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THE WATER SUPPLY SYSTEM FROM RÂMNICU VÂLCEA  
 
 

Liviu Vasile BOTEA  
Lucian Blaga University of Sibiu, Faculty of Science 

5-7 Dr. Ion Raţiu Street, 550012, Sibiu, Romania, e-mail: botea.liviu@gmail.com  

 
 

Abstract: This study offers new information about the water supply system that serves 
Râmnicu Vâlcea city, aspect that is considered an indicator for the population state of 
comfort. The city is supplied with water from four sources: two above-ground (Olăneşti River 
at Vlădeşti water catching and Lotru River at Brădişor Reservoir) and two underground 
(Vlădeşti and Bistriţa). Besides these, two above-ground sources are currently in a 
conservation status (Olăneşti River at Vlădeşti Reservoir and Cheia Stream at Cheia 
Reservoir). Water treatment is made based on its provenience. So, the water from above-
ground sources is treated in Râmnicu Vâlcea water plant or Valea lui Stan water plant, and the 
water from underground sources is treated directly at the source location. After the water is 
treated, it is stored in ten above-ground tanks and three buffer tanks. In the final phase, the 
water is transported to the consumers trough the distribution network. 
 
Key words: source, treatment, storage, distribution network, quality, consumers. 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The city of Râmnicu Vâlcea is situated on the central-south side of Romania and on the east 

side of Vâlcea County, at the intersection of the 45° 07’ N parallel with the 24° 22’ E meridian, 
that which locates it at half distance between the Equator and the North Pole. On the same latitude 
are sitting the following cities: Torino (Italy), Bordeaux (France) and Krasnodar (Russia). 1 

The first official record of the city is at 20 may 1388 in a paper trough which Mircea cel 
Bătrân makes a donation to Cozia Monastery consisting in a “mill at Râmnic”, the latter term 
being at the same time the name of the city (Tamaş, 1994). In 1988, the total area of the city 
consisted of 8,952 hectares, from which 1,955 hectares represented urban land (Tamaş, 1994). 
Today, its total area has the same extension, but the urban land increased to 3,495 hectares. 2 

The population of Râmnicu Vâlcea registered over time both slow growth and demographic 
explosion. In 2009, the city had about 110.901 inhabitants 3, being considered a medium to large 
city according to the national standards. Based on the increase or decrease of the city population, 
bigger or smaller water requirements occurred. However, the most significantly increases or 
decreases of the water requirements were observed in the cases of establishment, extending, 

                                                           
 Corresponding Author 
1 http://www.primariavl.ro/prezentarea-municipiului/localizare-geografica 
2 http://ro.wikipedia.org/wiki/R%C3%A2mnicu_V%C3%A2lcea 
3 http://www.insse.ro/cms/rw/resource/populatia%20stabila%20la%201%20ianuarie%202009%20si%2018.xls?download=true 
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decreasing or liquidation of different enterprises which are included in the big consumer’s 
category. In our case, these enterprises are: Oltchim and Govora Sodium Plant (chemical industry), 
CET Govora (electric power industry), Vilmar (automotive industry), Diana and Şapte Spice 
(milling and bakery). The economic society which ensures the extraction, treatment and distribution of 
potable water to the consumers of the city and also the services of sewerage is S.C. Apavil S.A. Vâlcea, 
which resulted from the merger of S.C. Acvarim S.A. with S.C. Apavil S.A. at 30 November 2010. The 
economic society is a stock company with a public capital, the entire package of shares being owned by 
the local administration institutions. 4 

 
RESULTS 
WATER SOURCES 
The city of Râmnicu Vâlcea is supplied with water from both underground and above-ground 

sources. The water supply system development has started since 1906, when the authorities built a 
water-well in Olăneşti River terrace and a cast iron pipeline with a 175 mm diameter, which provided 
water in the old city area, and has continued until 2009, when the latest water source was put into use 
(Olăneşti River at Vlădeşti water catching). The use of many water sources in the supply system was 
required because of the errors that were made in the period between 1967 and 1970, when the Northern 
Water Treatment Plant was built. This treatment plant was receiving raw water from the Olt River, 
which at the time was seriously polluted with pesticides, phenols and cyanides. Despite this, it was 
expected that a viable solution for the problem would have been the disinfection with ozone and GAC 
filter (granulated activated coal). However, this solution did not determine a good water quality, so 
other water sources were taken into consideration, such as Cheia and Brădişor. 5 

Today, Râmnicu Vâlcea is supplied with water from four sources (figure 1), of which two 
are above-ground (Olaneşti River at Vlădeşti water catching and Lotru River at Brădişor 
Reservoir), and another two are underground (the drains and water wells from Vlădeşti and 
Bistriţa). Besides these functionally sources, there are also two above-ground sources that are 
currently in a conservation status (figure 1): Olăneşti River at Vlădeşti Reservoir and Cheia Stream 
at Cheia Reservoir. 

 
Functionally water sources 
Olăneşti River at Vlădeşti water catching (the so-called “point at bridge”) is the newest 

water source, being put into use in 2009. The water sampling is made through a lateral water 
intake find on the left bank of Olăneşti River in the section of a concrete pitching with a slope of 
45 degrees to the flow axis of the river. The bench mark of the water intake is 260.96 m. The water 
taken from the river is collected into a concrete caisson that has a diameter of 5 m and a height of 
9.35 m. This caisson is equipped with two Amaretex type water pumps, which have a total 
capacity of 1,000 m3 per hour, and two metal pumping mains with a diameter of 350 mm. These 
pumping mains discharge in the pipe fitting with a 236.2 mm diameter and a length of 120 m. This 
last pipeline is connected to the adduction pipeline which extends from Cheia to the Northern 
Water Treatment Plant (figure 1) and has a diameter of 800 mm, on which it is installed a water 
vein with the same diameter, which makes possible the isolation of the upstream section and the 
alternative functionality of the analyzed water source with Cheia source. The water catching works 
to cover the water needs of Râmnicu Vâlcea and the surroundings, being used for the correction of 
the water quality from Brădişor source. It also can be used as an alternative water source because 
other sources such as Brădişor registered over time some problems that restricted for a short period 
of time the supply of potable water for consumers. The adduction pipeline measures 6.3 km being 
made of steel and HOBAS (a type of fiberglass). The water sampling is a controlled operation that 
assure in the downstream section of the river the servitude quantity of flow of 680 l/s. Olăneşti 

                                                           
4 http://www.apavil.ro/site2-apavil-2011-Descriere.html 
5 http://www.primariavl.ro/informatii-publice/cereri-si-formulare/item/download/355 
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water source was projected to function at a maximum water flow of 500 l/s, resulting a maximum 
daily volume of water equal with 43,200 m3, and an annually one equal with 13,14 million m3. Its 
average water flow is 197 l/s, value that corresponds to a daily volume of water equal with 17,000 
m3, and an annually one equal with 6.25 million m3. 

Lotru River at Brădişor Reservoir. The water is extracted from Brădişor Reservoir trough two 
water intakes, respectively a primary one and a secondary one, each of them assuring a quantity of flow 
of 1.2 m3/s. Brădişor Lake is an artificial lake, more exactly an impoundment, situated on the middle 
sector of Lotru River. On the same river but upstream Brădişor Lake are located Mălaia Lake, Voineasa 
Lake and Vidra Lake. The bench mark of the water level in the analyzed lake varies between a 
maximum value of 457 m and a minimum one of 432 m. The energetic and water capacities of the 
reservoirs situated on Lotru River are estimated to be sufficient for satisfying the necessary of electric 
power and potable and industrial water for all Vâlcea County. 6 

 

 
Figure 1. The simplified scheme of the water supply system from Râmnicu Vâlcea 

(Source: Analiza managementului privind realizarea condiţiilor licenţei pentru 
serviciul public de alimentare cu apă şi canalizare, Partea  I, 2009; http://www.hydrop.pub.ro/pu72.pdf; 

http://www.primariavl.ro/informatii-publice/cereri-si-formulare/item/download/355) 

                                                           
6 http://www.hydrop.pub.ro/pu72.pdf 
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  The raw water from Brădişor Reservoir is treated at Valea lui Stan Water Treatment Plant 
(figure 1). The total lenght of the pipeline that connects Brădişor Lake and Râmnicu Vâlcea is of 
44.2 km, of which the section Brădişor Dam - Valea lui Stan Water Treatment Plant has 8.6 km, 
and the section Valea lui Stan - Râmnicu Vâlcea has 35.6 km. The whole pipeline is made of steel 
and has a diameter of 1.200 mm. It is also provided with line valves that adjust the water flow at a 
value of 1.200 l/s and the water pressure at a value between 6 and 7.5 atm. On the pipeline are also 
mounted air tubes that contribute to the adjustment of the water pressure. On the pipeline route 
exist four main water diversions for: Brezoi (with a capacity of 15 l/s), Călimăneşti - Căciulata 
(130 l/s), Dăeşti (10 l/s) and Bujoreni (10 l/s). The main problems of this water source consist of 
untreated waste-water discharges and the uncontrolled use of pesticides in its area. This is the 
reason why protection measures are necessary for the catchment areas. 7 Brădişor water source was 
projected to function at a maximum water flow of 578 l/s, resulting in a maximum daily volume of 
water equal with 50,000 m3, and an annually one equal with 18.25 million m3. Its average water 
flow is 289 l/s, value that corresponds to a daily volume of water equal with 25,000 m3, and an 
annually one equal with 9.125 million m3. 8 

Vlădeşti underground source. This water source was the first one to supply the city of 
Râmnicu Vâlcea with water, being put in use in 1906. It is situated on the administrative territory 
of Vlădeşti village. In 1920 the Popa Şapcă water tank was build as an extension of this water 
source. Vlădeşti source and its annexes was extended and modernized over time until 1969, when 
it supplied with water the central area of the city and had a designed capacity of 50 l/s. 9  

Currently, the source consists from four wells with radial drainage that have a depth of 8 to 
10 m, six shallow wells that have a dept of 6 to 8 m, and two drains, one of them with a diameter 
of 500 mm and length of 240 m and the other with a diameter of 300 mm and length of 300 m. 
From these ten wells and two drains, the water is collected gravitationally into two collector wells. 
From here, the water is distributed to the consumers by a pumping station which has a capacity of 
130 m3/h and two adduction pipelines, the first one with a length of about 4 km (figure 1) and a 
diameter of 350 mm, and the second one with a length of about 3.5 km (figure 1) and a diameter of 
175 mm, both made mainly of iron cast that is partially replaced with different other materials. 
Vlădeşti water source was projected to function at a maximum water flow of 11 l/s, resulting in a 
maximum daily volume of water equal with 1,000 m3, and an annually one equal with 365,000 m3. 
Its average water flow is 4 l/s, value that corresponds to a daily volume of water equal with 350 
m3, and an annually one equal with 127,000 m3. Today, a few hundred houses are supplied with 
water from this source. 10 

Bistriţa underground source. The installations and constructions that serve this water 
source were built by and for Oltchim, one of the largest industrial complexes in the central-south 
side of the country. The installations that compose this water capture were designed in 1972 for a 
maximum water flow of 278 l/s. In 1975 the water capture possibilities were extended at a 
maximum water flow of 389 l/s. Currently, this water source is composed of four wells and two 
drains with a diameter of 600 mm. The water is collected gravitationally into two collector wells 
and pumped to Râmnicu Vâlcea by an aqueduct that has a diameter of 600 mm and a length of 
11.7 km (figure 1), being made of PREMO (prestressed centrifuged concrete). Oltchim enterprise 
is supplied with a large amount of industrial water by the wells drilled along Bistriţa River. When 
these wells are closed for maintenance or when Bistriţa source can’t deliver the needed quality or 
amount of water, Oltchim uses the water from the city’s distribution network. In this case, the 
quantity of water delivered to the industrial platform is limited by the capacity of the existent 
pipeline (with a diameter of 600 mm) between the Northern Water Treatment Plant and Oltchim. 11  

                                                           
7 http://www.hydrop.pub.ro/pu72.pdf 
8 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
9 http://www.apavil.ro/site2-apavil-2011-GIS.html 
10 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
11 http://www.apavil.ro/site2-apavil-2011-GIS.html 
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The source is currently working at a maximum water flow of 7.6 l/s, resulting in a 
maximum daily volume of water equal with 660 m3, and an annually one equal with 241,000 m3. 
Its average water flow is 5.8 l/s, value that corresponds to a daily volume of water equal with 500 
m3, and an annually one equal with 183,000 m3. 12 Apart from these water sources, there are some 
rural areas located on the outskirts, where the inhabitants take the necessary water from public or 
private wells. This is the case of a non centralized water supply system. 13  
 

Water sources that are currently in a conservation status 
Olăneşti River at Vlădeşti Reservoir. The water sampling is made through an intake from 

Vlădeşti Lake, which is connected to the main pipe from Cheia water source to the Northern Water 
Treatment Plant by a steel pipe with a diameter of 800 mm and a length of 152 m. Near the water 
intake is a pumping station equipped with three Brateş type electric pumps, which assure a 
maximum water flow of 630 m3/h. 14 

Cheia Stream at Cheia Reservoir. The Cheia Stream is a tributary of the Olăneşti River. The 
diversion dam on the analyzed stream is situated on the administrative territory of Cheia village, at 
about 3 km from the confluence with Olăneşti River. The water catchment is made through a 
Tyrolean intake located within the concrete dam. The adduction pipeline between this water source 
and the Northern Water Treatment Plant has 18 km in length and 800 mm in diameter. It is made 
of PREMO and steel in the first 11.6 km, and HOBAS and steel in the remaining 6.4 km. 15  

The installations that are part of Cheia water source were built in 1980. The area supplied 
with water by Cheia source consists only in Râmnicu Vâlcea city, although the adduction pipeline 
passes by a few big villages. When this pipe was built, Cheia was the main source of good quality 
raw water for Râmnicu Vâlcea. 16 Until this water source went into conservation (2009), it had 
functioned at a maximum water flow of 132 l/s, resulting in a maximum daily volume of water 
equal with 11,400 m3, and an annually one equal with 4.161 million m3. Its average water flow is 
110 l/s, value that corresponds to a daily volume of water equal with 9,500 m3, and an annually 
one equal with 3.467 million m3. 17  

Making a synthesis of the information presented above, the average water flow from the 
functionally underground sources is of 9.8 l/s, value that corresponds to a daily volume of water 
equal with 850 m3, and an annually one equal with 310,000 m3. The average water flow from the 
functionally above-ground sources is of 486 l/s, value that corresponds to a daily volume of water 
equal with 42,000 m3, and an annually one equal with 15.375 million m3.18 The volume of water 
for firefighting is of 5,000 m3, quantity which is stored into water tanks. The city’s daily maximum 
need of water is of 65,000 m3, and its daily average need of water is of 42.850 m3. 19 

Depending on the water sources that supply Râmnicu Vâlcea with drinking water, the city 
is divided into three areas, as follows (figure 2, figure 3) (Program pentru monitorizarea de control 
a calităţii apei potabile în municipiul Râmnicu Vâlcea. Râmnicu Vâlcea  2010): 
  - Area A – supplied with water from the sources Lotru River at Brădişor Reservoir and 
Olăneşti River at Vlădeşti water catching. It includes almost the whole city, serving about 108,000 
inhabitants, respectively 97.12% of the total population of the city. In this area are located 12 
water sampling points for quality analysis. 
  - Area B – supplied with water from Vlădeşti underground source. It includes the following 
streets: Ştirbei Vodă, Salciei, Intrarea Albinei, Pictor Iliescu, Maior Georgescu, Aleea  Castanilor, 
                                                           
12http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 

13 http://www.primariavl.ro/informatii-publice/cereri-siformulare/item/download/355 

14 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
15http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
   http://www.primariavl.ro/informatii-publice/cereri-si-formulare/item/download/355 
16 http://www.apavil.ro/site2-apavil-2011-GIS.html 
17 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
18 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
19 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
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Popa Şapcă, Căpitan Negoescu, Colonel Bădescu and Gabriel Stoianovici, serving about 2,200 
inhabitants (1.97% of the total population of the city). In this area are located 3 water sampling 
points for quality analysis. 
  - Area C - supplied with water from Bistriţa underground source. It includes the following 
streets: Aleea Nuci, Caiselor, Macilor, Spicului, Uzinei, Grădiniţei, Bradului, Caporal Hanciu, 
Colonia  Gării, Colonia Nouă, serving about 1,000 inhabitants (0.97% of the total population of the 
city). It also includes 2 water sampling points for quality analysis. 
 

