertification, terminal illnesses of different civilizations, space division and 

tininess of farms are all natural and economic constraints providing the oasis 

area from growing and developing. Officials have to be aware of those constraints 

and they need to urgently recommend solutions in the process of updating the 

local territory and in its potentialities valorisation. 

 

Key words: oasis, degradation, development 
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1. INTRODUCTION 

Le trait le plus visible du paysage oasien  de l’oued Noun1 est le contraste existant 

entre  les îlots de verdure et  les vastes espaces dénudés. Dans ce milieu aride, ces zones 

verdoyantes ne sont pas un fait naturel, mais le résultat des efforts considérables déployés 

par l’homme. L’eau est depuis la création de ces oasis, l’élément déterminant autour duquel  

les hommes  ont organisé leur espace.  

 Les oasis de l’Oued Noun revêtent une importance culturelle et environnementale 

considérable. Elles occupent une superficie de 2 170 ha  soit  2,1 % de la superficie agricole 

utile de la région, avec une densité de 100 à 150 pieds de palmier-dattier par hectare. Sur le 

plan humain, ces oasis abritaient   50 744 habitants en 2004,  soit 86 % de la population 

rurale de la région, et rassemblaient  53 % des exploitations agricoles. Elles occupent la 

partie nord-est de la province, notamment le bassin versant de l'oued Sayad (figure 1). 

A travers cette étude nous allons identifier les éléments de risques qui menaçent 

l’existence de ces oasis. L’objectif est d’en avoir une meilleure connaissance, car les 

connaissances fondamentales sur les processus de risque peuvent conduire à la mise en 

place d’actions préventives, de méthodes de gestion ou d’aménagement qui permettent 

souvent de mener localement une lutte efficace. 

 

2. DE MULTIPLES RISQUES PARTICIPENT À LA DÉGRADATION DES OASIS 

Plusieurs facteurs sont venus au long des années accroître et amplifier la 

dégradation des oasis de l’oued Noun. La succession de périodes sèches, la maladie du 

bayoud2, les invasions acridiennes, l'extension du tissu urbain « moderne », la salinité des 

eaux et la salinisation des sols, les diverses formes de désertification et de l'ensablement 

qui s'en suit, ont constitué autant de facteurs agressifs sur l'environnement et  les 

écosystèmes des palmeraies et des oasis du sud marocain. 

Ces agressions ont eu pour impact direct une mutation des modes de production et 

des modes de vie car ces facteurs ont entraîné des efforts d'adaptation qui ont produit des 

conséquences importantes. Le résultat est qu’aujourd’hui les 2/3 du patrimoine 

phœnicicole national ont été perdus au cours du XXe siècle [1]. Des agronomes spécialistes  

parlent d'une palmeraie qui aurait régressé de 15 millions à 4 millions de palmiers-

dattiers : une régression alarmante. 

 

                                                
1 La région de l’Oued Noun se situe à l’intersection de l’Anti-Atlas et l’Oued Drâa d’un côté, et du Jbel Bani et de 
l’océan  Atlantique de l’autre. Elle correspond à l’actuelle province de Guelmim. 
2 Le Bayoud : fusariose, maladie provoquant le dessèchement et la destruction du palmier dattier.  
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3. LA DIMINUTION DES RESSOURCES EN EAU 

La région est classée du point de vue bioclimatique comme une zone aride. En effet 

à une forte évaporation (3 017 mm par an), la pluviométrie moyenne (120 mm par an) 

reste malgré tout, non seulement faible, mais aussi sans grande signification puisque très 

irrégulière.  De ce fait, les ressources souterraines se trouvent aujourd’hui dans une phase 

de surexploitation. D’une manière générale, la diminution des ressources en eau, 

indispensables à la durabilité de ces oasis, est la conséquence des années de sécheresse qu’a 

connues le Maroc depuis 1970. Il en résulte une baisse de la nappe phréatique à partir de 

laquelle sont alimentées les oasis. C’est ainsi que dans la plupart des oasis que nous avons 

étudiées (Asrir, Taghjijte, Timoulay, Ifran..) on trouve des palmeraies sèches, improductives 

et en voie d’abandon. La surexploitation des ressources souterraines est liée non seulement 

aux conditions climatiques mais aussi à l’explosion démographique et urbaine qu’a connu la 

région depuis quelques décennies et à l’absence d’une stratégie de protection et de 

conservation des ressources en eau.  

Actuellement, cette situation est critique, puisqu’on assiste à la diminution du débit 

des  principales sources de la zone (tableau 1). 

      
Tableau 1 : La diminution récente du débit des sources dans la région de l’Oued Noun 

(1995 et 2001) 

Source ou khettara Débit (en litres par seconde) 

 

1995 2001 

Source de  Tagante 33,0 23,0 

Source de  Fask 3,6 2,9 

Source  d’Abaynou 10,7 8,9 

Source de  Toutline 0,0 0,0 

Source de  Ksabi 0,0 0,0 

Khettara  d’Iguissel 14,9 0,0 

                   Source : Direction Provinciale de l’Equipement de Guelmim, 2002 

 

La diminution et le tarissement du débit des sources sont la conséquence directe de 

l’abaissement de la nappe phréatique de la région. Cette nappe connaît depuis quelques 

années des fluctuations du niveau piézométrique3. Elle est très sensible au caractère 

climatique et à la surexploitation humaine. En effet, ces ressources n’arrivent pas à couvrir 
                                                
3 Le niveau de la nappe est passé de -10 m en 1956 à -60 m  en 2008. 



E-M. CHMOURK  

 

[109] 

 

les besoins actuels des différents usagers dans la zone, surtout après l’introduction de 

nouvelles techniques de pompage pour augmenter la superficie des cultures maraichères. 

Les besoins, comparés aux ressources actuelles estimées à 92,1Mm³/an4, montrent un 

déficit énorme d'au moins 71,2 Mm³/an : les ressources ne couvrent donc que 53 % des 

besoins,  évalués à 155,5   Mm³/ an. 

On constate que cet abîme est récent. Les descriptions historiques montrent que la 

province de Guelmim était une zone agricole prospère. Aucune des références ne 

mentionne l’existence d’un problème d’eau. L’idée est confirmée par Salvy (1951) : « La 

période 1945-1946 marquée, nous nous en souvenons tous, par une famine généralisée en 

Afrique du nord, n’a pas été mauvaise dans le nord-ouest saharien. C’était le seul endroit où il 

avait plu et, fait paradoxal, les gens du Souss  allaient acheter à Goulimine, les grains devenus 

rares sur les marchés classiques de Safi et de Marrakech. Il en résulte une surprenante 

prospérité de l’homme bleu. » [2]. Les modifications sont donc actuelles et s’expliquent 

essentiellement par l’absence de toute stratégie de développement et de préservation de 

l’environnement  jusqu’à une date récente. La situation est critique étant donné que les 

ressources mobilisées sont de beaucoup inférieures aux besoins en eau. 

 

4. EROSION ÉOLIENNE ET MENACE D’ENSABLEMENT 

A travers notre enquête du terrain, nous avons constaté que les phénomènes 

d’ensablement sont localisés dans certaines zones autour des oasis de la région. Ils ont 

existé de tout temps, mais leurs effets ont particulièrement été accentués ces dernières 

années. Bien que la région soit touchée par l’ensablement dans son secteur oriental, l’espace 

le plus préoccupant est le village d’El Borj qui est régulièrement recouvert de sable à la 

période des vents. L’ouverture de la région sur le Sahara par des nombreux foums5, 

accentue les aires de transit du sable vers l’intérieur, comme en témoignent les dépots 

piégés aux pieds du Jbel Bani. Les palmeraies les plus menacées sont celles d’Asrir, Fask, 

Aday et Timoulay. Dans le cadre de la lutte contre l’ensablement, la Direction Provinciale 

des Eaux et Forêts de Guelmim a visé les secteurs les plus menacés par la mise en place d’un 

système de clayonnage. Cependant, les clayonnages, faits de palmes tressées près du village 

d’El Borj6 n’ont jusqu’à maintenant piégé que très peu de sable. Ils ont été détruits par des 

nomades qui fréquentent la région en permanence. 

 

                                                
4 4M : million 
5 Foum : Cluse, entrée d’une gorge. 
6 Dans le cadre de la lutte contre l’ensablement, la Direction des Eaux et Forêts de Guelmim a aménagé 30ha 
de clayonnages  au niveau du village d’El Borj en 2006. 
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5. LA SALINISATION DES SOLS 

Dans les oasis  de l’Oued Noun, en raison des prélèvements importants dans la 

nappe phréatique, des problèmes de salinité commencent à affecter les cultures et 

transforment les pratiques culturales. Une enquête menée par la  Direction Provinciale de 

l’Equipement de Guelmim  a été faite, en 2006, pour mesurer l’évolution des taux de sel. 

Certains secteurs de l’Oued Noun sont touchés, comme à Labyar, Aday, et Zraouila. 

L’analyse des sols montre qu’ils se développent sur une couverture sédimentaire de texture 

limoneuse, avec des dépôts salins. Ce problème est dû essentiellement à l’évaporation des 

eaux de la nappe, surtout dans sa partie sud.  

La région a accueilli ces dernières années un grand nombre d'investisseurs dans le 

domaine maraîcher7, venant d'autres régions du Maroc. Ils ont loué ici des parcelles pour 

quatre ou cinq ans.  Pour répondre aux besoins du marché, chaque exploitation est bien 

équipée : elle dispose d’au moins un puits, équipé d'une motopompe, qui arrive à assurer 

l'irrigation de plusieurs dizaines d'hectares [3]. Ces agriculteurs utilisent de fortes doses 

d'engrais, qui avec une irrigation abondante, favorisent  la salinisation des sols, ce qui 

entraînent une chute des rendements. Ces pratiques sont très dangereuses, car  elles 

contribuent à rendre impropre à la culture une partie des terres de la zone [4].  

  

6. LA MALADIE DU PALMIER DATTIER (LE BAYOUD) 

Ce fléau peut causer de graves dégâts dans les zones oasiennes. Cette maladie est à 

l’origine de la disparition d’environ 12 % des palmiers dattiers au Maroc. Il faut préciser 

que le bayoud (Fusarium Oxyporum) est un champignon microscopique, qui s’installe au 

niveau des racines du palmier. Il se propage dans le sol, de palmier en palmier et de 

palmeraie en palmeraie. La maladie se manifeste par le dessèchement progressif des 

différentes palmes. Les recherches ont montré que cette maladie se propage plus vite dans 

des palmeraies qui sont gérées de façon intensive, c'est-à-dire qui sont bien irriguées et qui 

reçoivent du fumier.  Ce fléau a touché les palmeraies d’Asrir, Aday, Labyar8, mais les dégâts 

sont encore restés peu importants. A présent, chaque exploitation possède quelques pieds 

qui souffrent du bayoud, mais le nombre de pieds infectés ne dépasse pas la moitié des 

palmiers sur l’exploitation. Actuellement, on ne dispose pas d’un traitement efficace contre 

cette maladie : les agriculteurs considèrent ce fléau comme une contrainte naturelle du 

milieu, avec lequel il faut vivre. 

                                                
7 Mohamed Oudada  dénombrait 143 locataires occupent une superficie de 839 ha en 2003. 
8 Enquête menue par la Direction Provinciale de l’Agriculture de Guelmim, en 2008. 
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Les oasis de l’Oued Noun sont dans une situation critique. Le constat est accablant 

car ces espaces sont tout simplement en voie de disparition du fait de plusieurs risques 

dont le changement climatiques, la désertification, l’ensablement, la pénurie d’eau, le 

surpeuplement, la crise de la biodiversité des palmeraies et la perte de terres en raison de 

l’érosion.  On voit que les causes de dégradation et de déclin des palmeraies de cette zone 

sont très nombreuses mais leur analyse met en évidence le poids des facteurs socio-

économiques. 

 

Carte 1. Localisation des oasis de l’Oued Noun 

 
 Source : Direction  Provinciale de l’agriculture de Guelmim, et enquête personnelle, 2009 

 

7. LES  CONSÉQUENCES DE RISQUES DANS CE MILIEU FRAGILE 

Devant cette situation, l’agriculture dans les oasis devient coûteuse, et même dans 

certains cas impossible si les responsables ne recourent pas à la désalinisation de l’eau de 

mer, pour réduire la pression sur la nappe phréatique qui commence à s’épuiser face à une 
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consommation urbaine9 devenue importante dans cette zone aride. Ceci influe de manière 

négative sur l’activité agricole qui constitue la principale activité pour les familles dans les 

oasis.  Il faut préciser que les terres cultivées ne forment qu’un faible pourcentage (10 %) 

de la superficie totale de la région, et qu’elles ont tendance à diminuer par suite de 

l’assèchement progressif des puits et des khettaras.  En plus de ce handicap, la production 

moyenne par hectare est très faible du fait de l’archaïsme des techniques, et de la faiblesse 

des capacités financières des agriculteurs. La plupart des familles n’arrivent pas à  couvrir 

leurs besoins.  

La région de l’Oued Noun se présente aujourd’hui comme l’une des régions les 

moins développées du Sud marocain : les taux d’analphabétisme (65 %), de chômage (25 

%), de la pauvreté (10 %) sont alarmants. L’intégration à l’économie nationale est faible et 

l’extraversion de toutes ses formes de vie est de plus en plus accentuée. Cela explique 

pourquoi la recherche d’un emploi semble être l’une des motivations majeures parmi les 

causes de départ  d’hommes jeunes. L’émigration sous toutes ses formes, nationale et 

internationale, se poursuit sans interruption, et se caractérise par des départs saisonniers 

ou définitifs (tableau. 2). Du fait de leur ampleur, la région de l’Oued Noun est l’un des 

grands foyers migratoires du pays, et pour ce dernier, depuis longtemps, une véritable 

réserve de main-d’œuvre. En réalité, cette émigration massive, qui s’est accélérée depuis les 

années 1970, a eu  des plusieurs conséquences. Elle a provoqué une perte du capital humain 

nécessaire à l’entretien des khettaras10, et une disparition progressive de ceux qui disposent 

des savoirs et savoir-faire nécessaire à une bonne gestion des palmeraies [5]. Elle a renforcé 

également le rôle des femmes dans le fonctionnement des oasis (labourer la terre, polliniser 

les palmiers). 

 

Tableau 2 : Migration interne et externe dans les oasis de l’Oued Noun, en 2008 

                                                
9 La production globale d’eau potable fournie par l’ONEP de Guelmim est de 3,29 Mm³ en 2007. La province de 
Tan Tan exploite la nappe de l’Oued Noun pour satisfaire les besoins de sa population. 
10 La khettara : Galerie de captage souterraine permettant le drainage des eaux, et leur distribution à l’air libre 
en aval. 

Oasis Nombre total 

d’émigrés 

Migration 

externe 

Migration 

interne 

Asrir 1935 340 1595 

Fask 1421 310 1111 

Abaynou 687 170 517 

Tiglite 750 100 650 

Bouizakarene 160 40 120 
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                    Source : Direction Provinciale de l’Agriculture de Guelmim, 2008. 

 

8.  AVANT QU’IL NE SOIT TROP TARD! 

Le développement durable des oasis reste intiment lié au respect des écosystèmes 

oasiens et à la sauvegarde de leurs ressources naturelles [6]. La réalisation de ces objectifs 

nécessite des investissements spécifiques importants. Face à cette situation, l’État Marocain 

a élaboré au cours des dernières décennies, une stratégie visant la conservation, la 

protection et au développement des oasis. Dans ce contexte, un plan national de 

restructuration et de développement11 des oasis a été lancé par le gouvernement, suivi de 

l’intégration des oasis parmi le réseau mondial des réserves de biosphères soutenue par 

l’UNESCO.  Ce plan met l’accent sur la nécessité de mettre en place progressivement une 

agriculture-paysagère  et sur l’intervention de l’État dans la gestion des ressources, à 

travers la création des groupements de développement agricole. La diversification de 

l’économie et la création d’activités génératrices d’emplois sont fortement indiquées. Avec 

le même souci de reconstituer les palmeraies décimées par le bayoud, le gouvernement s’est 

engagé dans la production et la distribution de vitro-plants de palmiers sélectionnées pour 

leur résistance à cette maladie. C’est ainsi que depuis 2002, la Direction Provinciale de 

l’Agriculture de Guelmim a distribué 29 000 vitro-plants à 1 000  agriculteurs. 

Il faut préciser que la dégradation des oasis n’est pas une fatalité contre laquelle on 

ne peut rien faire [7]. Il est demandé à des responsables de la prendre en compte et de 

préconiser des actions urgentes dans le processus de mise à niveau du territoire oasien et 

dans la valorisation de ses potentialités. Il nous semble que la vie des oasis pourrait être 

maintenue par une gestion spécifique à chaque palmeraie, basée sur une gestion rationnelle 

des ressources en eau, sur un dispositif d’observations, de suivi et de préservation du 

risque écologique qui menace en permanence toutes les oasis de la région. Leur 

développement  doit passer par la réduction de la pauvreté, par le biais d’une meilleure 

implication des structures associatives, principalement dans le domaine de l’eau potable et 

                                                
11 Le plan a été lancé en 2006, est doté de 18 millions de dollars (12,7 millions euros) sur cinq ans, financé par 
l’Etat, le programme des Nations Unies pour le Développement (PNUD) et les collectivités locales. 

Timoulay 1059 375 684 

Ifran 4600 1440 3160 

Aday 608 388 220 

Amtodi 661 61 600 

Taghjijte 2175 1145 1030 

Total 14056 4369 9687 
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de la lutte contre l’analphabétisme. De plus, la réhabilitation de la femme dans son rôle 

d’acteur économique et la réforme des dispositifs d’aide et de soutien sont des éléments 

nécessaires dans cette démarche. 

Enfin, la mise en place d’un écotourisme de qualité contribuera sans aucun doute à 

faire connaître les potentialités de la région et à promouvoir l’économie locale à travers la 

création d’activités de revenus et le développement des produits du territoire (l’artisanat) 

et à valoriser les savoir faire locaux. Mais elle devrait se baser sur la mise en place de 

mécanismes garantissant une redistribution équitable de ses revenus sur place, et sur un 

respect de l’environnement local et des valeurs sociales et culturelles. Bref, le 

développement des oasis ne pourra être assuré qu’à travers des programmes qui jouent sur 

la complémentarité entre les différents secteurs économiques notamment l’agriculture, le 

tourisme, l’élevage, les services et aussi sur la coordination entre les intervenants (l’État, les 

services publics, les associations, la population,…etc.). 
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10. ANNEXE : EXEMPLES DE DEGRADATION DU MILIEU NATUREL DANS L’OUED 

NOUN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1. Une seguia à sec dans la palmeraie d’Asrir à cause de la sècheresse (Chmourk, 2009) 
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Photo 2. La palmeraie de Taghjijte entre l’hostilité du milieu naturel et la pression humaine 

(Chmourk, 2009) 

 

 
 
Photo 3. Des palmiers avec des branches malades et  jaunes à cause du Bayaoud à Asrir (Chmourk, 2009) 
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Photo 4. L’ensablement menace de très près les oasis de l’Oued Noun (Chmourk, 2009) 



 

 

 

 

 

  

 

 

 

THE EVOLUTION OF THE MER DE GLACE GLACIER 
 

 

 Eugen Lucian CASPARIAN 

 

 

 

 

 
 

 

1. INTRODUCTION .............................................................................................................................................. 120 

2. THE FEATURES OF THE MER DE GLACE ............................................................................................ 121 

3. THE ICE AGES THAT AFECTED MER DU GLACE ............................................................................. 122 

4. CLIMATIC PARAMETERS THAT INFLUENCE THE EVOLUTION OF THE GLACIER ……125 

5. THE FLUCTUATION OF THE MER DE GLACE ................................................................................... 129 

6. CONCLUSIONS ............................................................................................................................................. ….132 

7. ACKNOWLEGEMENTS ................................................................................................................................. 132 

8. REFERENCES .................................................................................................................................................... 132 

 

 

 

 

 

 

Cite this document: 

Casparian, E.L., 2011. The evolution of the Mer de Glace glacier. Cinq Continents 1 (2): 118-
132 [[Available online]| URL : http://www.cinqcontinents.uv.ro/1/1_2_Casparian.pdf 

Volume 1 / Numéro 2 
Été 2011 

ISSN: 2247 - 2290 
p. 118-132 

Master in Geography 
Faculty of Geography, University of Bucharest 

thule198513@yahoo.com 

 

Contents: 



E. L. CASPARIAN 

[119] 

 

The evolution of the Mer de Glace glacier 

 

Eugen Lucian Casparian 

 

L'evolution de Mer de Glace. Au moitie du 19eme siecle les glaciers du Mont 

Blanc massif ont été cartographiés et étudiés  pour la premiere fois. Au cours 

du temps géologiques  on peut estimer la localisation, le volume,les retraites et 

les avances du glacier.Mer de glace  est du temps anciennes un repère pour la 

population du vallée  de l'Arve, et   aujourd'hui un indicateur précieux pour 

l'evaluation du fenomen de réchauffement climatique. Les ages de glace passes  

influencaient  la répartition des glaciers et façonné le paysage du Mont Blanc 

massif et de la vallée de l'Arve. On peut constaté que le taux de fusion est de 

plus en plus plus accélére dans la seconde moitié du XXe siècle  et vraiment 

accelere apres 1980. En utilissant les différents modèles 3D et les données 

climatiques recueillies pour la station météo de Chamonix Mont-Blanc, nous 

savons que le passé, nous pouvons confirmer cela, et faire les prédictions sur 

l'évolution future du glacier.  

 

Mots-clés: glacier, la fonte, le réchauffement climatique, l'évolution, le retrait. 

 

Evoluţia gheţarului Mer de Glace. Începand cu mijllocul secololului al XIX-

lea ghețarii masivului Mont Blanc au fost cartografiați și studiați pentru prima 

dată. De-a lungul timpului geologic putem estima amplasarea, volumul, 

retragerea si avansarea ghețarului Mer de Glace. El a reprezentat din cele mai 

vechi timpuri, un reper pentru populația din valea râului Arve, pentru ca în 

zilele noastre să reprezinte un indicator prețios pentru evaluarea fenomenului 

de încalzire globală. Glaciațiunile trecute au influentat repartiția ghețarilor și 

au modelat relieful masivului Mont Blanc și a văii Arve. Se constată că ritmul 

topirii este din ce în ce mai accelerat în a doua jumatate a secolului al XX-lea și 

de-a dreptul galopant dupa 1980. Utilizând diferite modele tridimensionale și 

datele climatice prelevate pentru Stația meteorologică Chamonix Mont-Blanc, 

putem cunoaște trecutul, confirma prezentul și putem face predicții asupra 

evoluției viitoare a ghețarului. 

 

Cuvinte cheie: ghețar, topire, încalzire globală, evoluție, retragere. 
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1. INTRODUCTION 

This paper argues that the Mer de Glace glacier (figure 1) has varied in size since the 

first ice age and right now it's on a decending curve.  

As Samuel Nussbaumer proved [1], the Mer de Glace had an oscilating evolution with 

it's maximum extent during the litle Ice age in the year 1644. Because the litle ice age was a 

period of climatic abnormality wich causes are not knowned, we can just assume that this 

period is the peak for the extension of the Mer de glace in the time frame studied. It is 

widely accepted that from then on, following a multitude of supposed factors as the 

industrial revolution or the nuclear age, the climate has goten gradually warmer. As John 

Tyndall first observed [2], that alpine glaciers have a certain dynamics,slightly different 

from fluid dynamics, and more close from the point of its plasticity to solids bodies [3].  

                          

Figure 1. Mer de Glace General view from Montevers 

Photo: Casparian 2011 

 

As Grecu said [4], the Mer de Glace is a glacier that was formedinto an alpine valley 

in the Wurm ice age and it's northward orientation gives this glacier ideal climatic 

conditions to keep his ice mass. If the glacier is melting at an alarming pace, then we can 
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asses that the climate is warming and that is what causes the srinking of the ice mass [5]. 

We can observe the reduction of ice mass from the analisis of climatic data,but most 

uniquely we can see first hand the damage done by global warming by looking at 

engravings,paintings [6] and photographs [7]. If we take in acount that we are talking about 

the 3rd largest glacier in the Alps after the Aletsch [8] and the Gornergrat, both in 

Switzerland, and both situated at much higher altitudes.,then we can say that Mer de Glace 

is the ideal case study for the srinking of Alpine glaciers.In the next chapters I should try to 

highlight the turning points,the highs and lows of the glacier's history and also pinpoint the 

causes of this fenomenon. 

What is a glacier? 

Of course we must ask ourselfs before we go deeper in the study of the evolution of 

a glacier,what is a glacier? 

A glacier is a mass of solid water (snow, ice) wich for the untrained eye is 

motionless. In fact it moves quite a lot,renewing itself constantly by obeing the laws of 

dynamics of plasticity. It is a combination between two factors:the acummulation (snow, 

blizards, avalanches) and ablation (melting). There is a constant cyclical mouvement 

between the upper part (acummulation zone) and the lower part(ablation zone), having the 

solid flow at a maximum level where the balance (accumulatio/ablation) is 0 [12]. 

                           

2. IMPORTANT FEATURES OF THE MER DE GLACE 

The Mer de Glace is situated in the Savoyard Alps,having the following coordonates: 

- 45°54'10” northern latitudine si 6°56'40” eastern longitudine [4]. 

The surface of the Mer de Glace is 33,1 km², and the tongue of the glacier descends 

to 1470 m, giving the glacier a total length of 12,3 km. The echilibrium line is situated at 

2920 m of altitude and the maximum altitude is 4240m [8]. It has a slope inclination of 25% 

and that gives it a flowing speed of 90m/year [5]. 

It is a valley glacier that is situated perpendicular on the valley below(Vallee de 

l'Arve) and today gives birth to a litle stream called Arveyron,that did not exist in the 19th 

century because the glacier reached all the way to the valley floor. 

Mer de Glace it is a glacier wich is formed as a result of the junction of 3 glaciers: 

Tacul, Lescheaux, Talefre. 

It has an average thickness of 200 m. 

It is the  largest glacier of the French Alps, if we take in account the surface as 

criteria [8]. 
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3. THE ICE AGES THAT AFECTED THE MER DE GLACE 

After the Mont Blanc massif was formed,it was afected by multiple ice ages and it's 

still situated in a mild glacier period, technically speaking. The efects of Wurm and “the little 

ice age” (XVII
th

 to XIX
th 

century are still visible today and they give us the oportunity of  

reconstructing diferent stages of ice coverage of the Mont Blanc and the valleys below. [9] 

 In the time of the Wurm ice age, the alpine glaciers descend all the way to the 

plains and the Rhone valley. In fact, all the alpine region was covered with thick ice and 

snow, leaving only the highest summits uncovered. The Chamonix Valley is covered by a 

thick lair of ice, 1000 to 1300m thick (figure 2). 

Figure 2.  3D Modelisation of the Haute Savoie region at the maximum extent of the Wurm glaciar period. 

The Modelisation was done by S.Coutterand,   Institut Geographique de Laussane 

source:http://www.geologie-montblanc.fr/glaciations.html [9]. 

 

In the ice age called Dryas, to be more specific,recent Dryass,the glacier is still in 

the valley and now it reached Lavancher (in the Chamonix Valley) (figure 3). 
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Figure 3. 3D Model of the Mont Blanc massif and the valee Blanche 

Source: http://www.geologie-montblanc.fr/glaciations.html [9] 

 

In the time of “the litle ice age”, meaning XVII th to XIX th century, because of a temporary 

cooling up of the climat (it's not clear wich are the causes), the glacier advances. The Mer de 

Glace reaches the botom of the valley in the exact spots called les Bois and Tines (figure 4), 

forming the morenaic complex “Cote du Piget”[12]. 
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Figure 4.   3DModel of the Mont Blanc massif at the time of the “Little ice age” 1644 

Source:http://www.geologie-montblanc.fr/glaciations.html [9]. 

 

Figure 5.  3D Model of the glacier in the present 

Source:http://www.geologie-montblanc.fr/glaciations.html [9]. 
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In the present (figure 5), the glacier retains a lot of it's ice mass, but if we compare 

it with the 19th century or with the little Ice age, it's clear that it has withdrawn 

substantially, because in the bottom part of the glaciar's valley we can observe traces of the 

glacier reaching Les Praz and Les Bois, thus the glacier's name in the 19th century: ”Glacier 

des Bois”. 

 

Figure 6.  3D Model of the region whithout ice 

Source:http://www.geologie-montblanc.fr/glaciations.html [9]. 