 
Figure 2. The  water supply areas based on the source of provenience in Râmnicu Vâlcea 

(Source: www.sicuat.utcb.ro/sf.pdf, with data from: Program pentru monitorizarea de control a 
calităţii apei potabile în municipiul Râmnicu Vâlcea, 2010) 
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Figure 3. The number of inhabitants per water supply areas from Râmnicu Vâlcea in 2010 

(Source: www.sicuat.utcb.ro/sf.pdf, with data from: Program pentru monitorizarea de control a 
calităţii apei potabile în municipiul Râmnicu Vâlcea, 2010) 
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WATER TREATMENT 
As previously shown, Râmnicu Vâlcea city is supplied with water from several sources. 

Because of this, the water treatment process is made based on the origin of the water. Water 
treatment includes all operations through which the raw water extracted from various sources is 
brought to the values of the quality indicators provided by the rules in force. 

The water extracted from Olăneşti River at Vlădeşti water catching (the so-called 
“point at bridge”) is treated at the Northern Water Treatment Plant, built betwen 1967 and 1970. It 
has an increased turbidity and a high content of organic substances. 

 

 
Figure 4. The technological flow of the Northern Water Treatment Plant 
(Source: Schema tehnologică tratare apă în Uzina de apă Râmnicu Vâlcea, 2011) 

 
The Northern Water Treatment Plant (figure 4) is a complex facility that has in its 

composition a treatment plant, a pumping station, a chlorination station, a reagents station, two 
buffer tanks and one heating plant (Schema tehnologică tratare apă în Uzina de apă Râmnicu 
Vâlcea, 2011). The technological operations correspond to the technological flow for the raw 
water treatment according to NTPA 013/2002 for A2 category (pre-chlorination, decantation, 
filtration, final chlorination). The installed capacity of the treatment plant is of 21.13 million 
m3/year (670 l/s and 57,888 m3/day), value that can assure the treatment of the raw water from 
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the sources Olăneşti River at Vlădeşti water catching and Cheia Stream at Cheia Reservoir 
(Analiza managementului privind realizarea condiţiilor licenţei pentru seviciul public de 
alimentare cu apă şi canalizare, Partea I, 2009). 

The treatment station is represented by a building with a basement and two levels. It 
includes the filter gallery and the pump chamber at the basement, the filter room, the reagents 
station and the chlorination room at the first level, the dispatch and the analysis laboratory at the 
second level. The water taken from the mentioned source arrives to the treatment station through 
the Cheia – Northern Water Treatment Plant pipeline. The first installation of the water cycle 
occurring in the treatment station is the mixing and distribution chamber (figure 5), where the 
water is mixed with flocculant agents from the reagents station. The water is also pre-chlorinated, 
operation that prevents the growth of algae and bacteria (Schema tehnologică tratare apă în Uzina 
de apă Râmnicu Vâlcea, 2011). 

From the mixing and distribution chamber the water is distributed through four steel pipes 
with a diameter of 600 mm into four radial decanters (figure 6), where the sedimentation process 
takes place. The central body of each decanter basins has a pipe for the sludge discharge, a 
bubbling pipe and a pipe for the protection of the electric cables which fuel the electrical 
installation of the scraper bridge. The collection of the sludge accumulated on the decanter’s 
central cone is made by the scraper bridge with peripheral action (Schema tehnologică tratare apă 
în Uzina de apă Râmnicu Vâlcea, 2011). 

 

     
 

Figure 5. The mixing and distribution chamber Figure 6. A radial decanter 
 

     
         

Figure 7. A filter tank                           Figure 8. The filter gallery 
            

The decanted water is driven to the filter room composed of eight filter tanks (figure 7). 
Each of them has a filtration surface of 49 Sqm, the total filtration surface reaching 390 sqm. The 
water enters each of the filter tanks through a steel pipe of 600 mm diameter, which is equipped 
with intake valves that close automatically when the water level from the tanks exceeds a certain 
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value. The filters are washed every one or two months, depending on the consistency of the 
deposits. The filter layer is made of quartz sand with a diameter between 0.8 and 1.6 mm and has a 
thickness of 1.2 m. It is supported by concrete slabs with plastic crepines that supports the 
drainage. The filtration rate has a maximum value of 0.9 m/h (Schema tehnologică tratare apă în 
Uzina de apă Râmnicu Vâlcea, 2011). 

The filtered water is directed into the filter gallery (figure 8), where the post-chlorination 
process takes place, and then into two buffer tanks with a capacity of 500 m3 each. After the water 
is stored for a certain time into these tanks, it is distributed to the consumers through some pumps. 

The chlorination station is provided with a chlorine storage that includes the storage 
cylinders for the gaseous chlorine (figure 9), who weigh between 450 and 900 kg, and four 
chlorine dispensers (Schema tehnologică tratare apă în Uzina de apă Râmnicu Vâlcea, 2011). 

 

               

Figure 9. The chlorine containers                 Figure 10. The reagent containers 
 

The reagents station includes the storage containers of the reagents (figure 10) and the 
reagent pumps. The reagents used are Sachtoclar P or Sachtoclar 39, which is a clear to slightly 
cloudy liquid and a very effective primary flocculant agent. It is used undiluted. The recommended 
dose for potable water is between 3 and 30 g/m3 (Schema tehnologică tratare apă în Uzina de apă 
Râmnicu Vâlcea, 2011). 
 

 
Figure 11. The pumping station 

 
The pumping station (figure 11) contains pumping equipment which supplies the water 

needed for three purposes: domestic and industrial consumption in the city, technological 
consumption of the water treatment plant and cleaning the filters. The water used for the 
filters is aspirated and repressed through pipes directly into the filter room. The water for the 
treatment plant is taken by the pumps through a suction pipe and then fills the hydrophore 
container, which provides the water needed for the treatment plant. In order to provide the 
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necessary water to the consumers in the city, the pumps raise its energy level with the purpose 
of transporting it from a low share to a higher one. The pumping station is equipped with six 
pumps: three 12 NDS type pumps (with a water flow of 1,260 m3/h each), one 8 NDS type pump 
(with a water flow of 520 m3/h) and two Lotru type pumps (with a water flow of 120 m3/h each). 
These pumps adjust the water pressure depending on the requirements. The maximum pressure 
required for assuring the water flow at peak consumption is of 3 atm (Schema tehnologică tratare 
apă în Uzina de apă Râmnicu Vâlcea, 2011). 

After going through the pumping station, the water is stored into Cetăţuia and Petrişor tanks, 
where it is transported through pipes made of PVC (polyvinyl chloride) and FRP (fibre-reinforced 
plastic) with a diameter between 500 and 600 mm, from where it is distributed to the consumers 
(Schema tehnologică tratare apă în Uzina de apă Râmnicu Vâlcea, 2011). At the Northern Water 
Treatment Plant was treated the raw water which came from the sources that are currently in a 
conservation status (Olăneşti River at Vlădeşti Reservoir and Cheia Stream at Cheia Reservoir). 

The water extracted from Lotru River at Brădişor Reservoir is treated at Valea lui 
Stan Water Treatment Plant, built in 1997. It is characterized by high iron content. The 
technological flow is the same as the one from the Northern Water Treatment Plant (figure 4), 
the only differences being the number of decanters (two at this water plant), and that of the 
buffer tanks (one at this plant that is located in the filter room and not separately like at the 
previous water plant). The treated water is transported to Râmnicu Vâlcea through a 44.2 km 
pipeline, at the end of which is a distributor with a diameter of 1,500 mm. In this distributor 
takes place the water disinfection with liquid chlorine. From here, the water is distributed into 
three tanks: Cetăţuia, Petrişor and Copăcelu, and then it enters the distribution networks of 
Râmnicu Vâlcea and Ocnele Mari. 20 

The water extracted from Vlădeşti underground source is treated at Vlădeşti Water 
Treatment Plant (figure 12).The process consists in disinfecting the water with hypochlorous acid, 
operation which is made in the collector wells with the help of a chlorination unit that has the role 
of dosing chlorine into the water. 21 

The treatment plant includes a pumping station equipped with a Lotru 125 type pump that 
assures a water flow of 90 m3/h, two Bicaz 65 type pumps that assure a water flow of 30 m3/h both 
and two Sadu type pumps with a capacity of 10 m3/h both, that are currently in conservation. 22 
 

 
Figure 12. The water capture and treatment scheme from Vlădeşti and Bistriţa underground sources 
(Source: http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf) 

                                                           
20 http://www.primariavl.ro/informatii-publice/cereri-si-formulare/item/download/355 
21 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
22 http://www.primariavl.ro/informatii-publice/cereri-si-formulare/item/download/355 
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The water extracted from Bistriţa underground source is treated at Bistriţa Water 
Treatment Plant (figure 12). The process is very similar to the one from Vlădeşti Treatment Plant, 
including a disinfection of the water with hypochlorous acid that takes place into the collector wells 
and the pumping of the water. Afterwards, the water arrives at a second pumping station, Râureni, 
which has a Lotru type pump that assures a water flow of 200 m3/h. This pumping station includes a 
buffer tank where it takes place a new disinfection of the water with chlorine. After that the water is 
stored Copăcelu tank and then is distributed to the consumers (Govora Colony location). 23 
 

WATER STORING 
The water storing (figure 13) is assured by ten above-ground water tanks made of 

reinforced concrete, which have a summed capacity of 28,135 m3, plus three buffer tanks made of 
the same material with a summed capacity of 1,300 m3, distributed as follows (Analiza 
managementului privind realizarea condiţiilor licenţei pentru sreviciul public de alimentare cu 
apă şi canalizare, Partea  I, 2009). 
 

 
Figure 13. The water tanks from Râmnicu Vâlcea 

(Source: http://www.apavil.ro/site2-apavil-2011-GIS.html) 

                                                           
23 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
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  - R1 called Cetăţuia, represented by two water tanks with a capacity of 5,000 m3 each, the 
first one built in 1969 and the second one built in 1980. 
  - R2 called Popa Şapcă has a capacity of 535 m3 and stocks the water from Vlădeşti 
  - R3 called Capela has a capacity of 750 m3 and it is used for supplying with water the 
consumers located at a higher share than the water level from Cetăţuia tanks. 
  - R4 called Petrişor, represented by two water tanks with a capacity of 5,000 m3 each, the 
first one built in 1970 and the second one built in 1980, assures the hourly compensation flow for 
the water distribution system. 
  - R5 called Copăcelu, represented by two water tanks built in 1969, each of them with a 
capacity of 750 m3, supplies with water Copăcelu village and Ocnele Mari town. 
  - R6 called Goranu has a capacity of 5,000 m3, and was built in 2008. 
  - R7 called Feţeni has a capacity of 350 m3, was built in 2010, and supplies with water the 
namesake village. 

Besides these above-ground water tanks, the water supply system from Râmnicu Vâlcea 
includes three buffer tanks, two of them located at the Northern Water Treatment Plant (R8), with 
a capacity of 500 m3 each, and the third located near Râureni pumping station (R9), with a 
capacity of 300 m3. This last tank stores the water Bistriţa underground source. All three buffer 
tanks were put into use in 1970. All these water tanks are cleaned once a year. 

 
WATER DISTRIBUTION NETWORK 
After the water is treated at various water plants, it is distributed to the consumers from 

Râmnicu Vâlcea through the city’s distribution network (figure 14). This is composed from 
pipelines that had a total length of 325.2 km at 1 April 2011, a value that is almost double from the 
one in 2006, when the network had a length of 173 km. The actual difference amounts to 152 km. 
The street coverage ratio with the water distribution network was 1.6 at 1 April 2011 (higher than 
one), while the same indicator was equal with 0.86 in 2006 (lower than one, which indicates a 
lower number of streets benefiting of a centralized water supply system). (Analiza 
managementului privind realizarea condiţiilor licenţei pentru sreviciul public de alimentare cu apă 
şi canalizare, Partea I, 2006, 2011). The network is made mostly of steel (45%), polyethylene 
(44%) and cast iron (5%), the remaining 6% being made of fibre cement, PREMO (prestressed 
centrifuged concrete), PVC (Polyvinyl chloride) and PEHD (high-density polyethylene). The pipes 
have a diameter between 25 and 400 mm. 24 

As it can be seen in figure 14, the drinking water distribution network covers almost the 
entire city. The only areas with a larger number of streets that do not include this are located in the 
north-east part of the city (the component townships Goranu, Feţeni, Săliştea and Lespezi), in the 
west (north and south of the Olăneşti River) and north-west parts of the city (the component 
townships Dealul Malului, Priba Buda, Aranghel), and in the south side of the city (the component 
townships Râureni, Troianu, Copăcelu, Stolniceni). The percent of the population connected to the 
public water supply system is almost 99% of the total inhabitants of the city. 25 

The total water production for the period between 2006 and 2010 (figure 15) was of 49,087 m3, 
of which 23,211.7 m3 (47.2%) was distributed to the population and the rest of 25,785.3 m3 (52.8%) 
was delivered to public institutions and different enterprises. In the analyzed period, the water 
production has decreased from one year to another, the maximum being registered in 2006 (12,763.5 
m3), and the minimum in 2010 (7,352.2), resulting a difference of 57.6% from the initial value. 

The medium decrease of the water production from one year to another is of 2,000 m3, 
excepting the last year, when it is of 600 m3. A much higher decrease was registered by the 
quantity of water assigned to the various enterprises and public institutions (4,650 m3) than by the 
one assigned to the population (851 m3). Because of this, the percentage from the total quantity of 

                                                           
24 http://www.acvarim.ro/files/cal_lic/Calitate%20apa/apa%20potabila/avize%20si%20autorizatii.pdf 
25  http://www.cjvalcea.ro/dezv.htm 
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the water assigned to the population is lower between 2006 and 2008 and higher between 2009 and 
2010 than the one assigned to public institutions and different enterprises. The general decrease of 
the water production can be justified by the reduction or liquidation of the activity of some 
enterprises, and also by the decrease of the water losses. 
 

 
Figure 14. The water distribution network from Râmnicu Vâlcea 

(Source: http://www.apavil.ro/site2-apavil-2011-GIS.html) 
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Figure 15. The total production of potable water for the period between 2006 and 2010 
(Source: Analiza managementului privind realizarea condiţiilor licenţei pentru serviciul public de 

alimentare cu apă şi canalizare, Partea a II- a, 2005, 2006, 2007, 2008, 2009, 2010) 
 

Speaking about the water losses, the average value of the period between 2006 and 2010 is 
of 31.2%, the maximum being registered in 2008 (36%), because of the rehabilitation of the 
network from this year, and the minimum being registered in 2010 (25%). 
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Figure 16. The water losses from the distribution network for the period between 2006 and 2010 

(Source: Analiza managementului privind realizarea condiţiilor licenţei pentru seviciul public 
de alimentare cu apă şi canalizare, Partea a II- a 2005, 2006, 2007, 2008, 2009, 2010) 

 
THE QUALITY OF THE WATER DISTRIBUTED TO THE CONSUMERS 
Inside the Northern Water Treatment Plant exists an analysis laboratory that provides 

information about the quality of the water throughout its route between the catchment process and the 
so-called “network heads” of the distribution network. This laboratory performs: the complete 
physical and chemical analysis of the raw and treated water once every four hours, the analysis of the 
water from each filter tank once every eight hours and the analysis of the residual chlorine 
concentration once every hour. A complete physical and chemical analysis consists in the 
determination of the following parameters: temperature, pH, turbidity, alkalinity, hardness, chlorides, 
organic substances, nitrites, ammonium, sulfates and residual chlorine. The laboratory is equipped 
with: an analytical balance, a technical precision balance, a multimeter, a spectrophotometer, a 
nephelometer, a chimney hood, some laboratory glassware and some reagents. 

The analysis laboratory at the Northern Water Treatment Plant has the following responsibilities 
(Program pentru monitorizarea de control a calităţii apei potabile în municipiul Râmnicu Vâlcea, 2010): 
  - ensures the operational control of the raw water treatment technological process; 
  - determines the raw water quality indicators in order to establish the doses of reagents and 
also determines quality indicators on technological steps in order to optimize the technological 
flow. The results of the physical, chemical and bacteriological analysis determine the efficiency 
calculations of the technological stage treatment process, the  adjusting of the chlorine dose and 
the monitoring of the water quality in the distribution network; 
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  - ensures the bacteriological control of raw water, decanted water, filtered water and 
potable water from the distribution network. The results of those analysis determine the decisions 
regarding the disinfection of the installations and the changing of the residual chlorine level; 
  - ensures the monitoring of the water quality in the distribution network. Through this 
process it is verified the organoleptic and microbiological state of the distributed water, and also 
the effectiveness of the treatment process, with accent on the disinfection technology, in order to 
determine if the delivered water is within the parameters  stipulated by The Law no. 458/2002, 
modified by The Law 311/2004. 
  The frequency of the analysis is increased whenever necessary, both in terms of the number 
of analyses and the number of collection points from the water cycle. The parameters monitored 
under the mentioned laws are listed in the table below. 
 

Table 1. The parametres monitored at the analisis laboratory from the Northern Water Treatnemt Plant 
(Data source: Program pentru monitorizarea de control a calităţii apei potabile în municipiul Râmnicu Vâlcea, 2010) 

Parameter Unit of measurement 
Maximum permissible concentration 
stipulated by The Law no.458/2002 

modified by The Law 311/2004 
Turbidity formazin turbidity units 5 formazin turbidity units 

Color - - 
Organic substances mg O2/l 5 mg O2/l 

Ammonium mg/l 0.5 mg/l 
Nitrites mg/l 0.5 mg/l 

Electrical conductivity µS/cm 2,500 µS/cm 
Total residual chlorine mg/l 5 mg/l 

Hardness German degrees (°G) min 5° G 
Total iron mg/l 0.2 mg/l 
Aluminum mg/l 0.2 mg/l 

Germs at 37° C no/100 ml 20 
Fecal coliforms no/100 ml 0 
Total coliforms no/100 ml 0 

Fecal streptococci no/100 ml 0 
 

The following paragraphs are review of the quality of the water provided by the 
functionally water sources (Analiza managementului privind realizarea condiţiilor licenţei pentru 
serviciul public de alimentare cu apă şi canalizare, Partea a II - a, 2008, 2009, 2010):  
  - Olăneşti River at Vlădeşti water catching: the values of the monitored parameters at the 
exit of the water from the Northern Water Treatment Plant (2009 annual averages) are generally 
lower than the maximum permissible concentration (MPC), which is exceeded only by the total 
residual chlorine. The concentration of this parameter is of 1.04 mg/l, the purpose of this high 
value being to assure the presence of the disinfection agent at the “network heads” (the same 
explanation is valid in the following situations).  
  - Lotru River at Brădişor Reservoir: the values of the monitored parameters at the exit of 
the water from the operational point of transfer at the Northern Water Treatment Plant in the 
period between 2008 and 2010 (annual averages) are lower than MPC with the exception of total 
residual chlorine (between 1.00 and 1.07 mg/l) and the hardness (between 1.77 and 2.11°G).  
  - Vlădeşti underground source: the values of the monitored parameters at the exit of the 
water from Vlădeşti pumping station in the period between 2008 and 2010 (annual averages) are 
lower than MPC with the exception of total residual chlorine (between 0.81 and 1.05 mg/l). 
  - Bistriţa underground source: the values of the monitored parameters at the exit of the 
water from Bistriţa pumping station in the period between 2008 and 2010 (annual averages) are 
lower than MPC, being no exceptions. 
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CONCLUSIONS 
The water supply system from Râmnicu Vâlcea is based on four functionally water sources: 

two above-ground (Olăneşti River at Vlădeşti water catching and Lotru River at Brădişor 
Reservoir) and two underground (Vlădeşti and Bistriţa). Besides these, there are two above-ground 
reserve sources (Olăneşti River at Vlădeşti Reservoir and Cheia Stream at Cheia Reservoir). 

The water taken from the two above-ground sources is treated at the Northern Water 
Treatment Plant and Valea lui Stan Water Treatment Plant. This process consists in three main 
stages represented by decanting, filtering and chlorinating the raw water, which is transformed in 
drinking water. The water taken from the two underground sources is treated directly at the source, 
the process consisting only in its chlorination. After it is treated, the water passes through four 
functionally pumping stations, is stored in 13 water tanks and is delivered to the consumers 
through the 325.2 km long distribution system. 

The authorities plan for the near future the rehabilitation and resizing of 16.77 km from the 
distribution network and the extension of the network with 11.75 km. At the same time they plan the 
rehabilitation of Valea lui Stan Water Treatment Plant and the Northern Water Treatment Plant. The 
total estimated investment cost will exceed 12 million euro. For the further future, the rehabilitation and 
extension of the distribution network will continue and the proportion of the population connected to 
the system will reach almost 100% from the total population of the city by 2015. 26 
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Abstract: The precipitation deficit from the hydrographical basin of Timiş river. The present 
study is based on the statistical processing of the series of data referring to the monthly and 
annual average quantities of precipitations, recorded during 1965 - 2009, at five 
meteorological stations located in the hydrographical basin of Timiş river and a station 
location outside this basin. For a more accurate identification of the deficient pluviometric 
periods, the values of the standardised precipitation index were calculated for the entire period 
and for all the studied meteorological stations. The situations where ISP recorded smaller 
values than -1 were considered high risk periods regarding the precipitation deficit. The 
present study may contribute to set the vulnerability degree that the Timiş hydrographical 
basin has at the risk induced by the precipitation deficit. 
 
Key words: pluviometric deficit, climatic risk, Standardized Index of Precipitations, frequency. 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The hydrographical basin of Timiş river is located in the western part of the country and 

has a total surface of 10,352 sqkm, of which only 5,795 sqkm are located on the territory of 
Romania, meaning about 2.44% of the surface of our country. Timiş river, the main 
hydrographical artery of the historic region of Banat, springs from the crystal massif of Semenic, 
under the peak of Piatra Goznei from the altitude of approximately 1135 m and drains the waters 
that spring from Banat Mountains, Ţarcu Mountains, Godeanu Mountains, Poiana Ruscă 
Mountains and finally the piemountainous hills of Lugoj and Pogonis (Munteanu, 1998). 

The deficient pluviometric periods are those time intervals characterised by the lack or the 
drastic decrease of precipitation quantities, which may determine the risky climatic phenomenon, 
called drought, with a negative impact on human lives (Bryant, 1991, quoted by Moldovan, 2003). 

Among the multitude of factors that lead to the setting of drought and dryness phenomena, 
the most important is the absence of atmospheric precipitation, which is due to the main 
anticyclonic weather, determined by the predominance of the stationary baric anticyclonic 
formations, with a large extension in Europe, influencing even the entire territory of Romania 
(Bogdan & Niculescu, 1999).  

In order to reach the main purpose of our paper, the identification of the deficient 
pluviometric periods, within the interval 1965 - 2009, which constituted climatic risks for the 
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hydrographical basin of Timiş river, the values of the Standardised Precipitation Index (SPI) were 
calculated for all the meteorological station within the basin through statistical methods. 

The Standardised Precipitation Index (SPI) is based on the cumulative probability of 
rain that occurs at an observation point from a mathematical point of view, and according to 
the World Organisation of Meteorology, this may be calculated using the following formula 
(Moldovan et al., 2002): 





xix

SPI  

Where: 

xi – term of the series, x - the average of the series, σ – the deviation from the square 
average that has the formula: 

 
n

2
xix 

  

where: 

xi – the value of the term i of the series, x - the average of the series, n – the no. of values. 

According to the values of SPI and according to the classification system achieved by 
McKee et al. in 1993 (table 1), the intensity of the droughty years from the studied period could be 
established, using data from the six meteorological stations within the basin (Croitoru, 2006). 

 
Table 1. Identification criteria of the intensity of the periods with a deficit and an excess of precipitations 

(Data source: adapted from McKee et al., 1993, completed by Croitoru, 2006) 

SPI value Qualification Type of risk 

≥ 2 extremely wet high risk 
1,5 ... 1,99 very wet average risk 
1 ... 1,49 moderately wet low risk 

- 0,99 ... 0,99 almost normal no risk 
-1 ... -1,49 moderately droughty low risk 

-1,49 ... -1,99 very droughty average risk 
≤ -2 extremely droughty high risk 

 
THE RISK IMPOSED BY THE PLUVIOMETRIC DEFICIT 
For the studied period 1965 - 2009 in this paper, we could identify the years with a 

pluviometric deficit, the years with excess of precipitations and the years with a normal 
pluviometric level at all the meteorological stations in the basin, as seen in table 2.  

In the case of mountainous meteorological stations, the values of the frequencies for all 3 
major types of risk are similar, and, for the stations found at a lower altitude, these values vary 
very much from one meteorological station to another.  

Analysing figure 1 and figure 2, we may notice that, for all the stations in the basin, 
approximately 12 years, representing 26.7% from the 45 years analysed, were deficient from a 
pluviometric point of view. These years are 1973, 1982, 1983, 1984, 1985, 1986, 1988, 1990, 
1991, 1992, 1993, 1994 and 2000. 

The frequency and the qualification of the years with different types of risk, regarding the 
pluviometric deficit, differ from a meteorological station to another. In table 3, we notice that the 
highest frequency is recorded at the meteorological station from Lugoj, with 10 deficient 
pluviometric years (22.2%), from the total of 45 years analysed, followed by the station from 
Ţarcu, Cuntu, and Semenic with 9 deficient pluviometric years (20%), then a frequency of 8 years 
(17.8%), recorded at the station from Caransebeş, and, finally, the lowest frequency, recorded in 6 
cases, (13,3%), the Banloc station, located at the lowest altitude.  



The Precipitation Deficit from the Hydrographical Basin of Timiş River (1965 - 2009) 
 

23 

Table 2. The frequency of the years with risk of deficit and excess, recorded at the meteorological stations 
(Data source: the Archives of the Regional Meteorological Centre (C.M.R.) Banat - Crişana, Timişoara) 

Type of risk Deficit Excess Without risk 
SPI > -1,0 > 1,0 -1,0 ... 1,0 

Frequencies No. cases % No. cases % No. cases % 
Ţarcu 9 20,00 8 17,78 28 62,22 
Cuntu 9 20,00 8 17,78 28 62,22 

Semenic 9 20,00 8 17,78 28 62,22 
Caransebeş 8 17,78 7 15,56 30 66,67 

Lugoj 10 22,22 10 22,22 25 55,56 
Banloc 6 13,33 10 22,22 29 64,44 

 

 
Figure 1. The chronological variation of SPI values, at the meteorological stations from the basin (1965 - 2009) 

 

The fact that the Banloc meteorological station has a reduced frequency regarding the number 
of deficient pluviometric years is explained through its position, in the western extremity of the basin, 
much more exposed to the oceanic masses of air, coming from the west side of the continent, than the 
other meteorological stations from the basin. The highest frequency of the extremely droughty years 
was recorded at the Semenic meteorological station (2 cases: 1986 and 1987); at the stations from 
Caransebeş and Banloc, their frequency was reduced (1 case: year 2000 for both stations), while, at 
the stations from Ţarcu, Cuntu and Lugoj, no extremely droughty years were recorded. 

Ţarcu 

Cuntu 

Semenic 
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Figure 2. The chronological variation of SPI values, at the meteorological stations from the basin (1965 - 2009) 
 

Table 3. The frequency of the years with risk regarding the pluviometric deficit, according to SPI 

Qualification Moderately droughty Very droughty Extremely droughty 
SPI -1 ... -1,49 -1,49 ... -1,99 ≤ -2 

Frequencies No. cases % No. cases % No. cases % 
Ţarcu 8 17,78 1 2,22 - - 
Cuntu 5 11,11 4 8,89 - - 
Semenic 6 13,33 1 2,22 2 4,44 
Caransebeş 7 15,56 - - 1 2,22 
Lugoj 8 17,78 2 4,44 - - 
Banloc 4 8,89 1 2,22 1 2,22 

 
Analysing table 4, we may conclude that the longest consecutive periods with pluviometric 

deficit were recorded at the mountainous meteorological stations from Cuntu and Semenic, except 
for the Ţarcu station, located at a high altitude. The values of the negative deviances from each 
meteorological station are presented in table 5, which shows what the droughtiest years are and 
what the drought intensity is for the respective years. The annual smallest precipitation quantities 
vary between 300-500 mm and are due to the oceanic and submediterranean influences, but also to 
the local influences, related to the relief characteristic of the analysed hydrographical basin. 

Lugoj 

Banloc 

Caransebeş 
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Tabel 4. Deficient pluviometric periods with a high and average risk and with different durations 
(consecutive years) 

Nr. crt. Meteorological station 
Period 

1 year 2 years 3 years 
1 Ţarcu 1992 - - 

 

2 
 

 

Cuntu 
 

- 
1987-1988 
1990-1991 

- 

3 Semenic 1983 1986-1987 - 
4 Caransebeş 2000 - - 
5 Lugoj 1971, 2000 - - 
6 Banloc 1983, 2000 - - 

 
Tabel 5. The deficient pluviometric years with negative deviances > 100 mm (1965 - 2009) 

Meteorological 
station 

Year 
The deviation from the multi-annual average - mm 

Ţarcu 
 
 

1978 
-215,0 

1979 
-226,0 

1980 
-273,8 

1981 
-224,7 

1982 
-360,0 

1983 
-325,8 

1984 
-196,8 

1986 
-153,5 

1987 
-301,2 

1990 
-283,2 

1991 
-377,9 

1992 
-407,8 

1993 
-392,5 

1994 
-389,4 

2000 
-248,1 

2003 
-257,6 

2004 
-116,1 

- - - 

Cuntu 
 
 

1973 
-219,8 

1982 
-188,3 

1983 
-400,9 

1984 
-374,0 

1985 
-233,8 

1986 
-412,0 

1987 
-493,0 

1988 
-466,4 

1989 
-269,0 

1990 
-458,3 

1991 
-474,2 

1992 
-279,8 

1993 
-399,5 

1994 
-356,2 

1996 
-149,2 

2000 
-229,4 

2008 
-138,5 

- - - 

Semenic 
 
 

1973 
-157,0 

1982 
-245,3 

1983 
-368,1 

1984 
-294,9 

1985 
-205,1 

1986 
-500,4 

1987 
-485,5 

1988 
-267,4 

1990 
-350,0 

1993 
-228,8 

1994 
-145,6 

2000 
-314,8 

2002 
-315,5 

2003 
-129,0 

- - - - - - 

Caransebeş 
 
 

1971 
-139,6 

1973 
-139,5 

1982 
-178,5 

1983 
-147,5 

1984 
-138,6 

1988 
-171,4 

1990 
-146,3 

1993 
-120,3 

1994 
-175,6 

2000 
-360,3 

2002 
-173,4 

2003 
-189,9 

- - - - - - - - 

Lugoj 
 

1971 
-207,7 

1973 
-143,8 

1982 
-131,1 

1983 
-179,5 

1984 
-160,9 

1986 
-144,7 

1990 
-123,2 

1998 
-139,1 

2000 
-227,2 

2003 
-178,8 

Banloc 
 

1973 
-123,1 

1983 
-165,9 

1984 
-140,9 

1992 
-150,8 

1993 
-106,2 

1995 
-134,0 

2000 
-310,8 

- - - 

 
Generally, between the deficient pluviometric periods, with different durations, there are 

normal and excess pluviometric periods, but also isolated years with a pluviometric deficit, which 
have negative deviances of over 100 mm (100 l/sqm). 