 

 

The scenario in which Mer de Glace looses all its ice becomes plausible if the 

climatic tendencies manifested in the last 200 years are following the same patern. The Mer 

de Glace lost 150 m of thicknes from mid XIX century till the present day. It is very possible 

that the smaller glaciers in the Mont Blanc massif will dissapear completely (figure 6) and 

that larger ones like Mer de Glace will withdraw up their valley till very high altitudes. [9] 

 

4. THE CLIMATIC PARAMETERS THAT INFLUENCE THE EVOLUTION OF MER DE 

GLACE 

To explain the oscilations of the Mer de Glace glacier we must observe some 

climatic parameters such as: precipitations (figure 7), temperature (figure 8). 

Using the climatic data from the meteorologic post Chamonix Mont Blanc and 
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analising the data supplied by “Universite de Bourgogne” laboratoire C.R.C. climatology 

laboratory, we can see that the Mer de Glace oscilates in strict connexion with precipitations 

and  temperature. 

As far as the precipitations are concerned, if we calculate the data of  every months 

precipitation from every year of the period (1934-2010), we end up with an oscilating 

graphic (figure 7), that has a couple of obvious minimums and maximums,but not a clear 

trajectory of descent. 

If we observe the amount of precipitation during the winter months [11], we will 

see that precipitation has decreased. If we put the precipitation in relation with the 

temperature in those months we can also see that winter minimums are higher recently and 

the winters have a tendecy to become shorter. Thus the forming of ice becomes more 

dificult and cannot keep up with the melting of the ice in summer months witch guides us to 

the conclusion that we are dealing with a negative balance between the ice acumulated and 

the ice melted [1]. 

 

Figure 7. Annual preciptation chart realised for the period 1934-2010 
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Figure 8. The minimum annual averages in an ascending order reported to the time period when they  

where registred 

                     

The grafic points out the fact that the minimum annual averages were lower in the 

40's, 50's and 60's and higher near the present (figure 8), (table 1). Although the difference 

may seem small, it is decisive for the glacier's evolution. 

  

 

Table 1. Minimum annual averages T (ºC) 

Source: Casparian researches, data supplied(monthly averages) by CRC Climatology laboratory of “Universite 

de Bourgogne”, Dijon, France 

Year temperature Year  temperature 

1934 3 1973 0.24 

1935 -0.38 1974 1.39 

1936 1.2 1975 1.31 
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1937 1.98 1976 1.85 

1938 2.16 1977 1.05 

1939 2.54 1978 0.32 

1940 1.44 1979 1.37 

1941 0.32 1980 0.61 

1942 2.15 1981 0.94 

1943 2.33 1982 2.77 

1944 1.45 1983 1.04 

1945 2.18 1984 1.71 

1946 2.16 1985 -0.38 

1947 2.85 1986 0.42 

1948 1.41 1987 0.37 

1949 0.42 1988 1 

1950 -1.38 1989 0.5 

1951 1.25 1990 0.75 

1952 0.87 1991 0.24 

1953 1.5 1992 1.31 

1954 1.95 1993 1.34 

1955 2.39 1994 2.27 

1956 -0.79 1995 1.04 

1957 0.38 1996 1.34 

1958 0.36 1997 0.83 

1959 0.94 1998 0.81 

1960 1.14 1999 1.24 

1961 1.51 2000 1.52 

1962 -0.24 2001 1.85 

1963 0.1 2002 2.33 

1964 1.33 2003 1.44 

1965 0.7 2004 1.5 

1966 0.7 2005 0.35 

1967 1 2006 1.68 

1968 1.15 2007 2.02 

1969 -0.66 2008 2.05 

1970 0.22 2009 1.73 

1971 0.48 2010 1.18 

1972 1.04   
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5. THE FLUCTUATIONS OF THE MER DU GLACE 

Starting with the 1820's, the Mer de Glace started to withdraw constantly until the 

limit we know today. We can see in the image above (figure 10). The maximum extension of 

the glacier (the green line) was reached in the year 1644 (the peak of “the litle ice age”). 

After that maximum there was a slight withdrawl in the next 177 years until 1821, when the 

glacier reached the level represented by the red line. Between 1821 and 1895, a much more 

spectacular withdrawal has taken place. As we can see on the image above, the orange line 

marks te limit on which the frontal moreine stood on. On this constant line of melting in the 

last 190 years there were a couple of rebounds that the glacier performed, such as the ones 

in 1890, 1920, the decade 1940-1950 (figure 11), which in Europe was a decade with very 

cold winters, and also a short spell of cold winters between 1979-1982 wich made the 

glacier to advance about 100 m [12, 13]. 

 

Figure 10.  The extension of the Mer de Glace glacier since 1644 

Source: : : : Samuel Nussbaumer/FNS [1], University of Bern    

 

Finally, the cause o variations in the ice mass of the Mer de Glace is determined by 

the delicate balance between the alimentation with snow in winter and the summer 

meltdow. In the  accumulation zone, the gainning of mass is obteined by the ading of a snow 

colomn at the end of the year, if the year balance was positive. Lower on, in the ablation 
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zone, the quantity of ice lost is mesured with the aid of depth drilling with a vapor jet drill 

that aids us to leave markers,which help the measurement (10 and 15 m depth 

measurements). These markers travel with the glacier and show us the variation between 

levels in diferent seasons. This helps in calculating the aftermath of a year (if we have 

acumulation or loss of mass). That is expressed in cubic meters of water gained or lost. This 

kind of measurement permits us to explain the caracteristics and variations of the length of 

the glacier. 

After the calculations the conclusion is that the winter precipitations, although 

important in the oscilations,are not decisive and in fact the summer temeratures, wich can 

be sometimes very high (summer of 2003 heat wave) are decisive in the oscilation of length 

and mass in Mer de Glace. 
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� Figure 11.  The chart of the fluctuation of the Mer de Glace 

Source:     Samuel Nussbaumer/FNS [1] 

 

6. CONCLUSIONS 

• The fact that Mer de Glace is retreating is undeniable and can be seened using field 

observation that show a modification in the shape of the glacier. Starting with the 17th 

century onwards, the lenght of the glacier is decreasing constantly, in the 20th century this 

speed increases considerably and after 1990, the situation becomes alarming [1]. 

• The fact that the glacier is situated  in western Europe, at a median latitude and with 

a northern exposure makes the glacier an ideal subject for studying the efects of global 

warming over glacier dynamics. 

• Although afected by rising temperatures in the frontal area of the glacier, we can 

observe that higher up its thickness remains unafected. 

• Following the evolution of the glaciers along a great period of time and using 

tridimensional  computer modeling,we can conclude that the melting will continue in a 

more accelerated rhythm [9].                                      

• The decisive factor in ice melting is the summer heatwaves.Although they can be 

decisive for the lower part of the glacier,its upper part remains allmost impervious to the 

fenomenon. 

• The graphic sources, like sketches and paintings are usefull for a more objective view 

of the modifications in the glacier and also to make ones self an ideea of the scale of the 

landscape [6], [7]. As a consequence of this,we can construct unique case studyies, besides 

comparing the evolution not only at the basis of climate data. . 

We can reconstruct, using this method: the history of the glacier, we can cuantify the 

variation of the glacier. 

• Mer de Glace was the  glacier  on which most of the thories of glaciology were first  

enounciated [2]. 

• Although glaciology takes its roots back to the 18th century,a lot of things are not 

realy knowned,especially about the flow of the glacier as a plastic body,rather then a fluid 

[2]. 

• It is absolutely necessary to observe the glacier for a long period of time in a very 

minute and meticulous way. This kind of observation reveals the changes in ice mass and 

the impact of climate change on ice. It also gives us the model from wich we can make 

predictions for the future [12]. 
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Labour force dynamics and territorial distribution in Iasi County 

 

        Daniela Iurea 
 

La dynamique et la répartition spatiale de la main-d'oeuvre au comté de 

Iasi. Les changements politiques, socio-demographiques et économiques qui ont 
marqué l’économie de marché après la chute du communisme se sont répercutés 
directement aussi sur la  main-d'oeuvre du comté de Iasi. Les effets de la 
restructuration économique, soit la désindustrialisation, ont été ressentis au 
niveau du comté de Iasi par les taux de chômage, par la reduction accélérée des 
taux d'activité et d'emploi et par une réduction substantielle de la navette. Cet 
article examine la maniére dont le nouveau contexte économique, politique et 
sociale a influencé la main-d’oeuvre à Iasi, suivant les principales tendances 
d’évolution de la population active, occupée, les employés et les chômeurs, aussi 
comme la répartition spatiale du chômage et de personnes employées dans les 
trois principaux secteurs d'activité. 
 
Mots clés: population active, population employée, le taux de chômage, 
disparités téritoriales, comté de Iasi 
 
Dinamica forței de muncă și distribuția spațială a acesteia în Județul Iași. 

Schimbările politice, socio-demografice și economice care au marcat tranziția 
spre economia de piață, după căderea regimului comunist, s-au răsfrânt în mod 
direct și asupra forței de muncă din județul Iași. Efectele procesului de 
restructurare economică, respectiv de dezindustrializare au fost resimțite la 
nivelul județului Iași prin şomaj, prin reducerea accelerată a ratelor de activitate 

şi de ocupare a populaţiei şi printr-o diminuarea substanţială a navetismului.   

Acest articol analizează modul în care noile contexte economice, politice şi 
sociale au influențat forța de muncă din județul Iași, urmărind principalele 
tendințe de evoluție a populației active, ocupate, salariaților și șomerilor, 
precum și distribuțiile spațiale ale ratei șomajului și ale persoanelor 
salariate în cele trei sectoare principale de activitate. 
 
Cuvinte cheie: populație activă, populație ocupată, rata șomajului, disparități 
teritoriale, județul Iași 
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1. INTRODUCTION  

The political, social and economic changes that marked the transition to the market 

economy, after the fall of the communist regime, has led to countinuous readjustments of 

the demographic evolution and implicitly, of the labor force in Romania, as well as in Iași 

County [1]. 

These changes had a direct influence on the dynamics of the active and employed 

population, and on the unemployment.  

The industrial destructuring that followed the collapse of the communist regime 

took place concomitantly with the manifestation of an obvious trend of economic 

tertiarization. 

During the transition to the market economy, the intra-regional disparities have 

deepened due to the fact that resources have tended to focus on those areas where they 

were better used, whereas the poorer areas where the industry has been developed 

artificially, were most affected by the severe impact of the transition and structural 

adjustment to the market economy system [2, 3]. 

At the beginning of this period, in Iași are still felt the effects of the rural exodus 

produced as a consequence of the industrialization and urbanization efforts. The de-

industrialization was preceded by a counter-urbanization process, based on the workforce 

coming mainly from industry, which very often had no other choice but to return to their 

villages or to settle in the villages situated in the peri-urban areas [4].  

More recent developments indicate some economic revival, especially in cities, and 

particularly in Iasi municipality, certified by the decrease of the unemployment and by the 

gradual rise in the living standards. 

 

2. METHODOLOGY AND APPROACH 

Depending on the relation of the population with the labour market, three statistical 

categories of population are being defined: the active population, the employed population, 

and the unemployed population. 

According to the INS methodology, from the economic point of view, the active 

population includes the people aged 15 years and over who provide the available workforce 

that contributs to the production of goods and services in the country. It includes the 

employed and the unemployed population. 

Employed population includs all the people aged 15 years and over who performed 

an economic activity that contributed to the production of goods and services for at least 
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one hour during the reference period to achieve a revenue in the form of wages or any 

other benefits (according to the methodology „Statistical research on household labor”). 

The active and employed population reflect the degree of population insertion in the 

economic activities, being in close relationship with the socio-demographic factors (age and 

sex structure of the population, population health and education level, retirement age), and 

economic factors, especially the economic development and the dominant sectors of activity. 

 The changes in the socio-demographic and economic factors lead to temporo-spatial 

variations of these indicators, with direct implications on the unemployment rates, and 

indirectly on the livind standards evolutions. 

The analysis of the employment dynamics was based on the statistic data provided 

by the Department of Statistics of Iași County, by the National Institute of Statistics and by 

the Employment Agency of Iași County for the period 1990-2008. 

Territorial differences in the distribution of unemployment rates and in the 

percentages of employees in the three main sectors of the economy were highlighted for all 

the 98 administrative units in Iași County, of which 5 towns and 93 communes. 

The level of unemployment for each administrative unit in 2008 was rendered based 

on the data provided by the Agency for Employment for Iași County. 

The dynamics of the number of the employees in the three main sector of economic 

activity were illustrated for the years 1995, 2000, 2005 and 2008 based on the 

data provided by the Statistics Department of Iași County.  

 

3. RESULTS AND DISCUSSIONS  

  The dynamics of the active and of the employed population in Iași County faithfully 

reflect the recent developments in the economic environment and the demographic context. 

Basically, both the active and employed population decreased continuously during 

1995-2008 (Figure 1) due to a global decrease in the working-age population, associated 

with the restructuring of the economic activities, especially that of the local industry [5]. 
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Figure 1. The dynamics of the active and employed population during 1995-2008 

Source: National Institute of Statistics, 2011    

 

Whereas the active population decresed by 20% during 1995-2008, the number of 

employed people only decreased by 13.7%, indicating a recent economic revival manifested 

by an increase in the employability of the population. 

The activity and employment rates had an overall downward trend during the 

period 2000-2008. 

The comparison with the activity and employment rates at national level (Table 1) 

shows higher values of these parameters for Iași County compared with the average 

national rates during the first part of the interval (2000-2004) and lower values in the 

second part (2006-2008) (Fig. 2 and 3).  

 

Table 1: Comparative dynamics of the activity and employment rate 

 Activity rate (%) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 

Romania 68,8 67,7 63,6 62,4 63,2 62,4 63,7 63,0 62,9 

Iaşi 

County 
72,4 68,9 67,8 65,7 61,9 62,7 59,9 60,1 59,3 

 
Employment rate (%) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 

Romania 63,6 62,9 58 57,8 57,9 57,7 58,8 58,8 59 

Iaşi 

County 
64,5 62,4 61,2 59,5 57,5 58,2 56 56,8 56,1 

Source: Statistics Department of Iași County, 2010 
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Figure 2. Comparative dynamics of the activity rate      Figure 3. Comparative dynamics of the 

employmentrate 

Source: Statistics Department of Iași County, 2010 

 

The distribution of the active population by residential environments has significant 

differences, so that, although the urban population represents only 47% percentages from 

the total population of the county (2008), the active population of cities is 55.02% of the 

total active population of the county, compared to only 44.98% of the active population in 

rural areas (Fig. 4). 