The frequency of the isolated years, with pluviometric deficit, differ from one 
meteorological station to another, increasing as the altitude decreases, recording values from a 
single case at the station from Ţarcu (year 2000) and up to seven cases at the meteorological 
station from Lugoj (1971, 1973, 1986, 1990, 1998, 2000 and 2003). During the year, the 
largest pluviometric deficit is recorded in spring, in March and April, in autumn, especially in 
September and during summer, in July and August. 

From the analysis of table 6, we may identify the minimum extreme precipitation 
quantities, the monthly as well as the annual ones, from each meteorological station. 

During the studied period, the smallest annual precipitation quantity, fallen on the entire 
basin, was recorded at the Banloc meteorological station, in 2000 and it was of 297.3 mm. 

The minimum absolute precipitation quantities were recorded at the other 
meteorological stations from the basin, but their values were not as reduced as in Banloc. 
We may notice in table 6 that the values of the minimum absolute precipitation quantities 
increase in general, as the altitude increases.  
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However, the largest value is not recorded at the highest altitude, but at the station from 
Semenic due to its different position compared to the adequacy of the masses of air from the western 
and south-western parts. The Semenic meteorological station is located on the western slope of 
Semenic Mountains, reason for which the climbing of the masses of air from the west and south-west 
favour the intensification and the increase of the precipitation quantities (Stanciu, 2002). 

 
Tabel 6. The annual and monthly minimum extreme precipitation quantities recorded at the stations  

from the Timiş basin (1965 - 2009) 
(Data source: the Archives of the Regional Meteorological Centre (C.M.R.) Banat-Crişana, Timişoara) 

Meteorological 
station 

Month (the year of the occurrence) 
Annually 

I II III IV V VI 

Ţarcu 7,3 (1989) 5,8 (1976) 5,1 (1972) 13,1 (2007) 
22,8 

(1993) 
34,8 

(2000) 
554,4 (1992) 

Cuntu 6,4 (1989) 2,3 (1976) 0,8 (1972) 6,8 (2007) 
33,2 

(1993) 
70,2 

(1991) 
559,4 (1987) 

Semenic 7,7 (1989) 3,4 (1976) 7,9 (1972) 6,1 (2007) 
48,4 

(1990) 
11,9 

(2000) 
672,0 (1986) 

Caransebeş 3,0 (1971) 0,8 (1976) 1,6 (1974) 3,0 (2007) 
25,2 

(1993) 
17,3 

(2000) 
420,6 (2000) 

Lugoj 5,3 (1989) 0,3 (1976) 3,0 (1972) 8,1 (2007) 
20,6 

(1986) 
32,2 

(1968,1972) 
473,1 (2000) 

Banloc 1,7 (1990) 2,1 (1998) 0,7 (1972) 0,4 (2007) 8,2 (1962) 
24,2 

(1996) 
297,3 (2000) 

Meteorological 
station 

Month (the year of the occurrence) 
Annually 

VII VIII IX X XI XII 

Ţarcu 32,2 (1988) 15,8 (1992) 7,1 (1986) 2,9 (2000) 7,1 (1978) 2,0 (1972) 554,4 (1992) 

Cuntu 25,0 (1988) 22,3 (2003) 7,4 (1986) 4,3 (2000) 1,2 (1986) 0,5 (1972) 559,4 (1987) 

Semenic 36,3 (1985) 28,3 (2001) 5,9 (1986) 6,2 (1995) 0,5 (1986) 3,4 (1972) 672,0 (1986) 

Caransebeş 40,1 (1992) 9,2 (2003) 5,1 (1986) 1,7 (1965) 0,9 (1986) 0,6 (1972) 420,6 (2000) 

Lugoj 10,3 (1985) 5,0 (2003) 7,2 (1986) 1,1 (1995) 0,7 (1986) 0,5 (1972) 473,1 (2000) 

Banloc 12,2 (1985) 1,8 (1992) 0,0 (2009) 0,0 (1965) 2,1 (1986) 0,8 (1972) 297,3 (2000) 

 
In addition, we may notice in this table that certain months with a pluviometric deficit 

were not characteristic of one single station, but they characterised at the same time several 
meteorological stations, like the months of April of 2007 and December of 1972, meaning that 
these climatic records did not have a local feature, but they were extended to the entire 
surface of the basin. 

 
CONCLUSIONS 
The present study emphasises that, for most of the meteorological stations from the basin, 

the deficient pluviometric periods have a higher frequency than the excess pluviometric periods, 
and the frequency of the years with these two categories of pluviometric risk, is inferior to the 
frequency of the normal years from a pluviometric point of view. However, the western region of 
the country, where the hydrographical basin of Timiş river is located, dominated by moderate 
oceanic influences, records a relatively low frequency, duration and intensity of the drought and 
dryness phenomena, compared to other parts of the country. 

Taking into account the negative consequences of the precipitation deficit and the 
significant frequency of the years when these phenomena took place, having a climatic record 
feature, the need to draw up such studies regarding the risk induced by the precipitation deficit is 
quite obvious, constituting a small step in the analysis of the vulnerability that certain regions have 
at the risk induced by the pluviometric deficit. 
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Abstract: Human habitation and the evolution of human settlements in Ozana – Pipirig basin 
were influenced in their development by a series of factors: socio-economic and favourable 
historic factors, especially natural conditions. The main demographic factors that allow us to 
analyse the population growth are the birth rate, death rate, natural growth rate, which were 
strongly marked by the economic development of the country. The human settlements, 
influenced by the same factors, have undergone several stages of evolution nowadays we can 
indentify scattered villages alongside the main transport routes. 
 
Key words: population, settlements, density, population growth, structure, migration 

 
 

*  *  *  *  *  *  
 

POPULATION HISTORY AND GROWTH RATE 
Pipirig settlement, lying in the upper basin of Ozana River, was firstly mentioned in 1437 

(D.R.H., 1966, p. 119)1 without providing prior reference to the number of inhabitants, due to the 
lack of statistical information. The population, as a number, has been steadily growing, due to a 
high birth rate and to a low immigration. 

The certified narrative sources and documents avouch that in the late eighteenth century a 
small number of Romanians from Transylvania and other regions settled here because of the 
alluring physical and geographical conditions. 

Since the eighteenth century, the main source of information was represented by the 
catagrafiile, censuses compiled for the use of the monasteries, and later, the modern censuses 
furthermore the development of the population is represented in table 1, figure 1. 

Analysing the population growth rate, an almost continuous growth can be noticed, 
excluding certain periods of time. 

                                                           
 Corresponding Author 
1 12th  March 1437 at the Neamt Monastery: We<Ilie> Voivode, ruler of Moldavia, donate to  our holy oratory, Neamt 
called... we determined  <the border> the stronghold <div> upward  and downward the monastery and the mountain which 
is called Neamtu <...> at the mouth of  Mustei Spring, upward the Neamt <stronghold> to the road, and from there up to the 
Abrejie (?) to Gura Carpenului, then  to the Neamt <s.n>, then straight to Hotina, then the ridge ... and Halucai hillock and 
then to Pitigaiei peak (D.R.H. 1976, pag. 119). 
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In the nineteenth century the population increased rather fast, it doubled in short periods of 
time, for example in 1816 the number of inhabitants was 595, but in 1849 it reached 1147 
inhabitants. Among the main causes of the growth one can mention:  political emancipation, the 
development of commerce and handicrafts. 

 
Table 1. Population growth rate 1773 - 2007 

(Data source: Tax registrations (1773 - 1849), censuses of the population (1860 - 2002), and the statistical notebooks) 

1773 1816 1820 1849 1860 1890 1899 1912 1930 1956 
190 595 695 1147 1910 2582 2983 3343 3473 5437 

1959 1960 1961 1962 1963 1964 1965 1966 1970 1975 
5954 6164 6376 6519 6684 6815 6855 6816 7379 7856 
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
7950 7346 7404 7514 7630 7625 7575 7715 7822 7853 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
7860 7883 8005 8100 8077 8311 8139 8271 8357 8384 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
8371 8377 8387 8428 8520 8634 8627 8811 8846 8882 
2006 2007 2008 2009 - - - - - - 
8872 8875 8893 8856 - - - - - - 
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Figure 1. Population growth rate 1773 - 2009 
(Sources: tax registrations (1773 - 1849), censuses of the population (1860 - 2002), and the statistical notebooks) 

 
The twentieth century was characterised by oscillations. The first cause of the 

increase/decrease was represented by the two World Wars I and II.  Population doubled in the first 
half of the century when it reached 6816 in 1966, compared with the beginning of the century, 
around 1900, when there were only 2983 inhabitants. Another important step in the evolution of 
the population was in the middle of the 20th century when a part of the population around Bicaz 
Lake, was moved in another settlement, Leghin. 

The highest peak was reached in 2005, when there were 8882 inhabitants, but after that, the 
number decreased, due to the lowering birth rate and the international migration. Significant 
lower rates were recorded during the World Wars I and II, emphasised for World War I, 
between 1912 and 1930 when the population grew with only 130 inhabitants. In the next period, 
1930 - 1940, the population remained relatively constant, showing a slightly growing tendency. 
After World War II and as a result of it, the famine and the draught recorded between 1947 and 
1948 led to higher mortality and lower birth rate. After 1950 the demographic dynamics showed 
a revival, recording a higher rate of natural increase, which was maintained until the 1989, when 
industrialization led to a high rate of natural increase.  In these circumstances, the census on the 
5th of January 1977 recorded a growth, the population reached 7346 inhabitants, and later 8139 
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inhabitants (the Census on the 7th of January 1992). After 1992 the population continued to 
increase, but at a slower pace and including periods of stagnation. 

The historical, economical, social and political factors in the population growth rate in 
Pipirig were of utmost importance, leading to alternate periods of growth and stagnation, but all in 
all showing a growing tendency throughout the centuries. 

The main demographic indicators that allow us to analyse the growth rate - the birth rate, 
the death rate, the rate of natural increase, morbidity and fertility - were marked by the strong 
economical development, which was felt in the entire country. From the demographical point of 
view Pipirig is well populated, in 2006 there were 8872 inhabitants. 

 
NATURAL MOVEMENT AND TERRITORIAL MOBILITY 
The 20th century brought great changes into the economical field, which led to 

considerable increase in the number of inhabitants. The two components of the demographic 
dynamics: the natural movement and migratory movement will be analysed further on in order 
to highlight their role in the growth rate of the inhabitants and in changing the natural 
landscape. The important role was played by the natural movement, which was high, above 
the national average from 1930 till 2002. 

The birth rate has continuously decreased from 38‰ in 1930 to 20.6‰ in 1992, until it 
reached 12‰ in 2002, a value high above the national average of 9.7 ‰, and after 2002 it tends to 
slightly decrease, approaching the national average (table 2). 

At the same time there is a deceleration in death rate, with oscillations from 17‰ in 1930 to 
6.7‰ in 1966 (nevertheless below the national average of 8.2‰), after 1966 it increased to 9.5‰ 
in 1992 and decreased again to 6.5‰ in 2006, due to slight aging phenomenon. Taking into 
account the number of deaths recorded at Pipirig City Council in 2006, the following aspects were 
noted: there was a high percentage of deaths caused by diseases of the circulatory system, 
followed by tumours and deaths caused by the external causes, with lethal result, such as car 
crushes and accidents.  
 

Table 2. Natural movement of the population 1930 - 2006 
(Data source: the censuses from 1930, 1956, 1966, 1977, 1992, 2002 and statistical yearbook 2006) 

 1930 1956 1966 1977 1992 2002 2006 
Birth rate (‰) 38 43,6 21,4 23,8 20,6 12,0 11,0 
Death rate (‰) 17 10,8 6,7 7,2 9,5 7 6,5 

Rate of natural increase 21 32,8 14,7 16,6 11,1 5 4,5 
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Figure 2.  Natural movement of population 1930 - 2006 
 
Although the quality of the medical services augmented, the factors of the increasing death rate 

are multiple, such as: economic development, health and hygiene conditions, the general level of 
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education of the population concerning a particular lifestyle (diet, tobacco and alcohol consumption) or 
having a certain dangerous job. In addition there is an increasing percentage of older population, over 
60 years, with a high mortality rate. This is the result of the emigration of the younger generation to 
urban areas or, in many cases abroad and the result of the decline in the birth rate. 

The natural growth rate represents the most relevant demographic indicator for the 
natural evolution of the population. It is the result of natural population growth, representing 
the difference between birth rate and death rate. This demographic indicator shows best the 
situation at a certain time and the growth rate tendency of the population. The natural growth 
rate increased from 21‰ in 1930 to 32.8‰ in 1956, and thereafter it steadily declined, 
reaching 5‰ in 2002. Remarkable is that throughout the years after 1989, the growth rate 
remained above the national average (-2.7‰). 

 
MIGRATORY MOVEMENT 
Even though the area is not seen as excessively attractive and the natural growth rate is 

declining for the last period under survey, the population should have increased if the still negative 
migration rate had not interfered. 

Recent fluctuations in the growth rate are a result of labour migration - particularly young 
people in search of a better paid job and of a more attractive social life. This is the case for people 
aged between 20 and 40 years old, who have graduated from professional schools or high schools 
and who are qualified workers in different fields, and they decided to work in the plants where 
they have trained. Permanent migration towards countryside areas, including Pipirig, generally 
includes people over 40 years old, as a result of lower incomes from industry (textile, food 
industry, etc) or unemployment. We are talking about workers that when the national companies 
underwent reorganisation, failed to readjust and had to return to their birth place in the 
countryside, most of them engaging in subsistence agriculture. 

The mobility of the population in the area is nowadays complicated by the seasonal or 
predetermined departures abroad, the favourite destinations being Italy, Spain, Germany, France, 
Greece, Israel, etc.., a phenomenon which is reflected especially in the number of departures, 
estimating around 500 people in 2007. Permanent migration towards Canada or the United States 
is extremely important and increased from 1995 till 2005. 

Temporary migration of the workforce is escalating, as it can be noticed mainly in the lack 
of specialised workers in different fields. This complicates the survey as there is no exact account 
of each group of emigrants, the external migration of the active population generates difficult 
demographic and social issues, which cannot be accurately understood. 

 
THE POPULATION STRUCTURE 
The structure is a complex qualitative characteristic which assesses the socio-economical 

potential of a certain region. Gender structure: from this point of view the population is balanced, 
but there is a slight predominance of the male population after 1966. 

The percentages of the large age groups (young, adults, elderly) show aspects of 
rejuvenation, maturing or aging for the entire population as well as for work force. There is a 
clear dominance of the younger generation (youngsters and young adult) over the elder one (60+ 
years) at that particular time and which is seen as an extremely favourable demographic and 
economic term. Analysing the population structure according to the age group between  1992 
and 2002 from the table, one can point out that although the younger population has a still high 
percentage, it decreased reaching 24.3% in 2002 (2002 Census). The adult population increased 
in time, so in 2002 it recorded a rate of 59.2%, due to an aging phenomenon. The same 
happened to the population over 60 years old, which witnessed a steady growth due to the 
improving living standards and sanitary conditions, so that it reached 16.5% in 2002. 

Thus, in terms of the quality of the rural social environment, the slight aging of the 
population is seen as a less favourable aspect in the settlement, leading to an increase in the 
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number of pensioners, to the reduction of the workforce, an increased morbidity, etc.. This 
increase was confirmed by the 1992 Census which recorded 260 persons elder than 75.  This group 
is not represented by financially supported or inactive population most of them are engaged in 
different activities, such as breeding. 

Although the religious structure was insufficiently studied, it gives a better view of the 
humanised landscape. Pipirig, as well as the entire Neamt County, is characterised by an extremely 
simple structure, the Orthodox population exceeded 99.7% in the 2002 Census, the rest were 
divided into the old rite Christians, Pentecostals and Roman Catholics. 

The ethnic structure showed virtually no conflict situation, which demonstrates the 
integration of the ethnic groups, tolerance, and a smaller dispersion of the latterş Gypsy 
communities are absent in most villages excepting Stânca. There is a majority of Romanians, over 
99.9%, (this happened because all the inhabitants went on records as Romanians), in addition there 
are a Hungarian, a Ukrainian and a German. 