 This situation is due to the fact that in rural areas demographic aging is manifested 

more strongly, and is accompanied by a proportionally lower share of working age 

population on the one hand, and on the other hand rural areas have a lower capacity to 

absorb the workforce, especially due to the mainly agrarian economic structures. 
 

 

Figure 4.  The distribution of the active population by residential environments, 2008 

Source: National Institute of Statistics, 2011    
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The employment structure by the main activities of the national economy (Fig. 5) 

shows a net predominance of the population involved in agricultural activities (including 

agriculture, forestry, fishery and hunting) at a rate of 31.5% in 2008 in an obvious decrease 

compared with 1999-2000 when the share of population employed in agricultural activities 

reached a peak of 43.2%. 

 By contrast, the population dynamics in the industrial sector was constantly 

decreasing, from a share of approx. 28.6% from the total employed population in 1992 to 

only 17.34% in 2008. In absolute terms, the reduction was about 47,000 people, generated 

by massive layoffs that occurred in Iași county’s industry. 

Another area with an interesting dynamic regarding employment is the construction 

sector which initially had a downward trend from 4.2% in 1992 to 4.0% in 2001, but after 

this year the employability in this sector increased up to 8.6% due to the rise of 

construction investments.  

In relation to the construction sector can be explained the real estate development, 

which had an upward but fluctuant trend during 1992 and 2008.  
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Figure 5. Dynamics of the employment structure by the main activities of the national economy 

Source: Statistics Department of Iași County, 2010 

 

Within the tertiary sector, commerce proved to be the most dynamic activity in 

terms of employment, with a sharp increase immediately after 1992 (a tripling of the 

employment until 1995, with an absolute increase of approx. 22,600 people) as an effect of 

the market liberalization and the proliferation of small commercial units.  

Subsequently, the number of people employed in commerce has stabilized or slowly 

increased to approx. 12.1% in 2008. 

 Whereas the labor resources in the education sector have mentained in absolute 

values at a level similar to the one in 1992, the health and social care proved to be more 
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dynamic, incresing from 3.7% in 1992 to 6.7% in 2008 mainly due to the diversification of 

the private medical facilites. 

The analysis of the dynamics of number of employees is of particular interest, as they 

ensures the income in households, supporting as well the inactive population. The 

dynamics of the employees is closely related to the economic environment (and to the 

demand in human resources), and is extremely sensitive to any changes that occur in the 

economic activities. 

 The dynamics of the number of the employees in the recent years (Fig. 6) has 

followed a downward trend durind 1990-2004, their number decreasing by 59% in 2004, 

compared to the 249,000 employees registered at the beginning of the interval. After 2004, 

however, the number of the employees begun to increase gradually, reaching 169,900 

employees in 2008. 

Total number of employees in Iasi County 
during 1990-2008

0

50

100

150

200

250

300

1990 1995 2000 2001 2002 2003 2004 2005 2006 2007 2008

th
o

u
sa

n
d

 p
eo

p
le

Number of employees

Figure 6. The dynamics of the total number of the employees in Iași County during 1990-2008 

Source: National Institute of Statistics, 2011    

 

The decrese in the number of employees as a reflex of the reduction of the number of 

available jobs that affected to a greater extent the rural residents, causing the deepening of 

the impoverishment of the rural population and the practice of an subsistence agriculture. 

The cartographic representations of the changes that have occurred in the 

distribution of the employees by the main sectors of economic activity during 1995-2008 

points a significant reduction of the employees working in the primary sector in rural 

areas offset by the increase of number of employees in the tertiary sector. 
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Figure 7. Territorial distribution of employees in the primary sector during 1995-2008 

Source: Statistics Department of Iasi County, 2010 

 

 The dynamics of the emplyees working in the primary sector of economic activity 

(Fig. 7) followed a downward trend throughout the analyzed period, as a consequence of 

the disappearance of the state jobs in the agriculture. The massive reduction in the number 

of employees in agriculture is in relation to the employment increase in 

agriculture during 1990-2005. 

The antagonistic developments of these two categories indicate a shift of the 

unemployed population towards the agriculture practices in their own households, 

becoming unpaid workers. Rural areas are those which have lost the majority of the 

employees in the primary sector.  

Thus, whereas at the beginning of the period there were communes where the share 

of the employees in the primary sector exceeded 90% in the total number of employees, in 

2008 only few of them recorded shares up to no more than 50%. 

 The distribution of the employees in the secondary sector of activity (Fig. 8) shows a 

significant decrease in their number during 1995-2008, due to the restraint of the industrial 

activity in Iași County. 
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Figure 8. Territorial distribution of employees in the secundary sector during 1995-2008 

Source: Statistics Department of Iași County, 2010 

 

High share of population employed in secondary sector exceeding 50% of the total 

number of employees are recorded by the peri-urban communes of Iasi municipality, as 

Letcani, Rediu and Holboca.  Other communes with a dominant share of employees in the 

secondary sector are Țibanești, Oțeleni, Mircești and Vlădeni. This category also includes 

Pașcani city , which recorded a share of the employees in the secondary sector about 60% 

of the total number of employees in 2008, although it suffered massive losses of employees 

in this sector in the last 20 years, consequence of the industrial destructuring that 

marked the transition period.  

The dynamics of the employees in the tertiary sector points an increase of their 

share during 1995-2008, especially in rural areas. 

The „tertiarization” of the rural areas is an apparent one though, and it occurred due 

to the rapid decrease of the total number of employees and to the development of small 

business units in rural areas, especially those supplying the inhabitants with food and 

household products. However these high shares of employees in the tertiary sector in 2008 

compared to 1995 do not necessarily reflect a significant increase of the entrepreneurship 

in these rural communities, the majority of the employees working in areas such as 

education, public administration, health and social care. The budgetary services proved to 
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be relatively stable (education, health), or even dynamic (public administration). Some 

examples of communes whith large shares of employees in the tertiary sector due to the 

decrease in the total number of employees as a consequence of the cessation of the activites 

of some agro-livestock units are Bivolari, Miroslovești, Țibana, Țuțora, Aroneanu, Coarnele 

Caprei and Lungani. 

In the urban areas, the increase in the number of employees working in the tertiary 

sector of economic activity (Fig. 9) is mainly due to the increase of the number of 

employees working in services, especially commerce, which had an explosive growth after 

1990, including in terms of the human resources involved. 

 

 
    Figure 9. Territorial distribution of employees in the tertiary sector during 1995-2008 

Source: Statistics Department of Iași County, 2010 

 

 In conjunction with the dynamics of the employees evolved the commuting, usually 

practiced in rural areas, which provided the workforce for the cities located in close 

vecinity, especilly in industry [6], but also from cities towards rural areas, the ‘centrifugal 

commuting’ being practiced by the employees working in education, health, publich 

administration, agriculture etc.   
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 As a result of the industrial downsizing in urban centers, and generally of the 

economic restructuring that characterized the transition to the market economy [7], the 

number of the employees decreased significantly by repeated layoffs, so that the first 

employees affected by this process were the commuters. 

 This phenomenon manifested with the highest intensity in the communes located in 

the peri-urban areas, as in the case of Aroneanu, Ciurea, Holboca, Tomeşti, Bârnova, Leţcani 

and Popricani from the sphere of influence of Iasi municipality, Deleni and Scobinți from the 

sphere of influence of Hârlău city, the communes that were formed by dividing the 

commune Târgu Frumos (Costeşti, Ion Neculce and Balş) and Strunga commune, or those 

from the proximity of Pașcani municipality (Valea Seacă, Stolniceni-Prăjescu). This was also 

the case of the localities that benefited a good accesibility (especially by train), as in the 

case of Mirceşti, Mirosloveşti, Mogoşeşti-Siret communes which used to commute to Roman 

city.  

 Unemployment is a phenomenon with profound implications on the functioning of 

society, which occured in Romania after 1989, with the restructuring of the socialist 

economy that was pushed to adapt to the market economy [8]. 

While before 1989, one of the priority policies of the state was represented by 

the employment entirely (and at any cost) of the working population, since 1991 began to 

be felt the effects of the layoffs. 

 Unemployment has evolved continuously during the so-called "transition", 

especially in the province of Moldovia, which has the highest levels of unemployment.  

Iasi County was equally affected  by repeated layoffs, especially in the industrial sector, 

so unemployment has risen continuously. 

Unemployment has reached its highest level in 1994 when there were recorded 

66,000 people which represented 16.1% of the active population, of which 34,126 were 

women (16.7%) compared with the average national unemployment rate of 10.9% 

and 12.9% for women (Fig. 10 and 11). 

After 1995 unemployment began to decline in absolute numbers, while maintaining 

a fairly high rate, with a faster reduction of female unemployment. Overall unemployment 

has remained on a downward curve, so that by the end of 2008 recorded the lowest number 

of unemployed population since 1992.  
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Figure 10. Dynamics of unemployed people during  

1991- 2008 

Figure 11. Dynamics of unemployment rates by 

gender during 1991- 2008 

Source: National Institute of Statistics, 2011    

 

The territorial distribution of unemployment (Fig. 12) shows that high 

unemployment rates are disseminated throughout the county, although, there are 

some vulnerable areas of unemployment. 
 

 
Figure 12. Territorial distribution of unemployment rates in 2008 

Source: Employment Agency of Iași County 

 

It is quite evident a median strip with high unemployment rates that overlap 

over the poorest area in the county in the south part (communes Ţibăneşti, Mădârjac, 

Sineşti, Lungani) and continuing to the north with Erbiceni, Focuri, Coarnele Caprei, 

towards Scobinţi, including Hârlău city, with an unemployment rate higher than 10%. 
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The highest unemployment rates (over 13%) in the county were recorded by the 

communes Drăgușeni, Dolhești, Todirești, Grozești and Brăeşti. 

The lowest values of unemployment rate for 2008 were recorded in compact 

areas of communes arranged axially north-south along the national road DN 24 in the 

eastern part of the county and along the DN 28 B (E58) in the western part of the 

county. 

 

4. CONCLUSONS 

The fairly long interval that followed the year 1989 was marked by the 

transition to the market economy, which entailed extensive economic, political and 

social changes, and subsequently a continuous adjustment of the socio-demographic 

system to all the intermediate stages of this transition. 

 This period was strongly influenced by the economic restructuring process, 

respectively by de-industrialization, with generalized consequences over the entire 

society (including a whole range of social problems), and by the restoring of the 

private property that contributed to a large extent to the reconfiguration of the 

countryside. The evolution of Iași County was particularly affected by these events 

due to the large-scale of industrial restructuring in this part of the country. 

The effects of the changes in the economic sector have resulted in: 

unemployment, accelerated decrease in the activity and emplyment rates, and 

substantial reduction of commuting, associated with a counter-urbanization 

phenomenon, which meant the growth of the rural population at the expense of the 

urban population. 

In parallel with the phenomenon of counter-urbanization has occurred an 

increase of the employment in agriculture (as a consequence of significant amount 

of layoffs), in the majority of cases being a subzistence agriculture, but with an 

important role in regulating the (official) unemployment.  

More recent developments indicate some economic revival, especially in urban 

areas, and in particular in Iași municipality, which is practically the growth pole of the 

county (resulting, as a secundary effect, in the deepenning of the disparities between 

the city and the rural isolated areas), certified by the reduction of unemployment and 

by the rise of the living standards.  
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The drainage system efficiency of the Molidvis peatland, Fagaras 

Mountains 

Ruben Iosif 

The drainage system efficiency of the Molidvis peatland, Fagaras Mountains. 

Identifying the elements which indicate the presence of active peat, such as the 

associations of Sphagnum ssp., Carex ssp., even pools and ponds which persist 

through out  most part of the year, determined us to test the efficiency of the Molidvis 

swamp drainage system, in the Fagaras Mountains. In order to drain the swamp, in 

the late 1960, 3022 m of channels were excavated, with depths above 2 m and 2575 

m secondary channels, with depths up to 1 m. Considering the ratio between the total 

length of the channels and the entire surface of the Moldvis meadow (65 ha with  

poorly water drainage), we have a density of approximately 85 m/ha. Still, the high 

value of this indicator  does not confirm the efficiency of the drainage system. The 

purpose of our study is to test the efficiency of the Moldvis peatland drainage system, 

using statistical methods . The most important result is connected to accepting the 

hypothesis referring to the lack of correlation between the ground's morphologic 

parameters and the distance between the channels, and also to explaining the 

consequences of this fact.  

 

 Key words: Molidviş peatland, drainage system, slope, profile curve, correlation. 

 

Efficacité du drainage des tourbières Molidvis dans les Monts Fagaras. 

L’identification des éléments qui indiquent la présence des tourbes actives, comme 

les associations Sphagnum ssp., Carex ssp., les tourbillions et les étangs qui 

persistent la plupart de l’année, nous ont determines à mettre a l’épreuve 

l’efficience du système de drainage du marais Molidvis, le massif Fagaras. Pour le 

drainage du marais, à la fin des annés 1960 out été excavés 3022 m de canaux d’une 

cavité au-dessus de 2 m et 2575 m de canaux secondaire, d’une cavite jusqu’à un 

métre. En rapportant la longueur totale des canaux à la superficie des marais 

Molidvis (65 hectares avec du drainage déficitaire de l’eau), resort une densité 

d’environ 85 m/ha. Cependant, le valeur augmentée de la densité n’exprime pas 

l’efficience du système de drainage.  Le but de l’étude est de démontrer l’efficience 

du système de drainage du marais Molidvis, en utilisant les méthodes statistiques. 

Le plus important résultat est lié de l’acceptation de l’hypothèse concernant 

l’absence de la correlation statistique entre la distance des canaux et les paramèters 

morfologiques du terrain que l’explication des consequences de ce fait. 

 

Mots clés: la tourbière Molidvis, système de drainage, la pente, la courbure en 

profil, la corrélation. 
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1. INTRODUCTION  

The large capacity to retain water of the Sphagnum peats of Molidvis led to the 

construction of a water drainage system toward the Vidraru Lake, through the Limpedea 

headrace [1]. This also made possible adding approximately 65 ha of wetland into the 

agricultural system. 