 
The economic and occupational structure 
The economic activities have diversified in the entire region since the beginning of the 20th 

century, but in the same time the logging has intensified and the first timber factories appeared, 
and new occupations were developed: 
- protection of the forest which entails permanent forestry activities; 
- agriculture is still the main occupation (breeding and feeding); 
- also now people begin to train as craftsmen especially wood processing. 

After World War II there were great changes in the occupational structure as a result of the 
new economic activities. The number of people involved in wood processing is raising 
simultaneously new exploitation fields are founded. 
- Oil exploitations develop; 
- The decrease of illiteracy; 
- Telecommunications;  
- Means of transports; 
- Tourism. 

The year 1989 was a turning point for industry, the forestry activities decreased in intensity, 
other branches were reorganised or privatised (telecommunications, transport, constructions, etc), 
and all lead to a series of changes in the economical background. 

 
POPULATION DENSITY 
This indicator is influenced by a series of factors, such as: natural, historic, economic, 

technical and social factors, which reflects the social background and the degree human coverage 
of the settlements. Special surveys use the so called corrected density which represents the number 
of inhabitants per unit of area, namely the inhabited surface, number of rooms, etc., each could be 
analyzed differently according to a particular situation. 

 
Table 3. Evolution of population density 1816 - 2000 

(Data source: the censuses from 1930, 1992, 2002, 2009 statistical yearbook) 

1816 1820 1849 1890 1899 1912 1930 1956 1966 1977 

3,07 3,02 3,58 13,10 15,00 17,00 17,70 25,80 34,60 37,20 

1992 1993 1994 1995 1996 1997 1998 1999 2000 - 

41,40 42,40 42,60 42,90 42,50 42,60 42,60 43,50 44,10 - 

 
Population density has changed as a result of population growth and it included a constant 

increase, excluding World War I and II. The average density was 44 square kilometers in 2009. 
Higher densities were recorded in Dolheşti, Pipirig, Boboieşti, the first settlements in the upper basin of 
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the Ozana River. The lowest densities were recorded in Pluton, Stânca and Leghin, the last dating back 
to the building of the Bicaz dam, when the upstream inhabitants had to be relocated in different area, 
including this settlement (table 3, figure 3). 
 

0

10

20

30

40

50

1816 1820 1849 1890 1899 1912 1930 1956 1966 1977 1992 2000

P
o
p
u
la
ti
o
n
 D
e
n
si
ty

Figure 3. Evolution of population density 1816 - 2000 
 

RURAL SETTLEMENTS  
Population history 
Stânişoara Mountains, whose rock composition is less resistant to erosion, are divided by 

many basins, among which Pipirig basin can be found. Ozana water catchment area lies in this basin, 
making the transition towards Neamt sub - Carpathian basin. Archaeological diggings conducted 
since 1974 near Leghin, brought to light two cremation burial grounds, chips of china, iron buckles, 
amber and broken glass. It was proven that these relicts date back to the third century or the 
beginning of the fourth century A.D. and are the marks of a Dacian population (Barliba, 1980). 

The succession of migratory peoples over the Moldavian territory, especially the Tatar - 
Mongol invasion in 1241, affected the area in different degrees and lasted till the 14th century, in 
addition it forced the population to redraw from certain areas and to seek shelter in the higher 
mountains. Some inhabitants settled there and engaged in agricultural activities. For centuries in 
the Middle Age, their destiny was closely connected to the Neamt and Secu Monasteries, whom 
the inhabitants joined to form parishes since the beginning of the 15th century. 

The first reference of this geographical area was drawn in the 12th of March 1437, a royal 
decree (a donation) concerning Neamt Monastery, then during the reign of Stefan the Great  it was 
mentioned in another document, the 27th of July 1501 (Bogdan, 1913). The emergence and 
strengthening (empowering) of the Secu Monastery, generated a long conflict in the establishment the 
border between the two monasteries, so in 1604 (Catalog. doc. moldov., 1957) new mile stone was set. 
An official document regarding the existence of population from Pipirig basin is Census of 
Moldavia from 1772 - 1773 which listed 38 houses with 38 Birnici. A birnic is a householder who 
has to pay a tax to the local monastery where the family settled. However, the number of families 
could have been higher because there were families that did not pay taxes and those families were  
not mentioned, such as priests, widows and very poor. 

Otzellowitz drew up a topographical map in 1788 and it mentioned Pipirig, Pâţâligeni, Dolheşti, 
Boboieşti and Pluton, with their smaller hamlets: Cujbeni and Tărăţeni, in present habitat. 

The number of inhabitants significantly increased toward the end of the 18th century as a 
result of a high birth rate and of the fact that shepherds from Ţara Bârsei, Breţcu, Siliştea Sibiului, 
Sadova-Câmpulungului and Vrancea (Ungureanu, 1964) settled here. 

The evolution of the number of settlements in Ozana basin can be observed in the Tax 
Censuses drew up for the use of the monasteries. Thus in the 1816 census there were listed 119 
taxpaying families and 7 no tax paying families, to sum up 126 families. The census further 
mentioned: the serf working in the monastery’s fields and breeding sheep (Istrate, 1979). 
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The following censuses provide information about other types of no tax paying families, 
but with special duties in the monastery, for exemplification the 1832 census is rendered below 
(Catagrafia anului 1832, fila 1 - 3). 

 
EVOLUTION OF VILLAGES 
Natural factors 
The rural settlements in the mountains are influenced by a series of factors: natural, socio-

economic and economic factors. From the geographical point of view Ozana water catchment 
provided favourable conditions early human settlement. 

 
Relief 
The slopes are not too high, with less steep slopes, large terraces, and enabled early human 

settlement. The highest population density is on the lower and middle terraces (4 - 6 m, 11 m), of Ozana 
and Pluton rivers, less prone to flooding within the basin. The villages extended on the terraces of the 
nearby valleys for economic reasons, such as proximity to a water source and the transport 
infrastructure, but this influenced negatively the flow of the rivers, especially in spring, resulting in 
discontinuities, which gradually led to the reduction of the flow due to the increasing population. 

The villages expanded gradually occupying the hilly slopes of the interfluves, which had 
previously been communal pastures and hay fields. Large areas of the forests were cut down for the 
same purpose, but also as a source of income, exploitation and wood processing being the main 
occupation of the inhabitants. 

This took a toll on the environment when landslides were more intense (photo), because of this 
the National Forest Company began reforestation of areas at risk of landslides. 

The climate characterized by atmospheric calm, low thermal amplitude of 18 - 20° C, 
rainfall between 700 - 800 mm per year, moderate wind power and thermal inversions during the 
colder season provided favourable conditions early human settlement. 

 
Socio-historic and economic factors 
The socio-historic and economic factors have been extremely important for the evolution of 

the settlements, for exemplification see below: 
- the estates of Neamt and Secu monasteries. The network of settlements in the upper basin of 
Ozana river is closely related to the monasteries; 
- after the allotment of 1864 the population grew, villages extended and new settlements appeared, 
the monasteries receded, but they still lead an important economic role for the entire Ozana valley 
till the beginning of the twentieth century; 
- the intersection of trade routes linking the extra-Carpathian Moldavia and Transylvania, led to 
the recognition of the basin as a connecting area, as there was easier access to the neighbouring 
regions due to the multitude of defiles below 1000 m, such as Petru Voda and Stânişoara. Villages 
developed for geographical and socio - historic reasons not at the intersection of trade routes, but 
upstream in more sheltered places, along the valley of Ozana and its main affluents. Hence, 
villages expanded downstream in the second half of the nineteenth-century after the allotment; 
- migration flows are a consequence of social-economic background of the 18th century 
Transylvania on the one hand, and on the other hand of the natural attractiveness of Carpathian and 
sub-Carpathian areas. In time, such flows developed due to socio-economic ties between the 
mountains and the plains (exchange of products). Families from Transylvania settled down in 
family based household associations that later evolved into villages. Boboieşti is an example of a 
typical village and the surname Boboi is a proof of the evolution (Mihordea et al., 1966); 
- exploitation of wood plays an important role in population growth, leading to migration flows 
from the Bistrita Valley, mainly during 1910 - 1930, hence the population of Pipirig, Boboiesti and 
Pluton almost doubled, a widespread phenomenon recorded after 1920 when  Mihăieţ Company is 
founded and starts the exploitation of forests. 
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THE STRUCTURE OF THE VILLAGES 
Typology: most of the settlements occupy terraces with altitudes of 2 - 4 meters, 6 - 8 meters, 

9 - 10 meters, 15 - 20 meters and less 30 - 40 meters. The old terraces of 4 - 6 feet, 6 - 8 feet with 
plan terraces is protected against floods. The households were scattered linearly and gradually the 
gaps between the existing buildings were filled in a linear layout, but maintaining the poles. 

The middle of the 20th century represents a demographic boom, that led to the filling the 
terraces near the river bed, the gentle slopes of terraces and land between terraces, sometimes 
having a amphitheatre like aspect. 

Nowadays the villages have generally a linear aspect, scattered at the feet of the 
versants, not too far from the axis of the river bed, excluding some villages where the distance 
can reach up to 1 km (Pipirig). 

Number of inhabitants: there are average populated villages, 500 - 1500 inhabitants. 
Regarding the occupation of the inhabitants, agriculture is mostly practised (planting, breeding and 
feeding) but there are some industrial branches (mining, wood exploitation and processing, crafts). 
 

CONCLUSION 
Human habitation and the evolution of human settlements were influenced in their 

development by a series of factors: socio-economic and favourable historic factors (commercial 
routes, transport infrastructure, the monasteries, migrations, forestry and wood processing), as well 
as advantageous natural conditions. 

The settlements went through several stages: 
- first stage happened after the formation of the nuclei of the habitats, in which the natural factors 
and the monasteries played an essential role; 
- the second stage corresponds to the moment when the settlements took shape, in the 18th 
century, due to the migratory flows and to the allotment, in addition to the natural factors;  
- the historic-economic stage took part at the end of the 19 century and the beginning of the following 
one, when the settlements extend along the main valleys, their tributaries and their lower third; 
- the next stage, recorded the expansion of the villages along the main transport routs, but with an 
emphasis on the scattered aspect. 

Analysing the population and the formation stages of the settlements, one can identify 
the way in which they visibly affected the environment through deforestation, landslides and 
excessive use of the pastures. 
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Abstract: Infant mortality is considered one of the most sensitive indicators of living 
standards, population health literacy level and healthcare system efficiency. Based on the 
current statistical data collected on Neamţ County, this research aims to capture the infant 
mortality territorial disparities existing at the local level. Results show that infant mortality 
index and attached thereto - lethality and mortinatality - have higher levels in rural areas, but 
with a downward trend for the period under study. There are high-risk areas requiring studies 
with rigorous methodology for evaluating health and its determinants at population level. 
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*  *  *  *  *  *  
 

INTRODUCTION 
Population health status is a social and biological complex phenomenon, with many 

components and a multi factorial conditioning, there for, to asses and diagnose population health 
status a unique indicator does not exist, but several statistical indicators can be used. Each one has 
his own value in revealing different aspects of health (Marcu, 2002; Zanoschi, 2003). 

In the complex aspects of morbidity and population health, children are persons with 
important demographic, functional, adaptation and health particularities, and they often represent 
the population segment most suitable for studying environmental and social factors impact on 
health (Chen et al., 2001). Considered one of the most sensitive indicators of living 
conditions, population health literacy level and efficiency of the entire healthcare system 
infant mortality rate is an indicator which reflects the intensity of children deaths before 
their first anniversary (Reidpath & Allotey, 2003). 

Indicator of global interest, subject widely analyzed by medical and social sciences, 
infant mortality implies a geographical approach through territorial differences that do exist at 
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global, regional and local level (Kleinman et al., 1976; Kalipeni, 1993; Koua & Kraak, 2004; 
Norman et al., 2004; Storeygard et al., 2008). Geographical perspective must be taken into 
account in any study that has as its main goal a complex assessment of a multidimensional 
phenomenon, like infant mortality. 

Our research aims to underline the existing spatial differences in Neamţ County, to identify 
spatial patterns, time trend and to point out the territories that need special attention and a more 
profound analysis for understanding the causes that are generating them. Analysis conducted at a 
small scale, as in our case, offers a better identification of territorial „hotspots” and guides researches 
and policy makers to look more closely at the local environment (Waldhoer et al., 2008). 

International comparisons of infant mortality has drawn researchers attention on country level 
(Hobcraft et al., 1984; Wagstaff, 2000; Aleshina & Redmond, 2005; Fantini et al., 2006), but it is 
well know that important variations exist not only between the countries, but within countries. Often, 
one territory (country, region or county) can offer different examples of evolution and even 
contrasting situations. Romania is no exception. In the last years, following the global trend, 
Romania achieved significant progress in reducing infant mortality. In 1990 the value for this 
indicator exceeded 26‰ (one of the highest values in Europe), in 1999 infant mortality rate goes 
below 20‰, and it has continued to diminish until 10.1‰ in 2009. In spite of all the improvements, 
infant mortality is still twice the European Union’s average (Rotariu, 2009; Eurostat, 2011). 

If we look closer to regional level, geographic variations and typologies exist and can be 
identified. Northeast region, followed closely by the southeast, has its unwanted leading place in the 
spatial distribution of infant mortality rate (Dumitrache, 2004). Highly rural population, unemployment, 
insufficient human and technical resources in the medical infrastructure or, more general, 
socioeconomic conditions are known as the „invisible” causes behind the numbers. At the same time, 
country center and Bucharest region are lowering the national average. These two areas with their 
different ethnic structure and different demographic characteristic had for the last two decades values 
that show that important improvements, at national and regional level, can be achieved. 

A similar example, but at a smaller scale, is to be found at the county level (Iordache, 2009; 
Radu et al., 2010).  Placed in the northeast of Romania, in the poorest region of the country, with 
62.23% of the population living in rural communities and 51% of its surface represented by the 
mountain areas (western part of the district), Neamţ County is the chosen space for our analysis. 
Its social and geographical characteristic are perfectly illustrating that identification of territorial 
disparities is a sine qua non that must be taken in any research that is seeking a profound analysis 
of causalities, and for that geographic perspective of infant mortality rate is a important tool which, 
sometimes, has been neglected. 

 
DATA AND METHODOLOGY 
Using mathematical and statistical methods we have calculated following indicators: infant 

mortality, lethality and mortinatality for a previous and available period of time (2000 - 2009). In 
the next step we analyzed the obtained data and identified a trend influenced by exogenous and 
endogenous factors. With the help of GIS techniques we have created cartographic material for 
allowing us to identify spatial distribution of the three mentioned indicators. 

Regional Direction of Statistics Neamţ was the source information, and the given data 
represents the statistical information collected for every commune in the county regarding the 
number of live births, stillbirths and deaths under one year. 

 
RESULTS 
Infant mortality 
In analyzed period in Neamţ County there were 969 deaths under one year, marking an 

average of 97 deaths / year. Annual variations are significant, the number of deaths under one year 
in 2009 being nearly four times smaller than corresponding value for year 2000 (figure 1). This 
data have determinate an annual average rate for infant mortality of 16. 31‰. 
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Figure 1. Evolution of number of deaths under one year between 2000 and 2009 
(Data source: Regional Direction of Statistics Neamţ) 
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Figure 2. Evolution of infant mortality rate in Neamţ County between 2000 and 2009 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 

 
During this period, the infant mortality was higher in rural areas (average annual rate in 

urban was 13.55‰ and 17.94‰ in rural), but with downward trend in both environments (figure 2) 
Spatial distribution of infant mortality rate is characterized by heterogeneity, with 

surprising findings, and clear differences between municipalities. In rural space our index covers a 
wide range of values, starting from 0 (Ceahlău is the only locality where no deaths under one year 
were registered) to levels higher than 30‰ (Costişa, Taşca, Tazlău) and even over 40‰ (Icuşesti 
42.41‰). Significant territorial variations must be mentioned concerning communes from the 
mountain region (western part of county). Infant mortality rates range from less than 10.00‰, case 
of Poiana Teiului, to values exceeding rural average, like Bicazu Ardelean and Taşca, were the 
indicator level is above 28.00‰ (figure 3). In the remaining territory of Neamţ County infant 
mortality rate is below urban average only in Piatra Neamţ - 9.89‰ and higher in the other urban 
localities: Roman - 15.81‰, Bicaz - 20.54‰, Târgu Neamţ - 18.85‰, Roznov - 19.90‰. 