The technical parameters of the surface drainage systems are determined by 

standardized methods which offer information regarding their efficiency based on the 

length, depth, density, and average slope of the channels, and average slope and profile 

curve of the terrain [2], [3]. The profile curve represents a morphometric indicator which 

expresses the behavior of the flow on the slope, based on the shape of the versant. On the 

Figure 1 – Study area: D.E.M. with optimal level of elevation; a 3D view of the Limpedea River Basin 

and a longitudinal profile (Data source: Military topographic maps, 1:25000) 
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convex shaped versants we have an accelerated flow, and on the concave ones a slower flow 

[4]. 

The research niche that the present study is trying to fill is determined by the lack 

of detailed analysis of a digital elevation model (D.E.M.) which can provide us critical 

information about the natural drainage inside a basin [5]. 

The research in hydrotechincs rarely include spatial analysis of this type and for 

researchers from other areas (e.g. hidrology), they still remain a major challenge. 

The purpose of our study is to explain the efficiency of the drainage system using 

statistical correlation between the technical parameters of the drainage system and 

morphometric parameters of the Moldvis peatland in the Fagaras Mountains.   

 

2. STUDY AREA 

The Molidvis swamp is situated in the center of the superior basin of Limpedea 

river, left-side tributary of the Arges river. This basin is placed north from Ghitu Mountains, 

between the Curmătura Moldviş, which separates it from the Vidraru Lake catchment area 

and Curmatura Ursului, which make the transition to Valsan river basin [6]. An artificial 

water catchment area of 8.12 km² was built 2km downstream from the swamp, the river 

flow obtained to supply Vidraru Lake is of only 0.16 m³/s [7] (Figure 1). 

The geological conditions as well as the morphological and morphometrical land 

parameters allowed a peatland to form alongside the river. The uplift of the metamorphic 

rock structures of Ghitu-Cozia Mountains and the sinking of the Miocene heterogenous 

conglomerates  is what  enabled the deposit of impermeable sedimentary formations (an 

essential condition in swamp genesys), like  the Oligocen-Miocen clay rocks, which 

determined the decomposition of peat deposits [8], [3].  

It's basin depression structure, opened only by the Limpedea Valley gorges also 

determines the functioning of a certain microclimate, with frequent thermal inversions, 

which led to the descent of the Picea abies forest down to 1060 m. Thus, the climate 

parameters achieve perfect conditions of  forming oligotrophic swamps [3]. 

The characteristics of this swamp places it in the category of the south-east 

Carpathian ones, oligotrophics, with surfaces varying between  10 and 50 ha, at altitudes up 

to 1050 m. The average annual temperature is of approximately 5°C, and the average 

annual precipitations are slightly over 1000 mm [9]. Doniţă et al. (2005), consider the 

structure of such a swamp (R5409), as being one typically oligotrophic, formed on terrains 

with poor water drainage, especially in the rainy months. The grassy layer is constitued of 
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Drosera, Carex and Rhynchospora associations (up to 20 cm high), and the peat moss carpet 

is dominated by Sphagnum associations. 

The largest changes in the structure and  functionality of this habitat were 

triggered by the construction of a drainage system, designed to collect the water surplus 

from the versants strings. Nowadays, the strings from the southern versant of the Molidvis 

intermountain depression are being collected by six secondary channels with lengths 

between 22 and 303 m.  All the channels begin at the base of the versant , next to the Picea 

abies forest and they are connected with the main channel, which is 1479 m long. The 

emissaries from the northern versant are gruped in two microbasins with numerous 

torrential organisms, especially on the deforested versants: the north-west one, with a main 

collector channel 798 m long,  drained as soon as it enters the low slope sector and five 

other secondary channels, their purpose being to drain the water from the versants which 

Figure 2 – D.E.M. after subtracting the depths values from a channel raster using map algebra 
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are directly linked to the Molidvis meadow; the north-eastern one is drained using the same 

principle, by means of a main channel, 743 long and seven other secondary channles. To all 

these add five smaller channels that are designed to drain the river out of the swamp. 

 

 3. METHODS 

The analysed data were obtained either from direct field measurements, using GPS 

Garmin model GPSMap60CSX, or through the ulterior processing of the data extracted from  

topographic maps, and orthophotos. Digital elevation model was created by interpolating 

the altimetric data extracted off the area framing plans, at a scale of 1: 5000, made by 

I.G.F.C.O.T. in Stereo 70 prejection with a 5 m equidistance, and was used to calculate the 

average slope and curvature values for each  parcel using the extract by mask tool.  

Map algebra was used to add the values of the channels depths to the D.E.M., 

resulting a new raster, closer to the reality, which was later used in the analysis (Figure 2, 

supra note).   

We then created a model using the ArcGis Desktop 9.3 program, in order to convert  

raster into points; then we applied a randomized selection on 35 points for each of the 27 

parcels, using the random point tool. We continued the model for the resulting 945 points 

using the extract multi values to points tool. The gathered data has a non-normal 

distribution, so we used the Spearman correlation coefficient . We analysed the correlations 

between the length (m) and slope (%) of the channels, and between the distance between 

the channels (m) and the slope (o), respectively the average profile curve (radians/1m) of 

the parcels contained between those channels [10], [11], [12]. All the statistical analyses 

was realized using the SPSS 13.0 program for Windows, by carrying out the following steps: 

a) we calculated the average of the variables, the standard deviation and other elements of 

descriptive statistics; 

 b) we tested the data distribution, both visually and using the Kolomogorov – Smirnov 

normality test; 
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c) we calculated the non-parametric Spearman 

rho correlation coefficient in order to test the 

statistical hypotheses. 

  

4. RESULTS 

A simple visual analysis of the drainfage 

system, but especially of its placement over a 

D.E.M. of the Molidvis peatland, may lead us to 

the idea that the longer sectors of the channels 

have the highest slope. This occurs because it 

spreads across multiple altitude levels. However, 

the statistical analysis indicates the opposite. 

The channels' slope decreases along with the 

increasing of their length. The correlation 

between the two elements is small, but 

statistically significant (rho = -0.45, p=0.014). 

The longest channels (segments 1, 4, 5) 

have an average slope smaller than 2% (Table. 

1), and they drain the central sectors of the 

swamps, having a longitudinal disposition,  in 

the same flow direction as the mainstream. The 

shortest channels have the highest slope and 

they are perpendicular on the flow direction of 

the mainstream, having average slope values up 

to 7 %. 

The distance between the channels, 

another important parameter in designing 

drainage systems, is a variable that doesn't 

depend on the average values of the slope and 

profile curve, within the parcels separated by the 

respective channels (Figure 3). This could be the 

main reason for which the Moldvis peatland 

system is not efficient.  

An efficient drainage system should be 

designed considering the average slope and the profile curve of the terrain. Thus a fairly 

Channel  

segment ID 

Length  

(m) 

Slope 

(%) 

1 838.8 0.73 

2 330.3 1.53 

3 310.3 3.07 

4 799.1 2.91 

5 501.7 1.43 

6 242.4 3.69 

7 56.6 4.02 

8 54.5 4.57 

9 79.3 3.21 

10 77.0 2.59 

11 85.6 1.57 

12 159.3 1.59 

13 60.6 5.05 

14 66.4 2.75 

15 64.0 1.89 

16 40.1 7.53 

17 243.5 2.12 

18 307.2 1.60 

19 172.1 1.83 

20 26.4 1.40 

21 117.3 4.40 

22 126.7 4.75 

23 50.3 7.05 

24 98.9 2.13 

25 167.1 2.16 

26 120.4 4.17 

27 104.5 4.19 

28 77.9 7.33 

29 216.2 4.08 

Mean 192.91 3.28 

Stdev 204.92 1.83 

Table 1. Technical parameters of the Molidvis 

peatland drainage system (Field measurements) 
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strong correlation is expected to be found between  the distance between the channels and 

the values of the average slope and average profile curve within the parcels separated by 

the respective channels (Figure 4). 

The correlation between the curvature and the distance between the channels is 

statistically insignificant (rho=0.082, p=0.34). However, there is a weak negative 

correlation  between the slope and the distance between the channels (rho=-0.37, p=0.028). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

            

Figure 3. Molidvis peatland drainage system (Spatial data source: Orthophotomap, 1:5000; Photos 

Iosif Ruben, June 2011) 
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Figure 4. Molidvis peatland morphometric parameters for each 27 parcel of the drainage system 
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5. DISCUTIONS 

The most important result of the study consists in the testing the efficiency of the 

drainage system of Molidvis swamp, by rejecting the hypothesis which states that there 

should be a strong correlation between the morphometric variables (slope and profile 

curve) and the technical parameters of the channels. The necessity to prove the drainage 

system's efficiency began from field observations regarding the presence of active peat 

even in artificial drainage conditions. We identified  markers (Figure 5) like Sphagnum 

hummock, Carex associations, ponds, and the trees species distribution is obviously 

influenced by the persistent underground moisture. These aspects can represent a theme 

for further studies.   

Statistical correlation represents an useful tool, as it replaces the opinion of 

experts, which can easily make wrong inferences. As a short recapitulation of  the statistical 

method used, we suggested a technical error in designing some of the drainage channels, by 

only taking into consideration the position of the strings, and  neglecting  the lateral flow 

which occurs rapidly into the moss carpet and the quantity of water retained by the peat 

soil. In conclusion, a higher density of the channels in areas with reduced slopes and on 

concave shaped sectors would have been more efficient. 

 

 

A B C 

D 

Figure 5. Active peatland  indicators (Photos by author, May-June 2011): A- Picea abies inhibited by moss 

carpet; B – Pond ; C – Sphagnum ssp; D – Panoramic view of study area (note the stunted trees) 
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The limitations of the study consist in the lack of data regarding the peat layer, its 

distribution, its thickness, the groundwater level etc. 

As to consequences of the lack of correlation tested in this study, we mention: trees 

species (e.g. Picea abies, Betula pendula, Betula pubescens, Salix ssp.) inhibited by the moss 

carpet, especially in the swamp sectors in which the artificial drainage is not efficient; the 

persistence of ponds throughout the year; the perpetuation of the peat deposit process at 

larger distances from the channels and the fact that it ceases at smaller distances. 
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Considerations relating to the quality of underground water sources 

within the city of Barlad 

  

Mădălina Paiu 

Silviu Şutea-Drăgan 

Iuliana Gabriela Breabăn 

 

Considérations sur la qualité des sources d'eau souterraine dans la ville de Bârlad. La 

ville de Bârlad est alimenté avec l’eau potable qui provienne dans deux sources : souterraines et 

autres situées au surface. Aux derniers ans, la réduction de la longueur du réseau de distribution 

de l’eau dans la ville avec  ~9%, a mené vers l’augmentation du nombre des utilisateurs de l’eau 

qui provienne de sources souterraines, c'est-à-dire les fontaines et les pompes, caractérises par 

une minéralisation haute. L’étude représente la première phase de l’étude qui veut mettre en 

évidence les variations imposées par la succession des saisons dans la région étudiée avec 

l’objectif de trouver les meilleures sources pour les habitants. Après récolter les 

échantillons d’eau, par les 44 sources souterraines, ont été déterminés les indicateurs de qualité 

de l’eau potable (en utilisant des méthodes électrochimiques, volumétriques 

et spectophotométriques).  Puis les résultats ont été représentés avec ArcGis 9.3; en rélevant des 

dépassements pour certains indicateurs. 

 

Mots clés: l’eau potable, sources souterraines, les indicateurs de la qualité de l'eau, SIG. 

 

Consideraţii cu privire la calitatea surselor de apă subterane în oraşul Bârlad. 

Municipiul Bârlad este alimentat cu apă potabilă atat din surse de suprafata cat si din cele 

subterane. In ultimii ani  lungimea retelei municipale de distributie  a scazut cu ~9%, ceea ce a 

condus la cresterea numarului de utilizatori ai surselor subterane de tipul fântânilor şi cişmelelor, 

caracterizate de o mineralizatie crescuta. Studiul reprezintă o primă fază de analiză sezonieră a 

calității apei subterane din arealul studiat, în vederea determinarii oportunitatii alimentarii 

populatiei. În urma prelevării probelor de apă, din cele 44 de surse subterane au fost determinaţi o 

serie de parametri de calitate ai apei potabile (prin metode electrochimice, volumetrice și optico-

spectofotometrice), rezultatele fiind prelucrate cu ajutorul platformei ArcGis 9 și s-au constatat 

depășiri a unor indicatori de potabilitate a apei. 

 

Cuvinte cheie: apă potabilă, surse subterane, indicatori de calitate a apei,  SIG. 
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1. INTRODUCTION 

The city of Bârlad is located in the major river bed Barlad, on an area of 1456 

hectares of which 1028 is intravilan land. The values of the highest altitude of the hills near 

town are in the Dealul Crang, 311 meters (in the west) and in the Dealul Mare, 264 meters 

(in east). 

The city is geographically situated in the eastern part of Romania, in the physical-

geographical unit of the Moldavian Plateau, and in the contact area between the Falciu Hills 

in the east, and the Tutova Hillocks in the west. It is placed on the consequent river valley of 

Barlad, in the area there are several valleys in confluence: from the east, the river valleys of 

Popeni, Trestiana, and Jaravat; from the north the river valleys of Horoiata and Simila; and 

from north-west the Tutova river. 

The annual average temperature is 9,8°C. The maximum average temperature is in 

July, 21,4°C, and the minimum of -3,6°C is in January. The average annual precipitation 

recorded at the Bârlad weather station is 472,2 mm, being the lowest recorded rainfall in 

the Bârlad river basin. The maximum rainfall was 712,8 mm in 1968, while the minimum of 

388 was recorded in 1967. 

The first historical evidence of the existence of a trade fair in Bârlad was made by 

Prince Alexander the Good, in 1401. Early appearance of the city is due to its placement at 

the crossroads of trade routes linking central and northern Moldavia with oriental world. 

Relatively small spatial development  has led to the existence of a very high 

population density. „Bârlad is the only city in Vaslui county whose urban built area has 

stagnated between 1993-2008. The value of population density was 6346 inhabitants / km2 

in 2009. Bârlad is the most crowded urban settlement municipal type in North-Eastern 

Region. Moreover, the city ranks second nationally, being preceded only by the Bucharest 

municipality (12,015 inhabitants / km2)[1]”. 

In recent years the length of municipal water distribution network has decreased 

by ~ 9%, correlated with a high population density, has increased the number of users of 

underground water sources such as wells and pumps, characterized by an increased 

mineralization. (Figure 1). 
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Groundwaters have relatively constant  parameters. The waters are characterized 

by high mineralization, high content of carbon dioxide and low oxygen concentration. 