Proximity of a city is seen to have a positive effect on infant mortality, through better 
access to specialized medical healthcare. In our county the communes where periurbanisation 
process in recognized, especially those in the proximity of Piatra Neamţ, it can be noticed the 
small impact on the evolution of infant mortality, only Alexandru cel Bun and Girov have values 
under 12.00‰. The same scenario is encountered for other cities their influence on closest 
communes being minimum. 
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Figure 3. Average annual infant mortality rate in Neamţ County, 2000 - 2009 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 
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Figure 4. Evolution of infant mortality rate in Piatra Neamţ between 2000 and 2009 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 

 
Useful information can be found not only by looking at the rates, but also looking at 

the absolute numbers. We can discover where most deaths under one year happen, where 
infant deaths are concentrated. This kind of analysis offers suggestive hints especially in rural 
areas. In Neamţ County almost 30% of deaths under one year occurred in only 9 communes 
(Borleşti, Doljeşti, Icuşeşti, Petricani, Pipirig, Săbăoani, Sagna, Vânători Neamţ). 

Knowing the right place where to look, it is the perfect start for any research. 
Geographical perspective of the phenomenon is showing its usefulness, and must become a 
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mandatory point in any study that is seeking to understand the connection between place and 
health, in general, and between place and infant mortality, in particular. 

Although the general characteristic for infant mortality in Neamţ County had a 
downward trend different types of evolution can be identified (Muntele & Burlea, 2010). If 
for the county cities the situations is clear, with a constant distribution of deaths under one 
year during the ten years, and an important dropping of infant mortality in Piatra Neamţ 
(infant mortality level reduced 3 times, figure 4), in the rural environment the picture is more 
complex. We have communes where deaths under one year happened sporadic just in two or 
three years, (Agapia, Bârgăuani, Cândeşti, Moldoveni), but we can also distinguish localities 
with a steady presence of this phenomenon, and that is generating higher averages (Doljeşti, 
Oniceni, Săbăoani, Icuşeşti and Răuceşti).  

Although a general overview of the infant mortality trends in Neamţ County suggests an 
important progress, the picture is more complex when each district of the county is being analyzed. 
Birth rate and fertility rate decreased, number of newborns dropped, especially in the villages, 
international migration of adult population for work has grown, and even worsening of living 
conditions, all are behind of infant mortality decline. Even in the best examples of the county, in terms 
of infant mortality, communes Ceahlau (without deaths under one year) and Agapia (infant mortality 
average  -5.81‰) (both of them with low fertility rates), arguments for justifying the numbers must be 
brought. In the first case the existence of a medical-social unit, seems to outline the importance of 
accessibility to specialized medical healthcare. In second case a high percentage of women (60% of 
population) due to the presence of a monastery of nuns may be a plausible explanation. 

Analysis of infant mortality evolution in any community can be a very tricky job that 
requires researches special attention and forces them to decrypt the sensitive connections that exist 
with local environment. 

 
Lethality 
Lethality is a structure indicator which shows the proportion of infant mortality in the 

total structure of mortality for all ages in a territory and for a specific period of time. The 
proportion of deaths under one year (lethality 0 - 1 year) was 1.54% in the structure of general 
mortality for Neamţ County, with small differences between the two residential environments: 
1.44% in urban areas and 1.59% in rural ones. 
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Figure 5. Evolution of lethality 0 - 1 year in Neamţ County between 2000 and 2009 
(Data source: Regional Direction of Statistics Neamţ, own calculations) 

 
During the ten year period, lethality 0 - 1 declined, without a constant distribution 

between the two areas. Characteristic for our interval it has been the shifting of priorities during 
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the years. Between 2000 and 2002, 2008 and 2009 the indicator rate was higher in the rural 
space, for the rest of the period it was identified the dominance of urban value (figure 5). 

Although there have not been very large differences in time and in spatial distribution 
for lethality rate, we can identify some particularities. Year 2001 is, by far, the year with the 
highest annual average  -2.69%. In the same year, deaths under one year had registered the 
higher proportion in Oniceni, Pipirig, Taşca, Valea Ursului, all of them with values above 9% 
in 2001 scored the maximum value for the decade in Icuşeşti, when deaths under one year 
have represented 11.29% from all deaths in this community. All five communes mentioned 
above have average annual lethality rate higher then 3,3%, and, as in infant mortality case, 
Icuşeşti has the highest rate of all (figure 6). 

 

 
Figure 6. Average annual lethality 0 - 1 year rate in Neamţ County, 2000 - 2009 

(Data source: Regional Direction of Statistics Neamţ,own calculations) 

 
Mortinatality 
This indicator represents the proportion of stillbirths from all born (dead and alive) and 

international comparisons are very difficult to made due differences in defining the notion of 
„stillbirth” from country to country (Gourbin & Masuy - Stroobant, 1994).  

Romania registers moderate values of this indicator. Since 1950 when the values were high 
-24.6‰, it has continuous dropped to 6.5‰ in the mid nineties and went below 5‰ after 2007.  

Between 2000 and 2009 in Neamţ County were registered 114 stillbirths in the cities and 
266 in rural communities, which means higher values in rural areas, but with a general descendent 
trend (figure 7) and a different spatial pattern (figure 8).  

This situation is not surprising, thus the fact that in the cities mothers are better monitored, 
have easier access to specialized medical care and are better informed on the possible risk that may 
occur during pregnancy.   
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Figure 7. Evolution of mortinatality in Neamţ County between 2000 and 2009 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 

 

 
Figure 8. Average annual mortinataliy rate in Neamţ County, 2000 - 2009 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 

 
In urban environment, Bicaz can be distinguished as a negative case, having the highest 

average, showing in five out of ten years values over 10‰, marking at the same time, the urban 
maximum (23.25‰) in 2007. Piatra Neamţ and Roman with a large number of births have 
registered annually stillbirths, without causing higher levels of mortinatality.  

In rural areas the phenomenon is more sporadic, sometimes just one case in all period, that 
being reported to a small number of births in a year, generates a high level of mortinatality, after 
which it „dissolves” for all interval. Must be outlined the case of Bălţăteşti commune, which 
between 2000 and 2009, had no case of stillbirth. As local particularity must be mentioned high 
levels of the indicator, in the majority of the communes, in year 2001. 
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DISCUSSION 
Based on our results, we established a classification of urban and rural areas in risk classes, 

a hierarchy of the municipalities according to infant mortality and mortinatality rates between 
2000 and 2009.  Classes are labeled from A to F:  A has the lowest risk (without deaths under one 
year or without stillbirths) and F has the highest risk. Settlements that are found in the same risk 
class, for both infant mortality and mortinatality, are marked in bold letters, to allow an easier 
identification of the communities that need a special attention. 

We have distinguished some risk territories for one or both aspects:  42.02% of rural 
localities are in areas with values above Neamţ County average, regarding infant mortality rate 
(categories D, E, F - infant mortality rate over 20.00‰); as for mortinatality 17.56% are territories 
with high risk (categories D, E, F - mortinatality rate over 10.00‰), and Tazlău commune has both 
indicators with high levels (table 1). 
 

Table 1. Distribution of rural and urban settlements in risk classes  
according to infant mortality and mortinatality levels 

(Data source: Regional Direction of Statistics Neamţ, own calculations) 

Infant mortality ‰ Mortinatality ‰ 
RURAL 

Without 
deaths 

under 1 yr 
(A) 
n=1 

Ceahlău 

Without 
stillbirths 

(A) 
n=2 

Bălţăteşti, Secuieni 

< 10‰ 
(B) 
n=5 

Agapia, Bârgăuani, Cândeşti, 
Săvineşti, Tămăşeni 
 

< 5‰ 
(B) 

n=18 

Alexandru Cel Bun, Bicazu 
Ardelean, Bodeşti, Bozieni, 
Câdeşti, Cordun, Gherăeşti, 
Pângăraţi, Piatra Şoimului, Pipirig, 
Războieni, Români, Săbăoani, 
Staniţa, Tămăşeni, Ţibucani, 
Trifeşti, Tupilaţi 

10-19,99‰ 
(C) 

n=34 

Alexandru cel Bun, Bahna, Bălţăteşi, 
Bicaz Chei, Bira, Borca, Borleşti, 
Bozieni, Brusturi, Cordun, Dămuc, 
Dobreni, Doljeşti, Dulceşti, 
Dumbrava Roşie, Fărcaşa, Gherăeşti, 
Girov, Grinţieş, Hangu, Ion Creangă, 
Moldoveni, Oniceni, Pângăraţi, 
Păstrăveni, Piatra Şoimului, 
Podoleni, Poiana Teiului, Poienari, 
Rediu, Săbăoani, Timişeşti, Tupilaţi 

5-9,99‰ 
(C) 

n=35 
 

Agapia, Bahna, Bicaz Chei, Bira, 
Borca, Borlesti, Boţeşti, Brusturi, 
Ceahlau, Crăcăoani, Dămuc, 
Dobreni, Doljeşti, Dulceşti, 
Dumbrava Roşie, Fărcaşa, Făurei, 
Girov, Grumăzeşti, Hangu, Horia, 
Mărgineni, Oniceni, Păstrăveni, 
Podoleni, Poiana Teiului, Răuceşti, 
Rediu, Sagna, Săvineşti, Tarcău, 
Tasca, Timişeşti, Valea Ursului,  
Vânători- Neamţ 

20-29,99‰ 
(D) 

n=25 

Bicazu Ardelean, Bodeşti, Boţeşti, 
Crăcăoani, Dragomireşti, Făurei, 
Grumăzeşti, Horia, Mărgineni, 
Petricani, Pipirig, Răuceşti, 
Războieni, Români, Sagna, Secuieni, 
Staniţa, Ştefan cel Mare, Tarcău, 
Ţibucani, Trifeşti, Urecheni, Valea 
Ursului, Vânători Neamţ, Zăneşti 

10-14,99‰ 
(D) 

n=13 

Bârgăuani, Costia, Dragomireşti, 
Garcina, Grinţieş, Icuşeşti, Ion 
Creangă, Moldoveni, Petricani, 
Poienari, Ştefan Cel Mare, 
Urecheni,  Zăneşti 

30-39,99‰ 
(E) 

N=3 
Costişa, Taşca, Tazlău 

15-19,99‰ 
(E) 
n=0 

- 

> 40,00‰ 
(F) 

Icuşeşti 
> 20,00‰ 

(F) 
Tazlău 
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Infant mortality ‰ Mortinatality ‰ 
RURAL 

n=1 n=1 
URBAN 

< 10‰ 
(B) 
n=1 

Piatra Neamţ 
< 5‰ 
(B) 
n=1 

Târgu Neamţ 

10-19,99‰ 
(C) 
n=3 

Roman, Roznov, Târgu Neamţ 
5-9,99‰ 

(C) 
n=4 

Bicaz, Piatra Neamţ, Roman 
Roznov, 

20-29,99‰ 
(D) 
n=1 

Bicaz 
10-14,99‰ 

(D) 
n=0 

- 

 
All this values are important indicators for risk areas, suggesting to researchers the right 

place where detailed analyses must be conducted for finding a plausible explanation for their 
determinants. So, geography does matter and local disparities are becoming an important tool 
for indentifying the causes. 

In our case, spatial differences, as they appear from the significant numbers, can be 
found not only between different levels: urban - rural, high areas - low areas, but also within 
the same level. If quality of living conditions, medical healthcare infrastructure or 
accessibility can be invoked as arguments to justify disparities between levels, to assess the 
differences within the same level we have to look more closely, to „zoom in” on local 
environment (Stativă et al., 2005; Comber et al., 2011). 

As mentioned before, in rural space we can find a wide range of values, with surprising 
situations. Infant mortality rate in communes from the mountain regions goes from 0 (commune 
Ceahlau) to more than 30‰ in Tasca case. Here the pollution may be a possible explanation, with the 
limestone exploitation and cement factory leaving their mark on the environmental quality. The same 
argument is valid for communes in the proximity of Săvineşti - Roznov chemical platform, where 
nitrate pollution was (and still is?) a fact that no one could deny it (Vasilov et al., 1999). 

We cannot discuss about local disparities without taken into account the social 
characteristics of a specific community. Ethnic and even confessional structure may have a strong 
impact in time and space evolution of the index. 

Unemployment, social exclusion, low level of mother’s education, poor living conditions 
are to be found in the Roma communities (United Nations Development Program, 2006; European 
Union Minorities and Discrimination Survey, 2010; Masseria et al., 2010). Is no news that all 
mentioned before have strong connections with infant mortality level. The communes where the 
Roma population is present in a significant proportion have higher rates and higher numbers of 
deaths under one year (Boţeşti, Crăcăoani, Dragomireşti). 

When ethnic and confessional structure (Catholics from Moldova are known for traditional 
demographic behavior, with higher fertility rates) (Muntele & Atudorei, 2011) play an important 
role in day to day life of a community, like in Icuşeşti case, it can be noticed the impact on infant 
mortality rate. The commune mentioned above has the highest average of the index and registers 
deaths under one year for all ten years. 

Cultural background and location factors interact and bring their contribution to infant 
mortality evolution. 

Although this article does not aim to analyze determinant causes for high levels of infant 
mortality rate, we must remember that the most frequent factors are:  

a) for high infant mortality rate: 
- endogenous factors: early childbearing, maternal diseases during pregnancy, inappropriate 

treatments during pregnancy, lifestyle habits during pregnancy (food deficiencies, stress, 
occupational exposure to different type of hazards), prematurity; 
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- exogenous factors: from natural environment (physical, chemical, geographical and biological 
factors), socioeconomic factors (living conditions, family climate, bad eating habits, mothers low 
level of health literacy, low accessibility to primary and specialized medical health care). 

b) for mortinatality - in general, there are involved maternal diseases during pregnancy,  
congenital anomalies of the fetus, complications arising during birth. In Neamţ County main 
causes that are generating children deaths before their first anniversary, as they appear from 
official health statistics, are respiratory diseases (44%), complications during pregnancy 
(36%), malformations and congenital anomalies of the fetus (14 %). Determinants can be 
found in the genetic background, lifestyle of mothers during pregnancy and even in natural 
and built environment. In all territories identified as high risk areas, there should be carried out 
specialized investigation to assess causal and risk factors that are involved in producing 
unfavorable health indicators in Neamţ County, a small but important stage that must be covered 
in any research that has its major challenge - understanding the multi-causality chain. 

 
CONCLUSIONS 
Of all indicators used to evaluate population health status, infant mortality has important 

demographic, personal, psychological and social implications. Infant mortality level synthesizes the 
impact of endogenous and exogenous factors and evaluates the efficiency of healthcare programs. 

In Neamţ County, infant mortality index and ones attached to it - infant lethality and 
mortinatality - have higher levels in rural areas, but with a descendent trend for period under study 
(2000 - 2009); there are high risk areas in the county in terms of this indicators valued separately 
or in combination, which requires rigorous methodological studies for assess health and its 
determinants at population level. 

Analysis of infant mortality at a smaller scale is giving to scientists a better perspective and 
a better understanding of its relations with socioeconomic and biological determinants. 

Identification, monitoring and description of local disparities are key points for policy 
makers and stakeholders. From this perspective, geographical approach of local disparities in 
infant mortality rate is the first step for finding the most suitable measures to reduce them, 
measures tailored for any administrative level in which they occur. 