In terms of quality, ground water is considered clean and enrolls in the standards 

for drinking or industrial uses less demanding. 

Water pollution is, as a general definition, directly or indirectly change of the 

normal composition due to human activity, in such an extent that they affect all other uses 

to which water could be used in its natural state. Water pollution involves biological, 

physical and chemical pollution and leads, ultimately, to the alteration of the ecological 

balance. 
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2. GEOLOGY 

Bârlad is located at the contact of two geotecture areas in the north the Moldavian 

Platform and in south  the Depression of (Platform of) Bârlad. These structural units shows 

two levels: foundation (crystalline and folded) and sedimentary consisting of Paleozoic, 

Mesozoic, and Neozoic formations. „The border between the two structural units is merely 

conventional (the Bârlad-Pogonesti-Murgeni line), because has no counterpart in the 

present relief [2]”. 

The foundation of the Moldavian Platform began to form even since the Proterozoic 

(being one of the oldest land in Europe), and is the result of significant geosyncline orogenic 

movements, and of the pronounced metamorphic and magmatic processes. Geodynamic 

processes specific to the period of geosyncline lasted until Middle Proterozoic, later setting 

up as a stage of tectonic stability, being  favorable for denudation and sedimentary 

processes. 

The Bârlad Depression foundation  is more complex and is considered by most 

experts as part of the Dobrogean Depression, showing a mixed character: Hercynic origin 

charachteristics in the south the same as Northen Dobrogea and  in the north, the 

foundation is the same origin as the Moldavian Platform. The Bârlad Depression foundation 

is not uniform, being marked by numerous geodynamic processes, and formed at different 

stages, sunking in the depths 

gradually becoming larger 

towards the south and west. 

A second important step 

in the genesis of the area, is the 

denudational-sedimentary phase, 

which occurred during marine 

transgressions and 

regressions,giving birth to the 

second stage of The Barlad 

Plateau: sedimentary (presenting 

stratigraphycal discordance over 

the surface foundation). 

Unlike the foundation, 

the sedimentary  shows many 

common characteristics between 

the Moldavian Paltform and the 
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Depression of Bârlad, especially begining from Cretaceous and the Neogene. 

The deposits specific to the area of Bârlad  belong to the Superior Sarmatian 

(Chersonian deposits) and to the Pliocene (Meotian, Pontian-Dacian structures), the last 

ones showing maximum development at the latitude of the city Barlad (Figure 2). 

„Meotian deposits consist of two distinct horizons: a lower horizon cinerite called 

the “Nutasca-Ruseni horizon "and a loamy top horizon much thicker than the first. " The 

“Nutasca-Ruseni horizon " consists of three banks cinerite separated by andesitic volcanic 

deposits of sand and clay marls. Volcanic material gradually decreases eastwards crossing 

to sand and sandy cinerite. Total thickness of the “Nutasca-Ruseni horizon” is increasing 

from 10 to 20 m in the east of the river of Bârlad, to 30-40 m in the central area of the 

Tutova Hills. The upper Meotian horizon is composed of sand, clayish sand and clay with 

intercalations of sandstone slabs. The upper horizon reaches thicknesses of up to 180 m 

[3]”. 

In the hydrographic river basin of Bârlad the deep aquifer structures are taking 

shape since the Lower Sarmatian, especially in the north-central part of the basin, while the 

regressive nature of the Middle Sarmatian deposits is making that the Chersonian and 

Meotian-Pontian hydrostructures to individualize in south-central part of the basin. Also in 

the south-central part of the basin, Pliocene formations occur in stationed structures 

(Dacian-Romanian)[4]. 

Groundwater aquifers are located in 

structures belonging to the Quaternary 

formations. Pleistocene deposits consist of rough 

sand with gravel in the base, sheltering 

underground terrace aquifers and Holocene 

alluvial deposits shelter floodplain aquifers. 

 

3. METHODOLOGY 

 

The field stage, consisted in the the GPS 

mapping of all water sources  in the intravilan 

area of the city. During this stage, 17 wells have 

been mapped and 27 pumps (44 groundwater 

sources) located on public land. On 10 December 

2010, we conducted water sampling from all 44 

previously mapped sources (Figure 3). 
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The containers used for sampling had 

been previously washed out with distilled water 

and on the field were washed with water that 

was to be sampled. On the field the water was 

sampled in two containers: 100 ml water used 

for fixing dissolved oxygen adding 2 ml of 50% 

manganese chloride mixture and 2 ml 15% KI 

and 35% NaOH and 2000 ml water used for 

laboratory analyzes. Also on the field we made 

measurements for the parameters pH, 

conductivity and temperature.  

The laboratory stage consisted in the 

chemical analysis of the water samples and data 

interpretation using GIS software.  

The determination of the oxidisable 

substances from the water was conducted using the potassium permanganate method. The 

potassium permanganate oxidizes the organic substances from the water, in acidic and 

warm environment, and the remains of the potassium permanganate is determined with 

oxalic acid. 

Phosphate determination is made through a spectrophotometric method. 

Phosphate ion reacts with ammonium molybdate in strongly acidic environment, forming 

fosfomolibdenic acid and in the presence of reducers (ascorbic acid) forms a blue 

molybdenum with λ max = 650nm. 

The determination of nitrates is made through a spectophotometric method. The 

fenoldisulfonic acid reacts with the nitrates, from the reaction forming nitro-fenol-

disulfonic, of a yellow colour with λ max= 410nm (Figure 4). 

Interpretation of the data obtained following chemical analysis, was performed 

using GIS software, TNT Mips 6.9 and ArcGIS 9.3. The maps were made by interpolating the 

data using the „inverse distance weighted” method. 
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4. RESULTS OBTAINED 

Chemical oxygen demand 

(COD) or the water oxidisable 

substances are substances that 

can oxidise under the influence of 

an oxidant. Increased amount of 

organic substances in water or 

their appearance at some point is 

synonymous with water pollution 

with germs that usually 

accompanies the organic 

substances. Of the 44 water 

sources, 8 of them were recorded 

exceeding the maximum 

admissible concentration limit for 

drinking water (5 mg O2/l) with 

organic substances, most of which 

are located in the floodplain area 

of the city (Figure 5). High 

concentration of organic 

substances is due to the 

correlation between location in 

the floodplain, and thus implicitly 

in an area with geological permeable alluvial deposits, and high infiltration of wastewater 

loaded in organic substances originating from areas without sewage (eastern town) or a old 

leaking drainage.  

In the case of the nitrate (NO3) parameter the results of chemical analysis have 

revealed nitrate in all the city water wells on the other hand we got only 5 values above the 

maximum admissible concentration for drinking water (50 mg/l) reaching a value of 165 

mg/l in the case of well 21 (Figure 6). High values of nitrate concentration in drinking water 

wells in the area is due to the heavy use of fertilizers in agriculture, the affected area being 

situated near agricultural land. Also in the area where the infected wells are located the 

sewage system is missing which causes infiltration of  wastewater loaded  in organic 

compounds in the groundwater. 
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For the water quality 

parameter, phosphate (PO4) 

exceedings of the maximum 

admissible value for drinking 

water (0.5 mg/l) is recorded with 

12 of the 44 water sources on the 

public domain. (Figure 7) The 

exceeding of the phosphate 

concentration is due to pollution 

of groundwater by sewage, 

detergents, as well as substances 

used in agriculture (pesticides, 

fertilizers), infiltrated into 

groundwater. The high values in 

north of the city may be due to 

industrial water infiltration from 

SC Rulmenti SA Barlad factory, 

industrial unit known for 

exceeding the concentrations of 

pollutants discharged into the 

river Barlad, but also due to the 

city's old sewage system.  

 

 

5. CONCLUSIONS 

In this paper we presented the results of tests carried out on underground water 

sources within the territory of the city Bârlad. Considering that in some cases the local 

population  uses groundwater as the only source of drinking water, the results of this study 

are alarming. Thus, in areas lacking centralized water supply and sewage system, high 

values were recorded in the case of COD and nitrate parameters, while high levels of 

phosphates parameter were recorded as a result of industrial and domestic waste water 

infiltration in northern city groundwater.  

Exceeding the maximum admissible concentrations of the studied parameters can 

have serious effects on human health, sometimes even fatal. High levels of nitrates in 

drinking water can quickly lead to fetal damage, miscarriage and the syndrome of "blue 
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disease" in babies. Nitrates in the digestive tract are converted into nitrites, these decrease 

the O2 figing in the hemoglobin, in time causing a decrease in red blood cells, causing 

anemia. A dirty water with organic substances can cause diarrheal diseases, hepatitis and 

intestinal parasites. 
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Considerations regarding the impact of the Vidraru hydro facility on 

biodiversity 

 

Remus PRĂVĂLIE 

 

 

Considérations concernant l'impact de l’aménagement hydrotehnique 

Vidraru sur la biodiversité. L’aménagement du lac de retenue Vidraru a 

déterminé des changements profonds dans le milieu régional, étant le plus 

fréquemment un facteur perturbateur des éléments de l’environnement. De cette 

manière, étant donné que les éléments biogéographiques sont l’un des 

composants le plus affectés de l’environnement, cet article traite des principales 

modifications apparues au niveau de la végétation et de la faune (ichtyofaune), la 

biodiversité ayant subi les effets les plus importants à la suite de cette 

intervention anthropique (humaine). 

 

        Mots clés: le lac Vidraru, environnement, biodiversité, impact, potentiel 

écologique. 

 

Consideraţii privind impactul amenajării hidrotehnice Vidraru asupra 

biodiversităţii. Amenajarea lacului de acumulare Vidraru a determinat 

schimbări profunde în mediul regional, în cele mai multe cazuri reprezentând un 

factor perturbator asupra componentelor de mediu. Astfel, elementele 

biogeografice fiind unele dintre componentele de mediu cel mai intens afectate, 

prezentul articol urmărește principalele modificări apărute la nivelul vegetației și 

faunei (ihtiofaunei), biodiversitatea având cel mai mult de suferit în urma acestei 

intervenții antropice. 

        

Cuvinte cheie: Lacul Vidraru, mediu, biodiversitate, impact, potențial ecologic. 
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1. INTRODUCTION  

The regional environment of the Vidraru Reservoir can be viewed as a system 

composed of several subsystems that incessantly interact, this interrelationship being 

subject to human influence. By harnessing the Vidraru Lake, the initial system was strongly 

influenced by the emergence of new inputs (such as the appearance of the dam, inlets, 

access roads etc.). In most of the times, these inputs represent factors of restrictiveness in 

environment, the main negative consequences manifesting at the level of biodiversity. 

Before considering the impact on biodiversity, for a better interrelation between the 

environmental components, it is necessary to carry out a brief overview of the natural 

environment. 

 

2. METHODOLOGY  

The methodology used in order to write this study is based on conducting regular 

field surveys; using a specialized bibliography and processing meteorological and 

hydrological data using specific software such as ArcGIS 9.3., Microsoft Office Excel, etc.; 

and also using  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Localizing Vidraru lake area in Romania (data processing www geo-spatial.org) 
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international databases such as geo-spatial.org and eea.europa.eu. 

 

3. ASPECTS REGARDING THE NATURAL CONTEXT 

Located in the south of Fagaras Mountains, in the eastern extension of the Lovistea 

Depression, the Vidraru Reservoir presents obvious physical and geographical features. 

Occupying the largest area of the Loviştea eastern graben, the lake is bounded to the north 

by the Fagaras Mountains and to the south, by Fruntii and Ghitu Mountains (Figure 1). From 

an administrative point of view, the area that represents the object of this study belongs to 

the Arges County. 

        From a geological point of view, the region that is analyzed in this study (i.e. the south 

of Fagaras Mountains) was subjected to tectonic influence during the Austrian and Laramic 

stages (medium and upper Cretaceous). These stages led to folding, ascension or descent of 

the various sections of Fagaras Mountains [1]. In terms of lithology, in the northern side, we 

can note hard rocks such as gneiss, mica-schists, amphibolites (Fagaras Mountains), 

sedimentary deposits in the Loviştea Depression, and gneiss and paragneiss in the southern 

side (Fruntii and Ghitu Mountains). The Vidraru Dam is built mostly on rocks with a very 

high hardness, crystalline rocks, namely gneiss (the Cozia gneisses). 

The morphologic and morphometric characteristics of the landform stand out 

because of the existence of four main units: the Făgăraş Mountains in the north, the 

Loviştea Depression in the central side and Frunţii and Ghiţu Mountains in the south. 

Overall, the Fagaras Mountains, the main unit in which is located the area subjected to this 

study, consist of two mountain ranges (alignments), almost parallel, having a west-east 

orientation. The northern side of the Fagaras Mountains, characterized by massiveness, 

high altitude (over 2,000 m), presents itself as a uniform and high peak. The second 

mountain range is represented by the alignment of Cozia - Fruntii - Ghitu - Iezer-Papusa 

Mountains. The Frunţii – Ghiţu mountain range is important for this study as it is located in 

the southern side of the Vidraru Lake. 

The Fruntii-Ghitu alignement distinguishes by its granitic horst aspect, fragmented by 

valleys, the crystalline gradually entering in contact with sandstones, marls and 

conglomerates. The eastern division of the Loviştea Depression, called by some authors the 

Fagaras Central Corridor [2], intercedes between these two mountain units. 

In terms of climate, the region is affected also by the existence of the Vidraru Lake 

that determines a topoclimate characterized by moderate temperatures, high humidity and 

a local air circulation in the form of local mountain-valley winds [3]. The average annual 
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temperature is 6.0oC, the lowest value being recorded in January (-2.4oC), and the highest in 

July (16.1oC) [4]. The temperature drops with altitude according to the vertical thermal 

gradient, being of approx. 1.7°C at the upper limit of the forest vegetation. 

The average annual depth of precipitation is 770.01 mm [4], being influenced by 

changes in altitude and terrain configuration, thus leading to an unequal distribution of 

rainfall. Altitude plays a decisive role: the southern part of the area receives a smaller 

amount of rainfall, whereas in the northern side rainfall is more pronounced due to higher 

altitudes. 

The lake-related hydrographic network is represented by two main tributaries Buda 

and Capra, considered to be the sources of Arges River (they are located in the north), but 

also by other major tributaries such as Cumpana, Valea Calugaritei, located on the right side 

of the reservoir, or Valea Lupoaicei, Valea cu Pesti, located on the left side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The map concerning the distribution of vegetation stories in the Vidraru lake area  (data processing 

C.L.C., 2006) 
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In terms of vegetation, Fagaras Mountains region, and implicitly Vidraru Reservoir 

area are characterized by a variety of species. In terms of phytogeography, this area is part 

of the Fagaras Mountains Division. This belongs to the Central European Region and to the 

Eastern Carpathian Province where there is a prevalent number of indigenous elements, 

Dacian and Carpathian endemic plants [1]. 

In the area bordering the Vidraru Reservoir there are three stories of vegetation (the 

stories of deciduous forests, of mixed forests and pine forests) (Figure 2).  

It is important to mention the subalpine story (represented, in particular, by the 

presence of the mountain pine) because it plays a protective role against erosion, since the 

Vidraru Lake is located downstream. 

As for the shrubs, the most prevalent ones are the mountain pine (Pinus mugo), the 

juniper (Juniperus sibirica), and the blueberry (Vaccinium myrtillus). The mountain pine 

scrubs play an important role in anti-erosion soil protection, leading to cessation or 

reduction of the clogging process. But due to anthropogenic deforestation in the north in 

favour of pasture, the scrubs were gradually replaced by scrubs of juniper, blueberry, 

matgrass and festuce (Festuca supina) meadows [1]. 

In general, the vegetation is extremely important because it plays a significant role in 

stopping degradation processes (water flowing, surface erosion, streaming) [5]. On the 

contrary, deforestation caused a change in the upper limit of the forest (due to 

anthropogenic intervention, the upper limit of the forest has lowered) and also the 

degradation of soils and landforms. 

 

4. THE RESULTS OBTAINED 

Following the emergence of the Vidraru hydro facility, each component of the 

environment (geology, landforms, climate, etc.) was more or less modified [6]. The 

consequences are the emergence of processes and phenomena with disruptive role in the 

environment.  

Biodiversity is one of the most important components of the environment that has 

suffered from the appearance of this hydro facility.  

The impact on biogeographical elements is of particular interest, biodiversity being 

one of the most seriously affected components. In the area that we examined, vegetation 

plays an essential role in maintaining forest ecosystems in their natural state and, thus, 

keeping the natural balance. It also has an important hydrological role [5]. Vegetation has 

an important role in reducing/eliminating dynamic slope processes, processes that may 
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have indirect repercussions on forest surfaces due to the destabilization and degradation of 

soils. 

The Vidraru hydro facility has greatly influenced vegetation, depending on the 

location of the constructions and the ecological valence of plant species from the relevant 

vegetation stories.  

The ecological potential also changes due to the emergence of a specific topoclimate 

characterized by changes in the rainfall regime, and changes in the diurnal and seasonal 

regime with thermal inversions. Changing these parameters is very important. 

Consequences appear, in particular, at the vegetation level, certain species of plants 

adapting to new conditions of temperature and precipitation [7]. 

Together with the emergence of the Vidraru Lake, the annual rainfall average has 

increased due to increased evaporation. Thus, certain species of trees have suffered. This is 

the case of the beech (Fagus sylvatica), a species that adapts very hard to excess moisture 

[8]. 

In order to highlight the change in the climatic parameters (such as rainfall), the 

Gams Index (GI) was calculated before and after the emergence of the Vidraru Lake. This 

fact confirmed an increase in rainfall after 1966 (the year the Vidraru Lake emerged) and 

also an alienation of the index value from the value 1 within the deviation, a value 

considered the most favorable for the development of the beech. In order to calculate the 

Gams Index before the emergence of the dam, rainfall-related data collected from the 

Romanian People's Republic Monograph were used [9]. After the appearance of the dam, 

the data were more easily obtained, presenting a greater relevance.  

GI = P/Alt. = 879/680 => GI = 1.3 (the GI value before the Vidraru hydro facility).  

More exactly, after processing the data regarding the precipitation (before the dam 

was built) during 1896-1955, the value of the Gams index is closer to 1. After the 

appearance of the lake, the index reached the value of 1.6, this meaning that the ecological 

potential for this species has declined. 

 GI = P/Alt. = 1008/680 => GI = 1.6 (the GI value after the Vidraru hydro facility).  

Another impact on vegetation is represented by the massive deforestation that has 

been caused due to the construction of the dam and the Transfăgăraşan Road that led to the 

emergence of adverse effects, such as water flowing, surface erosion, streaming, landslides. 

Deforestation was done for a long time. For example, during 1903-1905 logging was made 

by Lessel Company [10]. Since the company was liquidated, from 1905 until 1934, forestry 
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logging was taken over by Argeş Company. It is at this time that the Cumpăna - Curtea de 

Argeş railway was built, timber logging being made by means of a mocăniţă1 (Photo 1).  

Once the building of the Vidraru Dam started, this track is replaced by forest roads. 

During 1961-1965, clear-cutting is prevalent in the lacustrine basin of the lake. After 1966, 

once the dam became operational, a great part of the forest area situated along the lake 

basin is flooded. Clear-cutting is also present during the construction of the Transfagarasan 

Road (1970-1974).  

Currently, deforestation in the area of the lake created conditions for the 

reactivation of processes regarding surface and linear erosion, especially on the steep 

slopes that border the lake dam, resulting in a series of gullies, ravines and torrential 

bodies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1. Forestry logging before the construction of the dam in the Cumpana area (1947) 

 

The Vidraru hydro facility had a negative impact on vegetation because of the forest 

roads that led to the emergence of wild or ruderal plants [1]. These changes have effects at 

the level of composition and distribution of vegetation. 

Except for these direct changes, the vegetation has also suffered indirect changes. 

Thus, due to the great volume of excavations and heavy vehicles driving along, changes 
                                                             
1
 A narrow gauge railway in Romania, most notably in Transylvania and nearby regions. These railways were built 

for cargo and passenger services. 
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occurred in the soil profile or permanent land subsidence arose, and also a slowdown in the 

growth processes of forest species. The occurrence of forest roads influenced vegetation by 

means of a high content of particulate matter which led, in many cases, to the covering of 

the stomata, and consequently, to the suspension of the gas exchange between plants and 

the atmosphere, resulting in the asphyxiation of plants in the surrounding areas of forest 

roads. 

Another imbalance due to the hydrotechnical construction relates to the 

disappearance of species of common scientific interest, such as endemic species, as a 

consequence of the emergence of access roads and constructions, which resulted in the 

asphyxiation of plants. 

At the same time, the achievement of this large-scale construction has repercussions 

on the fauna, and particularly on ichtyofauna. This is the case of the endemic species 

Romanichthys valsanicola (Photo 2). The human impact on this species derives especially 

from the construction of the Valsan water project, involved in the Cernat – Valea Valsanului 

– Valea cu Pesti main inlet. In order to increase the water volume of the Vidraru Reservoir 

to augment the hydropower efficiency, a large number of primary and secondary inlets 

were built, the most important main inlet being the previously mentioned one.                                                    

 

 

 

 

 

 

 

 

 

Photo 2. Romanichthys valsanicola (Bănărescu, 2003) 

 

In this respect, changes in the hydrographic system configuration of the Valsan River 

can be noticed. Indirect effects can be obviously seen in the case of the sculpin-perch, a 

stenobiont species, sensitive to fluctuations of environmental parameters. 

As a consequence of the completion of the Cernat – Valea Valsanului – Valea cu Pesti 

main inlet, the water flow of the Valsan River decreased because a part of the water flow of 

this river is used to the Vidraru hydropower system. According to research, it was found 
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that this decrease in river flow caused a fatal impact on the sculpin-perch (Romanichthys 

valsanicola), causing this fish to be on the verge of extinction [11]. 

The following picture (Figure 3) presents the variation in the water flow of the 

Valsan River before and after the emergence of the Valsan Lake. The water flow decreased 

after 1973, the year the Valsan facility and the main inlet in the Vidraru Reservoir were 

completed. 

Hydraulic washing is also of great importance and occurs periodically along the main 

inlet that also covers the Valsan facility. These washes are performed in order to reduce the 

clogging phenomenon. They led to an increased aggressiveness on the sculpin-perch due to 

the turbidity, affecting their habitat, the negative effects being quite strong.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Figure 3. Change in the annual average flow (1950-2005) of the Valsan River before and after harnessing the 

Valsan Lake (data processing Water Board of Arges-Vedea) 

 

Deforestation along the Vâlsan riverbed caused serious problems by increasing the 

amount of light that led to a change in the habitat of the sculpin-perch. As a stenobiont 

species, preferring half-shade places (under stones on the river thalweg), the increase in the 

amount of light produced changes in the habitat of this species. 
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All these effects that had impact on the sculpin-perch led to a strong change of its 

original habitat and to a drastic decrease in the natural environment that greatly 

diminished in recent decades (Figure 4). 

Due to the biodiversity conservation principle and to the existence of the sculpin-

perch as an endemic species at a global level and its association as a national symbol (its 

name - Romanichthys valsanicola – is relevant in this sense) important steps were taken to 

protect this species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Figure 4. The spatial distribution of the sculpin-perch in the past and present in the higher Arges Reservoir 

(data processing T. Nalbandt and D. Stanescu) 

 

The actions taken for this purpose consisted of various legislative approaches that 

led to the protection of the sculpin-perch by the national law. Thus, the Valsan Valley 

Nature Reserve was set up. Approaches have also reached the European level; in this case, a 

significant role was played by the Habitats and Rare Species Directive. 
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Note that the most important actions that led to the protection of the sculpin-perch 

consisted of intense debate between the economic and ecological components. In other 

words, both the engineers that opted for the use of hydropower resources of the Valsan 

River and those supporting the protection of the sculpin-perch agreed that, for the survival 

of the species, it is necessary to ensure a servitude flow that is critical for the survival of this 

species. 

It is worth noting that other fish species were more or less affected because of the 

appearance of this hydro facility. This is the case of the trout, whose habitat (Arges River) 

was restricted upstream of the dam; its habitat is greatly diminished by the disappearance 

of the Argeş valley downstream of the dam, in the vicinity. Consequences that might occur 

due to this situation could be genetic, leading to discussions, at least in theory, regarding 

the emergence of the inbreeding phenomenon [12]. More exactly, reducing the trout habitat 

can lead to decrease in individuals, so that, for the survival of the species, the phenomenon 

of mating between close relatives, with consequences of genetic order, can occur. However, 

it is important to note that this premise is rather theoretical because the habitat of the trout 

has not been reduced so much so that this phenomenon may occur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Representing major negative consequences incurred due to the Vidraru hydro facility 
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The introduction of reared species is another ecological problem; an example in this 

case is the introduction of whitefish in the lake ecosystem. This species, brought from 

Canada and acclimatized, has initially adapted to environmental conditions, but once 

entered into competition for food with the trout, its decline was triggered. This relates to 

the overlapping of the same ecological niches of these two species. The consequence was 

that the whitefish disappeared from the Vidraru Lake a few years after it was brought to the 

lake, this being due to the fact that the whitefish became feed for trout, especially when the 

trout reached larger sizes in mature stages, making it impossible for the whitefish to adapt 

and compete with the trout.  

After analyzing the overall impact of the Vidraru hydro facility on the environment, 

out of personal reasons, I believe that the impact on biodiversity, especially on ichthyofauna 

(Romanichthys valsanicola), is one of the most important, this being, to my own scale of 

assessment, a negative consequence of first degree (Figure 5). 

 

5. CONCLUSIONS 

Following this survey, we can say that this hydro facility had a strong influence on 

the climate parameters, the water regime of the region (underground water table, natural 

flow regime of the Arges River), biogeographical and soil-related features, etc. Of all the 

environmental components affected, the most significant effects can be perceived at the 

biodiversity level. 

Negative impacts on biodiversity are due to human intervention that caused a direct 

aggression on the environment (destruction of the habitat of some species, deforestation) 

and an indirect partial change in the ecological potential of the region. 
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Sociology of Tourism 

Paul Alexandru Brumaru, Ana-Maria Taloş 

 

La sociologie du tourisme. Le tourisme, en tant que phénomène de masse, 

n’apparaît qu’au début du 19e siècle. Bien que sa période moderne de 

développement soit courte, le tourisme a connu beaucoup de transformations 

allant du tourisme balnéaire au tourisme culturel et industriel. À présent, le 

tourisme se définit sous trois aspects interdépendants : comme ressource, 

élément de dangerosité et phénomène social. En tant que ressource durable 

ayant une valeur de marché, le tourisme représente une opportunité de 

développement régional. En outre, l’impact du tourisme sur la société peut se 

transformer en un élément de dangerosité dont les effets seront ressentis à 

long terme. En tant que phénomène social, le tourisme peut devenir un 

prétexte de socialisation, une alternative au quotidien, un moyen d’éducation. 

Sous aspect ethnique, le tourisme peut perpétuer ou aggraver les conflits 

interculturels. Au niveau de chaque individu le tourisme est perçu de manière 

subjective.  

 

Mots clés : tourisme, poses, ressource, élément de dangerosité, phénomène 

social, sociologie 

 

Sociologia turismului. Turismul, ca fenomen social de masă a apărut abia la 

începutul secolului XIX. Deși perioada modernă de dezvoltare este relativ 

scurtă, acesta a cunoscut numeroase transformări, de la turismul balnear la 

cel cultural și industrial. În contextul actual, turismul cunoaște trei ipotaze 

interdependente: resursă, element de periculozitate și fenomen social. Prin 

ipostaza de resursă durabilă cu valoare de piață, acesta este o oportunitate de 

dezvoltare regională. De asemenea impactul turismului asupra societății se 

poate transforma într-un element de periculozitate cu impact pe termen lung. 

Ca fenomen social, turismul poate deveni pretext de socializare, alternativă la 

cotidian, mijloc de educare. De asemenea poate îmbrăca aspect etnic, prin 

menținerea/agravarea conflictelor interculturale. La nivel de individ capătă 

valențe strâns legate de subiectivism.  

 

Cuvinte cheie: turism, ipostaze, resursă, factor de risc, fenomen sociologic, 

sociologie 
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1. INTRODUCTION 

The first forms of tourism appeared in the Roman Antiquity, once with the travels 

of the aristocracy for visiting Egyptian monuments. The classic concept of tourism appeared 

in the 17th century, once with the European British Tours, practiced by nobles. The modern 

concept developed during the Industrial Revolution. Since at its beginnings, tourism was 

perceived as a leisure time activity, in time it became a more and more complex 

phenomenon, a sociologic one. In contemporary context, in the analyze of tourism it is 

important to perceive it from three facets: as an economic resource, as a risk factor, and as a 

sociologic phenomenon.  