Geography, through its specific methods and techniques, especially with the help of GIS 
tools needed for visualization of territorial disparities (Tanser & Le Sueur, 2002) can bring 
together researchers and stakeholders for a cross - sectoral approach that aims to develop most 
suitable strategies to reduce infant mortality inequalities, taking into account the special needs of 
every disadvantage community. 
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Abstract: Transition from centralized to market economy has led to deep restructuring of 
urban land use. It is particularly important for the shift between the two trends: 
deindustrialization of the 1990s and economic tertiarization of the 2000s. Post-communist 
built-up space dynamics has manifested in two phases: a) before 2000, with industrial 
destructuring and insular appearance of commercial spaces within big residential zones; b) 
after 2000, with extending residential areas on city's periphery and in suburbs, as well as with 
logistic and commercial facilities in sub-and peri-urban areas. Dynamics of built-up space has 
been evaluated using spectral mixture analysis of remotely sensed data, extracted from two 
Landsat5TM images (acquired in 1988 and 2010). Comparative analysis of the results has led 
to identification of the areas with increasing and decreasing density of built-up spaces. This 
analysis was realized in order to verify the hypothesis, according to which peri-central areas 
are more preferable for new buildings, even when there is enough free space in central area. 
These results, reflecting the dynamics of built-up spaces in Bucharest city, are the effect of 
certain processes, frequently chaotic, reflected on the urban landscape. 
 
Key words: transition period, deindustrialization, tertiarization, urban landscape, Bucharest 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The present paper analyses the way, in which the dynamics of the built-up space within the 

city and around it induce basic structural changes of the urban land use. In fact, the references will 
be strictly related to the built-up space and its relationship to the urban space having different uses. 
The analyses concerning the dynamics of the built-up urban space have multiplied and emphasized 
numerous specificities for the Central and Eastern Europe in a continuous transition process 
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(Enyedi, 1992; Stenning, 2004; Ianoş, 2004; Young & Kaczmarek, 2008; Marcińczak & Sagan, 
2010). The transition from a centralized system to a democratic one, dominated by the market 
economy has imposed new conditions for the big post-socialist city, meaning the fast restructuring 
in order to become more competitive within the globalization process, to become a real engine of 
the transformations at national or regional level (Ianoş, 2004). The relationships between the 
economic restructuring and the new social order must be correlated in order to make sense and 
increase the efficiency of the governance. Urban and economic restructuring generates a growing 
complexity of the ecological and social problems of the big cities, which makes that urban 
governance to take into consideration the international experience of the transitional process from the 
post-industrial city to the complex one with high creative values (Hong & Chao-lin, 2002). The post 
socialist city starts this transition with a great handicap: it has not enough time to experience the 
classical stage of the post-industrial city or even if it does it is for a much contracted time interval. 

The amplitude of changes of the former big socialist cities can be noticed in the speed of 
the transformations recorded in relation to the land uses within the urban and sub-urban areas (Wu 
& Silva, 2010). These changes have a direct physical consequence, expressed by the expansion of 
the built-up space in the surrounding areas of the city, as well as by a ‘reduction’ of the built-up 
areas inside it. This diminishing is determined by the physical dismantling of the big industrial 
zones as a follow up of the vast deindustrialization process. 

Two processes have directly influenced the land use: the deindustrialization by its new 
supply of availability of space for other uses and the tertiarization. This latter one can be found 
either directly, by the new built-up spaces explicitly achieved for services, or indirectly by the 
chain effects they produced. Tertiarization and the appearance of the superior tertiary, as well as 
the location of big multinational companies, providing services for enterprises, have induced big 
social inequities. The employees of these companies, most of them young people, became due to 
their revenues, the main supporters of the conversion processes of the urban land, both in the sub-
urban area and in the city itself (Kährik & Tammaru, 2008). 

The development of a social middle income class has led to a global shift of this one from 
the big residential areas of collective houses to the suburban areas, but also to the most aristocratic 
areas of the inner city. Such processes had a direct effect on the land use transformation, which 
became more fragmented than before and increased the built-up density. The city of Bucharest, 
with a population of about 2 million inhabitants, has experienced a differentiated dynamics after 
1990. Two main stages can be identified: one which is specific for the first transition decade, 
defined by the dismantling of the big industrial zones as well as of those which were isolated and 
spread all over the urban space and a second one, in the following decade, defined by the increase 
of the built-up spaces for residential purposes and services as well. Both stages can be found now 
in the present structure of urban fabric. The present changes in the structure of the built-up space 
of the city of Bucharest, represent an increased complexity of land uses. This complexity is 
generated by the chaotic expansion of urban fabric, without a predesigned plan for each area which 
was supposed to become a residential or a tertiary (for services) one. The issuing of numerous 
building permits frequently contested, have multiplied the problems concerning sustainable 
development. In other words, while lacking clear regulations, the buildings chaotically located within 
the urban fabric, the city of Bucharest must face now another problem, besides the one related to the 
conversion / reconversion of the collective blocks of flats built during the communist period. 

 
METHODOLOGY 
The evaluation of the built-up space has been done by using the spectral analysis of the data 

provided by satellite imagery. In this sense, the comparative spectral mixture analysis (Small, 
2001) of the satellite images provided by Landsat5TM (acquired on 07.07.1988 and 01.05.2010) 
covered a space which goes beyond the limits of the city of Bucharest, with additional materials 



Ioan IANOŞ, Igor G. SÎRODOEV, Gabriel PASCARIU 
 

 50

50 

extracted from 1:50 000 topographic maps. Processing of raster images comprised georeferencing, 
radiometric calibration, geometric correction and digitization. 

In order to make the outputs operational at the regional level (although we examine just 
Bucharest city, the study area amounts up to 1 thou. sq. km), the pixels were summarized by 210-
m cells of a square grid. Further, shares of 'urban' areas in grid cells were interpolated using IDW 
method. The resulted surfaces show both degree of 'urbanness' (as defined by Weeks, 2010) in 
each year of reference and the difference between the two. This, approach allows overpassing 
minor deviations and highlighting the most important trends. These results were enhanced through 
cross-sectioning the surfaces along cardinal (north-south and east-west) and intermediate 
(northeast-southwest and northwest-southeast) directions, the approach useful for assessment of 
spatial variability in urban development (Phinn et al., 2002). 

 

 
Figure 1. Urbanization patterns of Bucharest in 1988 (a) and 2010 (b) 

(Source: models by authors) 

 
RESULTS AND DISCUSSIONS 
By using the above mentioned methodology, through comparative analysis, 

densification and rarefaction processes of the built space were identified. Our approach 
started from the hypothesis that the peri-central area of the city is more attractive for building 
development, than the central one. By spatial representation of the difference between the 
shares of the built-up space at the level of each cell, in the two analyzed years, the above 
mentioned hypothesis is confirmed (figure 1). 

The cleavage between center and periphery is emphasized much better, by the expansion of 
the analysis over the peripheries and suburban areas of the Bucharest city. It comes out quite clear 
that the dynamics of changes is much stronger at the level of the peripheries and suburban areas 
rather than at the level of the central and peri-central ones (figure 2). 
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Figure 2. Difference in the degree of urbanness of Bucharest (1988 - 2010) 

(Source: models by authors) 

 
For a more detailed analysis, the design and elaboration of some profiles based on cardinal 

points, was seen as relevant from the academic point of view. These profiles emphasize the 
differentiated dynamics of the built-up space, revealing the importance of the major access axis of 
the city, besides the center-periphery disparities (figure 3). 

Globally, these results emphasize the turbulences at urban level, generated by the chaotic 
development of the peripheries and by the disharmonic implants of some huge building in the 
central city area. All these became possible in the framework of an unclear legislation, aiming to 
regulate the processes of urban expansion. This has led to the total neglecting of the community 
interests in favor of the individual ones. The spatial effect of these developments materialized in 
the present structure with incomplete infrastructure, with underdeveloped urban furniture, hardly 
adaptable to the exigencies of a west-European urban life style. 

The synthetic representation of the results, by using the above maps, allows the identification 
of some aspects that can be commented. Firstly, the obvious tendency to diminishing the share of 
built-up space in the central areas as against the peripheries must be underlined. Such a diminishing, 
for Bucharest is determined by the total restructuring of the industrial zones from the peri-central area 
of the city (Chelcea, 2008). Their demolition and the existence of a large reserve of open space are to 
be found in the comparative analysis, as a diminishing of the share of built-up space. The demolitions 
form the period of the economic “boom”, which were not yet rebuilt by mid-2010, were added to 
these ones. Besides these real processes, the much slower growths of the built space of the central 
areas as compared to the peripheries must be taken into consideration. 
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Figure 3. Cross-section profiles through urbanization pattern models of Bucharest 

(Source: profiles by authors) 

 
Secondly, one can notice big differences in relation to the process of urban expansion: the 

Southern peripheries of the city are characterized by a compact expansion whereas the Eastern and 
the Southeastern ones are on the contrary very fragmented. The first case concerns the expansion 
of the built spaces from between the two major penetration axis of the city (Bucureşti-Alexandria 
and Bucureşti-Olteniţa), especially after 2004. This compact type of expansion is due to the more 
accessible price of the land, several times smaller than the one of the land in the Northern areas of 
the city. In the second situation, the more reduced attraction is due to the pollution caused by the 
chemical industrial zone of Popeşti-Leordeni, or by the vicinity of Glina landfill. Besides those 
elements that explain the fragmentation of the built-up space, the existence of some forested areas 
as well as of some assets of cultural tourism, has favored the development of new residential areas 
but of a relatively limited size. 

Thirdly, if one looks to the Northern part of the city, a powerful social segregation can be 
noticed that is reflected by the structure of the built-up space. The numerous areas covered by 
lakes and forests, to which the existence of a complex infrastructure and the lack of polluting 
industries can be added, have favored the expansion of the new built up areas in the open ones, 
generating an alternant structure. The attractiveness of this space has generated an increased 
aggressiveness towards the recreational areas, the public debates on their destruction being of 
notoriety (The Bordei Park, The Băneasa Forest, and “French Village”). 

Fourthly, it is quite well known the important role played by the mixed road and rail ring, 
surrounding the capital city, in generating some contradictory processes for the dynamics of the built-
up space: fragmentation vs. integration. These processes took place over a short period of time and 
had a successive character. In the first place the fragmentation of this space was due to the preferred 
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location of the built space mainly belonging to services for enterprises and to logistics. After 2005, a 
generalized process of integration of these spaces with isolated built-up areas took place along the 
entire area, except its Southern part. Local developments took place, mainly at the crossroads of this 
ring with the major penetration axis of the city: the national roads Ploieşti-Bucureşti, Urziceni-
Bucureşti, Târgovişte-Bucureşti and the A1 highway (Piteşti-Bucureşti). 

 
CONCLUSION 
The apparent chaotic expansion of the built-up space of the city of Bucharest has followed 

ways that were foreseen by population and developers, by making use of certain opportunities 
provided by accessibility and general elements of location. Briefly, the densification of urban 
fabric around the lakes and forested areas, or nearby access axis can be noticed. At the same time, 
the shortcomings due to the presence of some polluting enterprises, landfills, or other disturbing 
elements, were avoided. The massive aggression of urban fabric, over the agricultural lands in the 
urban fringe, can be explained by the huge desire of the inhabitants from the big communist 
collective residential areas to leave them for individual housing (Ianoş, 2008). 

On the basis of these general tendencies the urban expansion occurred without a very clear 
vision. Although the general urban plan of the city of Bucharest, elaborated in 2000, clearly provided 
specific areas for residential and logistical use or for productive activities etc. the processes of intra-
urban changes have led to its modification by zone urban plans even when it should not. These abusive 
actions, given the lack of a weak and unclear legislation, have created and still will big problems in 
insuring the fundamental requirements for a sustainable development of the capital city. 
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Abstract: As the number of residents increasing to more than 1.4 million inhabitants, the 
use of land for the housing and industry could not be avoided in Semarang. The 
objectives of the study were to analyze and evaluate the changes of the amount and 
direction of land subsidence on the alluvial plain due to the change of land use from the 
year of 2000 to 2010. The land subsidence monitoring was conducted by superimposing 
several maps, namely the map of soil embankments, map of confined aquifer, map of 
carrying capacity, and map of the thickness of alluvial sediment. It can be shown from 
the results of the research that there is an increase of land subsidence in Semarang due to 
land use change.  
 
Key words: land subsidence, loads over alluvial plain, soil mechanics 

 
 

*  *  *  *  *  *  
 
 

INTRODUCTION 
Semarang, the capital city of Central Java province, has an administrative area of 373.4 

sqkm having 16 districts and 117 regents. This city has the birth rate 1.86 percent every year 
(Semarang, 2008a; Semarang, 2008b). Geographically speaking, Semarang is divided into 2 unit 
of morphology, while the southern side consists of volcanic and denudational-structural hilly 
landform, while in the northern side is alluvial plain. The downtown of Semarang consisted of 
alluvial plain - upper Holocen that was dominated by non-granular soil. Hence, the soil is still 
suffering compaction by nature. The rise of construction by government and residents of Semarang 
generates problems such as land degradation in the southern of Semarang (upper city) and land 
subsidence in the northern of Semarang especially in the swampy alluvial plain. 

In 1975, developers started to build the real estate of Tanah Mas, continued in 1984 by 
building the real estates of Puri Anjasmoro, Marina and Pekan Raya Pembangunan Propinsi 
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(PRPP) Central Java. These constructions were done by burying marshland as high as 2 - 4 m. The 
rise of this activity done by government and residents has caused land destruction in the southern 
of Semarang and land subsidence in the northern one, especially on alluvial plain. 

The result of research by Tobing et al. (2000), Tobing et al. (2001), Tobing et al. (2003), 
and Marfai and King (2007), explained that alluvial plains in Semarang experienced land 
subsidence with the rates varied from 5 to 8 cm/year. In addition, according to Sayekti and 
Murdohardono (2000), the land subsidence along coastal area or in the area of harbor was more 
than 20 cm/year. Land subsidence in the most parts of Semarang, particularly in the old residential 
area, was a serious problem. Owing to this, residential land surface level sank. As a result, 
residential areas adjacent to a sea suffered from tidal flood, and this condition became worsen 
when tidal flood combined with raining. Since Semarang is the catchment area of Garang river, 
Kripik River and Kreo River, housing and infrastructures in low level topography, especially 
alluvial plain suffer from destruction after high-intensity rainfall (Soedarsono, 1997).  

The change of land use from swamp to housing caused land subsidence on alluvial plain in 
the northern of Semarang increased. It generated more flooding area in locations just adjacent to 
ocean and in low level topography. For that reason, much destruction in housing and 
infrastructures in five regents covering area 941.14 Ha. 
 

OBJECTIVES 
The objectives of the study were: 1) To analyze the magnitude of land subsidence on the 

alluvial plain. 2) To evaluate the change of magnitude of land subsidence area in the year of 2000 
and 2010 on alluvial plain due to the change of land use. 3) To analyze the direction of land 
subsidence in the year of 2000 and 2010 on alluvial plain due to the change of land use. 
 

METODOLOGY 
Land subsidence has much studied by many experts, i.e. Poland and Davis (1969), Holtz 

and Kovacs (1981), Whittaker and Reddish (1989), Johnson (1991), Fulton (1997), Yin et al. 
(2006), Carbogin (2003), Donelly (2006), and Phien and Natalaya (2008). They explained the 
general causes of land subsidence, such as the drop of aquifer, clay consolidation, mining activity, 
embankment and building loads.  

A study conducted by Setyarini and Agarsugi (2008) described land subsidence related to 
groundwater over pumping was natural phenomena that commonly occurred in big towns lying in sea 
neighborhood or alluvial plain such as Jakarta, Semarang, and Surabaya. The amount of subsidence 
relies on geological condition, hydrology, suction intensity and soil-rock mechanical behavior. 