The methodology used in the approach of the theme, is based on the bibliographic 

method, used for the clarification of the terminology of risks, sociological phenomena. It 

was also used the statistic method in order to gather statistic. Complementary it was used 

the cartographic method, to interpret different sociological aspects of tourism.  

Lanfant [1] considers tourism as a free-time activity exclusively and Lanquar [2] 

sees it as a wider phenomenon that includes all the people moves, no matter what reason. 

The object [3] of sociology of tourism is to analyze the tourist migrations in terms of both 

point of view (local community and tourists). 

 

2. HYPOSTASES OF TOURISM 

As stated above, tourism nowadays is a complex phenomenon, which must be 

perceived from three different hypostases: as an economical resource, as a risk factor, and 

as a sociological phenomenon, like in Figure 1. 

 

       
Figure 1. Hypostases of tourism 
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3. TOURISM AS A RESOURCE 

Nowadays, everybody study different aspects of the touristic resources (those 

objectives that are exploited in the touristic industry). However it is rarely studied tourism 

itself as a resource. Usually, a resource is perceived an element with economical value; we 

consider that resource is to be perceived as an element with a specific value (not only 

economical, but cultural, scientific, etc). The trigger of this resource is the need for diversity, 

felt by most of the people. According to Taylor, Saarinen considers that “Desire does not 

desire satisfaction. To the contrary, desire desires desire” [4]. This shows that the 

motivation is highly subjective, so the tourist’s motivations are continuous. It is known the 

fact that people consume tourism through all the senses, so, the perception of it is 

heterogeneous, and very different on tourists. Due to this fact, tourism as a resource can be 

treated from many different angles, according to the expectations of tourists.  

First of all, in this matter, tourism is an opportunity of development for different 

areas without other economic resources. This is the case of countries as Laos, Ethiopia, 

Maldives, and others. It can be the only solution in the insurance of local population survival 

through hospitality, promoting traditional artistry and crafts. However this development 

has to be controlled in order to follow the principles of durable development. Intensive 

exploitation can damage the local communities, though a negative impact in the 

environment and cultural pattern.  

Tourism is also a resource of economic reconvert for the former industrial 

platforms (Figure 2a). Although it is not the only alternative for the reconvert, it is the most 

easy to implement. So, the former industrial axes and platforms are transformed into 

touristic attractions (Ruhr Basin in Germany is probably the best example). Of course, this 

is not valid for all former industrial sites; only for those with some interest- cultural, 

technical, and historical.  

Another perspective on this problem is tourism as an urbanism resource. Touristic 

urbanism [5] is the direction of city development based on touristic principles. Tourism can 

be treated as a resource of this kind if it was the reason why the city developed. One of the 

best examples in this case is the city of Dubai, in the UAE. There the city was developed on 

touristic principles, because the main goal was the increasing of the touristic incomes.  

Tourism is also strongly connected with the illegal immigration [6]. This is why we 

consider that it can be treated also as a resource of immigrants. One of the best examples is 

Romania in the early 1990. It was a common practice then that many tourists left the 

country after buying a touristic package, but never returned.  
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Another perspective on tourism as a resource is the scientific one- tourism as a 

scientific resource. Touristic interpretation [7], as a tool in managing touristic space and 

resources plays an important role. Through it, historic and archeological sites are evaluated, 

interpreted and arranged according with the touristic interpretation principles. The final 

goal of this actions is the reconstruction of a site- in the place of some stones, there is 

partially or integrally the objective. A good example is the archeological site of Truva in 

Turkey from Figure 2b (here are located the ruins of Homer’s Troy). After rearranging the 

site according with the interpretation principles, the scientific resources became more 

complex due to the fact that they finally had a perspective on the site.  

 

a.        b.                                                                                 

Figure 2. a.industrial tourism; b. site of Truva, Turkey (source: Internet) 

 

4. TOURISM AS A RISK FACTOR 

The risk [8] is an exposure possibility at extreme acts, and the second as a pre-

phase of the risk, a probability that the area’s phenomena to become extreme and to be a 

potential danger for man and environment.  

Tourism as an activity can be considered as a risk factor through the ideological 

conflict between the tourists and the natives. This is materialized by practicing gestures, 

habits and practices that are not tolerated by the local community. Most of the times these 

risks appear due to the lack of intercultural communication, lack generated by carelessness 

or ignorance. In this matter there can be identified several different situations: when the 

tourist doesn’t care and doesn’t want to know about the local habits and practices, although 

he knows that they exist; when the tourist simply doesn’t care about this thing, or when he 

doesn’t know, simply because nobody have told him what to do, and what not to do. In 

order to illustrate this point, the best example are the conflicts emerged between tourists 

and locals in the Muslim countries.  
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The tourists practices things that are not tolerated there: kissing in public, drinking 

alcohol, women wearing inappropriate cloths, etc. the risk, a social one, emerges when, 

after practicing these gestures, the local community becomes hostile, and the situation can 

degenerate into an open conflict. Of course, it is difficult to low the tensions inside and 

between cultures, especially the religious ones. However, a great part in the conflicts is 

generated by tourism, which must not be seen as an inter-religious conflict, because there is 

no latent hostility between the tourist and the native, it is the tourist who disturbs. By 

practicing wrong habits, aware of not of the consequences, as shown above, tourist offends 

the native, and the conflict emerges- in this point tourism becomes a risk factor.  

Intercultural management, through intercultural communication is to be 

considered the optimum way to break the chain described. It is useless to draw laws and 

rules - a tourist can break them easily. By explaining and illustrating the tourist what is to 

be done, and especially what not to be done, he can be taught to act responsible in the 

presence of natives, and to understand and accept that basically he is the guest, and the 

natives are the hosts, and the very first law of hospitality and good manners is to respect 

your host, because, if you do not, he/she is rightful not to allow you to visit anymore.  

The other facet of tourism as risk is the perspective of the local community. There 

can be identified two degradation types emerged from tourism: socially degradation was 

described above. Spiritual degradation should be considered as the most important impact 

that can emerge from the tourism. It can be described as the modification of the perception 

of tourists over an objective: ex. The Milan Dome- nowadays people visit it because it is the 

biggest gothic cathedral, and not because it is a cathedral. So, the motivation changes too, 

from a spiritual one, to simple curiosity; the objective looses its sacred character, and 

become a simple objective. These degradations are the reason why it is essential to draw a 

good management plan, and especially to draw the limit between the religious and touristic 

exploitation.  

All this facts can be resumed in the figure below. 
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Figure 3. Tourism as a risk factor 

 

5. TOURISM AS A SOCIOLOGIC PHENOMENON 

First of all, tourism must be perceived as a mass phenomenon (Figure 4a), due to 

its wide spread though all over the world, and all social classes. Tourism is first of all a 

cultural phenomenon for the masses. Nowadays, the tendency in the theory of culture is to 

describe and define culture as high culture, and low culture. The firs one refers to the 

classical culture (classic art, theatre, opera and so on), meanwhile the other gathers all 

concepts related to the street culture. Through tourism, culture becomes accessible to 

everybody- by visiting different locations and cultural sites the tourist gathers information 

that he normally would pass.  

According to UNWTO [9], in 2002, 20% from the international touristic incomes 

were youth tourists (140 millions). In 2005, the number grew up to 150 millions. Most of 

the specialized programs are in Asia and Southern America. This touristic niche is very 

important due to the fact that through it, tourism must be also perceived as an educational 

phenomenon. The main reason is that the youth usually has different motivations to 

perform the trip: study, work, travel, volunteer, search of adventure. This was also the niche 

with the most spectacular grew after the crisis. Many countries don’t have a specific politic 

regarding this niche (exception Australia, New Zeeland and Thailand). Countries as Nepal, 

Mauritania or Honduras developed programs for youths for discovering and exploring local 

resources. This proves the fact that tourism can be perceived as an educational 

phenomenon. According to UNWTO statistics, 80% of the youths return home more tolerant 

and respectful.  In Malta, the linguistic tourism grew significant. English and French are the 

most important languages in this type of tourism, but there are also countries which 
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promote own languages, as Syria, where tourists go to learn Aramaic. In countries as 

Portugal and Pakistan the intercultural exchanges are encouraged in order to develop 

understanding each other, promoting the friendship relations between countries. In New 

Zeeland, youth tourism is defined as that form of tourism that is practiced by the youths 

that visit a country with educational purpose, and who stay there less than a year. We can 

say that the main characteristics of the youth tourism are that it is practiced by people 

between 15-26 years old, it is a niche industry, it has an educative purpose, and it 

represents an international instrument of exchange, peace and tolerance. An example of 

youth association regarding traveling is EGEA (European Geography Association), that has a 

logo (Figure 4b), a website and a great community of young geographers.   

 

a.  b.  

Figure 4. a.mass tourism at Vatican; b. Egea's logo 

 

Tourism is also a fashionable phenomenon, at the level of the motivation. There is a 

tendency at the level of the human perception to follow a trend- the fashionable destination 

in a year is Greece, in another is Turkey or Egypt. Usually the trend is set by stars and public 

figures. For example Angelina Jolie visited Bali, so, Bali became a fashionable destination. 

Another example is the tourism in the Emirates, especially in Dubai. Although it is a luxury 

destination, there appeared also cheaper facilities for the wide public. So, nowadays it is a 

fashionable thing to visit Dubai, and other exclusivist destinations.  

Nowadays, tourism is a pretext of socialization [10], in the interior a social group, 

or between groups. By a social group we understand families, a work collectivity or a circle 

of friends. In present times there is a general lack of communication, even inside of a social 

group. In these circumstances, tourism, as a way of spending leisure time becomes a bridge 

in communicating. There have been developed special touristic offers for families, but 

probably the most illustrative case is the increasing demand for teambuilding packages. 

This modern concept illustrates precisely the concept of tourism as a mean of 
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communication; the very purpose of a teambuilding is the development of the relations 

between the members of the team through communications in a pleasant environment.  

Tourism is also a special economical phenomenon. Tourists tend to spend more 

money than they have. If they don’t have enough money, they apply for a bank loan, or take 

a mortgage [11]. During holiday people tend to buy things they usually wouldn’t buy; this is 

why tourism is a special economical phenomenon.  

Tourism, although is basically a method to relax, it can be a stress factor too [6]. In 

this situation there can be identified two main situations. The pre-holiday stress, which 

appears before departing due to the rush and tasks that must be performed in order to 

ensure a suitable holiday. The other situation, the post-holiday stress appears at the final of 

the holiday, or very soon after it. This appears as some sort of depression, generated by the 

obligation of returning to work.  

 

6. CONCLUSIONS 

In the contemporary context tourism must be treated from three different 

perspectives: as a resource, as a risk factor and as a sociological phenomenon. These are not 

independent, but strongly connected.  

Tourism must be perceived as a resource, but not an economical one exclusively; it 

is a development resource, an immigrant’s resource, but also a scientific one. It must be 

treated as a risk factor also, with influences on tourists, generated by intercultural conflicts, 

but on local communities too, by an over exploitation of the area.  

Finally, tourism is a complex sociologic phenomenon, with multiple facets: it 

spreads the mass culture; it is an educational phenomenon with impact on the youths. It is 

also a fashionable one, with huge variations from a year to another, due to the change of the 

trend of the year. It is also a pretext of socialization and development of the inter-human 

relations. It is a special economical phenomenon, as the tourist tends to spend more money 

than they have. Strangely, it is also a stress factor, especially after the ending of the journey. 

Tourism can be seen as a travel system as each hypostases of tourism have effect 

on the individuals, family and society, and as a result is a circuit with dependent elements. 
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Le Mexique 

Alain Musset, 2010, Presses Universitaires de France,  
Collection Que sais-je? 128 p  
 

 
Le Mexique est sans doute l’un des pays 

qui exerce la fascination la plus forte sur 
les imaginaires européens.  Terre de tous les 
extrêmes, dont les conquérants découvrirent 
les jungles et les déserts hostiles, les 
basses terres malsaines et les hauts plateaux 
où s’étaient développés des civilisations, 
dont l’étrangeté absolue ne pouvait que 
susciter l’hostilité des hommes venus d’Europe 
(BNF).   
 Mais les nouveautés de cette deuxième 
édition (la première est apparue en 2004) ne 
consistent pas en faire une nouvelle histoire 
de cette civilisation mais l’auteur souligne 
les aspects économiques et les processus de 
mondialisation. Chapitres comme Le tournant 
libéral (1982-2010), La libération de 
l’économie, L’accroissement des inégalités ou 
Métissages culturels ne font autre chose que 
nous montrer les changements complexes qui se 
déroulent de nous jours en Mexique.  

Le Mexique représente le pays émergent 
aux ambitions internationales limitées parce que le gros problème du 
Mexique est sa longue frontière avec les Etats-Unis. Comme nous dit A. 
Musset dans une interview, il est difficile d’être autonome et indépendant 
face à la plus grande puissance du monde. À la fin des années 70 grâce au 
pétrole, le Mexique a cherché à s’imposer à l’international, un peu comme 
tente de le faire Hugo Chavez au Venezuela dont la puissance fluctue en 
fonction des cours des hydrocarbures. Cependant, l’ouverture des frontières 
dans les dernières années ont permis au Mexique de trouver sa place dans le 
concert des nations et, en 2009 selon la World Trade Organization, le 
Mexique c’était le douzième pays exportateur du monde. Le plus grand 
exportateur mexicain de pétrole est Petroleos Mexicanos (PEMEX), une 
entreprise qui n’a jamais adhéré à l’OPEC pour ne pas s’attirer les foudres 
de son puissant voisin du nord, et malgré cela il a une production de 14,5 
milliards de barils chaque année et des recettes nettes à l’exportation de 
26 milliards de dollars. 
 Aussi la société se change en Mexique. Les transformations de la 
société mexicaine sont profondes et durables. Dans tous les domaines, 
l’influence nord-américaine est de plus en plus visible, mais cette 
tendance renforce les réflexes identitaires de la population, qui tient à 
affirmer sa différence vis-à-vis des gringos et de leur culture 
envahissante. 
 En conclusion, Le Mexique d’Alain Musset reflète véritablement les 
transformations de Mexique.  Ces modifications sont très complexes parce 
qu’on parle des deux fronts: l’un économique et l’autre social. Pour 
apprendre plus de ces phénomènes, je vous invite de lire le manuel de 
monsieur Musset. 
 

Daniel Iosif  