To analyze and monitor the changes of land subsidence rate in Semarang, several steps 
have been applied. In the first step, data acquisition about the rate of land subsidence occurred in 
the past was calculated. Then, model development and validation have been done to analyze the 
land subsidence rate in present condition. Information about the past and present rate of land 
subsidence was used to monitor the changes of land subsidence in Semarang. The detailed steps of 
the method used are as follows: 

 
Analysis of past land subsidence rate 
Information about the rate of land subsidence occurred in the past has very important 

role in monitoring the changes of land subsidence in Semarang. Information about the rate of 
land subsidence occurred in the past has acquired using secondary data from the Directorate 
of Geology and Environmental Management (Direktorat Geologi dan Tata Lingkungan-
DGTL), who has measured the land subsidence rate in 2000 using enormous GPS coordinate 
plotting over the northern part of Semarang. To match with model developed for the present 
land subsidence, the data for each analysis unit then classified into three different class, 
namely low land subsidence (<0.10 m/year), medium land subsidence (0.10-0.20 m/year), and 
high land subsidence (>0.20 m/year).   
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Model Development and Validation for Measuring Present Land Subsidence Rate 
Calculation of the land subsidence rate in present condition has been done through land 

subsidence model. In the model development, four variables causing land subsidence, i.e. the 
thickness of soil embankments, soil carrying capacity, the thickness of alluvial sediment, and the 
decrease of water table depth on confined aquifer have been used to classify the magnitude of land 
subsidence. The analysis and validation of soil embankments was conducted using detailed land 
use map published by Bureau of Regional Development and Planning (BAPPEDA) of Semarang 
Government in 2006 and then directly checked on the research locations. The analysis and 
validation of carrying capacity and thickness of alluvium soil were conducted by several samples 
of boreholes, in which the soil was analyzed in a soil mechanics laboratory to analyze their 
carrying capacity. The analysis and validation of the depth of confined aquifer was done using 
map of confined aquifer depth published by Directorate of Geology and Environmental 
Management (Direktorat Geologi dan Tata Lingkungan-DGTL), then validated by measurement of 
several observed wells  using Automatic Water Level Recording (AWLR). All the data measured 
using sample point location were interpolated using Geographic Information System (GIS) 
technology called Inverse Distance Weighting (IDW). 

Model development of land subsidence rate was conducted using GIS technology by 
scoring method. In this method, each parameters were classified into three class based on the 
maximum and minimum level acquired. Each class then was given score based on their influence 
to the land subsidence.  The classification each parameter and their score are shown in table 1. 
 

Table 1. Classification of Land Subsidence Parameters 
(Data source: Sudarsono, 2011) 

Parameters Value Score 

-Thickness of Soil Embankments 

High >2 m 3 
Medium 1- 2 m 2 

Low 0 -1 m 1 

- Soil Carrying Capacity 

High >20 tons 1 

Medium 15 – 20 tons 2 

Low <15 tons 3 

-Thickness of Alluvial Sediment 

High >50 m 3 

Medium 30-50 m 2 

Low <30 m 1 

-Decrease of Water Table on Confined Aquifer 

High 15 - 20 m 3 
Medium 10 - 15 m 2 

Low <10 m 1 

 
Using one of the geoprocessing analysis built in GIS technology called overlay, the total 

score calculated from combination of all scores as follows: total score = score of the thickness of 
soil embankments + score of the soil carrying capacity + score of the thickness of alluvial 
sediment + score of the decrease of water table on confined aquifer. 

The total score then calculated based on lowest and highest value and classified into high, 
medium, and low land subsidence rate. Next, the validation was held through ground checking 
from some sampling location to measure the magnitude of land subsidence, in which the 
classification is shown in table 2. 
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Table 2. Classification of Land Subsidence Magnitude 
(Data source: Sudarsono, 2011) 

Magnitude of Land Subsidence Value Total Score 
High Land Subsidence rate >0.20 m ≥ 9 

Medium Land Subsidence rate 0.10 m – 0.20 m > 7 - <9 
Low Land Subsidence rate <0.10 m ≤ 7 

 
Monitoring Changes of Land Subsidence Rate 
The map of land subsidence rate in the past (in the year of 2000) and the map of land 

subsidence rate in the present condition are the major sources for land subsidence monitoring in 
Semarang. Monitoring the changes of land subsidence rate has been done by superimposing the 
map of land subsidence rate in year of 2000 with the map of land subsidence rate in present 
condition. Using overlay technique in GIS technology, both of the two maps were superimposed, 
in which the changes of land subsidence rate can be analyzed. 
 

RESULTS AND DISCUSSION 
Land Subsidence in Semarang 
The research was conducted in some parts of Semarang in which the land being used 

for housing, industry, commercial activity, and swamp. Its soil layer is dominated by young 
alluvial which ages around hundreds years. For that reason, the soil in Semarang is compacted 
along with time. 

 

 
Figure 1. The map of study area division 
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In detail, the research area has been divided into 12 locations in which each location has 
different characteristic, land use, and the magnitude of land subsidence. The division of research 
area is shown in figure 1. 

The measurement of land subsidence rate by Directorate of Geology and Environmental 
Management indicated that land subsidence rate in the northern part was about 0.05-0.20 m/year in 
2000. To classify the rates of land subsidence for each 12 mapping location mentioned before, 
each point measurement of land subsidence rate in 2000 has been interpolated. Each mapping 
location then assigned with the data from the interpolation map in which the land subsidence rate 
was classified to low land subsidence rate (<0.10 m/year), medium land subsidence rate (0.10-0.20 
m/year), and high land subsidence rate (>0.20 m/year). The map of land subsidence rate in 2000 is 
shown in figure 2. 
 

 
Figure 2. Map of land subsidence rate in the year of 2000 

 
Analysis of present of Land Subsidence Rate in Semarang 
Measurement on the four variables causing land subsidence, namely the thickness of soil 

embankment (γ), carrying capacity (σ), thickness of alluvial sediment and decrease of water table 
on confined aquifer was done, in which the result is shown in table 3. Scoring for each parameter 
has been completed in which small weight is given score 1, middle and big ones are given score 2 
and 3 respectively. To obtain the combination score, the four variables are superimposed. If the 
weight is ≤ 7, it is classified as small land subsidence. However, for >7 - <9 and ≥ 9, they are 
classified as middle and big subsidence respectively (table 4). 
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Table 3. Thickness of soil embankment, carrying capacity, thickness of alluvial sediment and the decrease of 
water table on confined aquifer in research area 

(Data source: Sudarsono, 2011) 

Area Locations 

The 
thickness of 

soil 
embankment 

Carrying 
capacity 

The 
thickness of 

alluvial 
sediment 

Decrease of 
water table 
on confined 

aquifer 

A 
Marina Beach (Pantai 

Marina) 
1-2 m > 20 tons > 50 m 15 - 20 m 

B 
Marina, Indoperkasa 
Usahatama, PRPP 

1-2 m > 20 tons > 50 m 15 - 20 m 

C 
Tanah Mas REI, Kuningan, 

Dadapsari Bandarharjo, 
Tanjung Mas 

> 2 m > 20 tons > 50 m 15 - 20 m 

D UNISSULA – Genuk > 2 m > 20 tons > 50 m 15 - 20 m 

F 
LIK Bugangan, Muktiharjo, 

Tlogosari 
1-2 m 15 - 20 tons 30 - 50 m 10 -15 m 

G 
Indraprasta, Tugumuda, 

Sekayu 
1-2 m 15 - 20 tons 30 - 50 m 10 -15 m 

H Puri Anjasmoro, Karangayu > 2 m 15 - 20 tons 30 - 50 m < 10 m 

I 
Bulustalan, Pekunden, Jl. 

Pandanaran 
0-1 m < 15 tons 30 - 50 m 10 -15 m 

J Jl. Depok-Kauman 1-2 m 15 - 20 tons 30 - 50 m 10 -15 m 
E Jl. Genuksari – Karangroto 0-1 m 15 - 20 tons 30 - 50 m 10 -15 m 
K Kalicari, Kekancan Mukti 0-1 m < 15 tons < 30 m < 10 m 

L 
Wonodri, Lamper, 

Sendangguwo 
0-1 m < 15 tons < 30 m < 10 m 

 
Table 4. Scoring of land subsidence rate parameters and their classification 

(Data source: Sudarsono, 2011) 

Area Locations 

Score 

The 
thickness 

of soil 
embank

ment 

Carryin
g 

capacit
y 

The 
thickne

ss of 
alluvial 
sedime

nt 

Decreas
e of 

water 
table on 
confined 
aquifer 

Total 
of 

weight 
Category 

A 
Marina Beach (Pantai 

Marina) 
2 1 3 3 9 

High land 
subsidence 

rate 

B 
Marina, Indoperkasa 

Usahatama, PRPP 
2 1 3 3 9 

C 

Tanah Mas REI, 
Kuningan, Dadapsari 
Bandarharjo, Tanjung 

Mas 

3 1 3 3 10 

D UNISSULA – Genuk 3 1 3 3 10 

F 
LIK Bugangan, 

Muktiharjo, Tlogosari 
2 2 2 2 8 

Medium 
land 

subsidence 
rate 

G 
Indraprasta, Tugumuda, 

Sekayu 
2 2 2 2 8 

H 
Puri Anjasmoro, 

Karangayu 
3 2 2 1 8 

I 
Bulustalan, Pekunden, Jl. 

Pandanaran 
1 3 2 2 8 
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Area Locations 

Score 

The 
thickness 

of soil 
embank

ment 

Carryin
g 

capacit
y 

The 
thickne

ss of 
alluvial 
sedime

nt 

Decreas
e of 

water 
table on 
confined 
aquifer 

Total 
of 

weight 
Category 

J Jl. Depok-Kauman 2 2 2 2 8 

E 
Jl. Genuksari – 

Karangroto 
1 2 2 2 7 

Low land 
subsidence 

rate 
K Kalicari, Kekancan Mukti 1 3 1 1 6 

L 
Wonodri, Lamper, 

Sendangguwo 
1 3 1 1 6 

 
Cumulative score resulted from all the four parameters shown that area A, B, C, and D 

(which have weight ≥ 9) are categorized as area with high land subsidence rate, while area F, G, H, 
I, J (>7 - <9) and E, K, L (≤ 7) are categorized as area with medium and low subsidence rates 
respectively. High land subsidence rate is located in the northern of Semarang, elongated from the 
east to west which is paralel to coast.  However, the medium ones are on the centre in which full of 
old settlement and low ones are on the southern of Semarang, elongated from east to west which is 
9-15 km far from coast. The map of land subsidence rate in year 2010 is shown in figure 3. 
 

 
Figure 3. Map of and subsidence rate in the year of 2010 
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To identify the change of subsidence category and subsidence magnitude, superimposing 
the subsidence map of year 2000 and 2010 using overlay analysis has been done. The result of 
overlay analysis is shown in figure 4 and table 5. 

 

 
Figure 4. The overlay map of the change of land subsidence rate in the year of 2000 and 2010  

in Semarang 
 

Table  5. The change of land subsidence rates in the year of 2000 and 2010 in Semarang 
(Data source: Sudarsono, 2011) 

Locations 
Area 
(Ha) 

Land subsidence 
Rate in 2000 

Land subsidence 
Rate in 2010 

Analysis result 

A 
Marina Beach 

(Pantai Marina) 
241.75 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

> 0.20 m/year 
(High land 

subsidence rate) 

Changes of land subsidence 
from medium to high 
(241.75 ha). 

B 
Marina, Indoperkasa 
Usahatama, PRPP 

254.75 
0.10 – 0.20 m/year 

(medium land 
subsidence rate) 

> 0.20 m/year 
(High land 

subsidence rate) 

Changes of land subsidence 
from medium to high 
(254.75 ha) 

C 

Tanah Mas REI, 
Kuningan, Dadapsari 

Bandarharjo, 
Tanjung Mas 

1020.08 
> 0.20 m/year 

(high land 
subsidence rate) 

> 0.20 m/year 
(High land 

subsidence rate) 

No change. still in the 
category of high land 
subsidence rate 

D 
UNISSULA – 

Genuk 
857. 03 

> 0.20 m/year 
(high land 

subsidence rate) 

> 0.20 m/year 
(High land 

subsidence rate) 

No change. still in the 
category of high land 
subsidence rate 
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E 
Jl. Genuksari – 

Kauman 
630.01 

0.00 – 0.10 m/year 
(low land 

subsidence rate) 

0.00 – 0.10 m/year 
(low land subsidence 

rate) 

No change. still in the 
category of low land 
subsidence rate 

F 
LIK Bugangan, 

Muktiharjo, 
Tlogosari 

1412.49 
0.10 – 0.20 m/year    

(medium land 
subsidence rate) 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

No change. still in the 
category of medium land 
subsidence rate 

G 
Indraprasta, 

Tugumuda, Sekayu 
70.99 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

No change. still in the 
category of medium land 
subsidence rate 

H 
Puri Anjasmoro, 

Karangayu 
758.93 

0.00 – 0.10 m/year 
(low land 

subsidence rate) 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

Changes of land subsidence 
from low to medium in Puri 
Anjasmoro (270.19 Ha) 

I 
Bulustalan, 

Pekunden, Jl. 
Pandanaran 

435.53 
0.10 – 0.20 m/year 

(medium land 
subsidence rate) 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

No change. still in the 
category of medium land 
subsidence rate 

J Jl. Depok-Kauman 1067.03 
0.10 – 0.20 m/year 

(medium land 
subsidence rate) 

0.10 – 0.20 m/year 
(medium land 

subsidence rate) 

No change. still in the 
category of medium land 
subsidence rate 

K 
Kalicari, Kekancan 

Mukti 
371.59 

0.00 – 0.10 m/year 
(low land 

subsidence rate) 

0.00 – 0.10 m/year 
(low land subsidence 

rate) 

No change. still in the 
category of low land 
subsidence rate 

L 
Wonodri, Lamper, 

Sendangguwo 
4134.78 

0.00 – 0.10 m/year 
(low land 

subsidence rate) 

0.00 – 0.10 m/year 
(low land subsidence 

rate) 

No change. still in the 
category of low land 
subsidence rate 

 
It can be shown from figure 4 and table 2, the area A which is adjacent to Marina Beach 

between year 2000 and 2010 experienced the change of subsidence magnitude from medium land 
subsidence rate (0.10-0.20 m/year) to the high one (> 0.2 m/year). In the same period, the area B 
which is located on Marina, Indoperkasa Usaha Tama, and PRPP changed from medium to high 
subsidence rate, covering area 254.75 Ha. However only the area H in Puri Anjasmoro and 
Karangayu experienced the change from low land subsidence rate (0-0.10 m/year) to medium land 
subsidence rate (0.10-0.20 m/year), covering area 270.19 Ha. Therefore in the period of 10 years, 
there was an increase of subsidence category amounting to 6.81%. 

According to the result of analysis and calculation of overlaying between land subsidence 
zone in the year of 2000 and the map of land subsidence in the year of 2010, some locations 
experienced the change of magnitude of subsidence. From observation in the field and data 
analysis using GIS technology, starting from 1975, in the study area has appeared housing and 
industry such as in Tanah Mas and LIK Kaligawe. 

Generally, soil in the study area is dominated by soft to very soft clay. According to Wesley 
(1997), this type of soil is potential to being subside. It is shown from soil mechanics data (Soil 
Mechanics Laboratory, 2004) that soil in direction closer to sea, the embankment is thicker (2-4 
m), the carrying capacity is lower and soil compression index (Cc) is higher (0.17-1.36), the 
plasticity index (IP) is higher (14% - 48%), the alluvial sediment is thicker ( 30 - 50 m) and 
confined aquifer is lower (- 3,95 - 22,44 m). resulted in the higher land subsidence. 

In the area of Tanah Mas, the regents of Dadapsari, Kuningan and Bandarharjo (figure 2, 
grouped as area C), Unissula and Genuk (grouped as area D) both in the previous study in the year 
of 2000 and the present study (year 2010) are classified as area with high land subsidence rate. 
There is no change of magnitude. There was a change of subsidence magnitude in Marina Beach in 
the year of 2000 and 2010, from medium to high land subsidence rate. It was caused by resting an 
embankment as high as 4 m for the construction of settlements that still continued. This soil had 
soil consolidation coefficient (Cc) is 0.79, a little bit high, and confined aquifer is lower (-24.54 
m). The same with Marina Beach, Marina and Indoperkasa Usaha Tama (figure 2) area also 
changed from medium to high land subsidence rate. 

The changes of land subsidence magnitude from low to medium have occurred in Puri 
Anjasmoro and Karangayu area. It is caused by the increase of construction of settlements, 
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governmental offices and trading companies that was lying over embankment as high as 2-3 m. 
This soil had soil consolidation coefficient (Cc) is 0.41 and confined aquifer is lower (-24.54 m). It 
was only in Karangayu area (area H, figure 2) that there was no subsidence. In this area, 
construction is not much and the soil is already compacted. Other locations in this study did not 
subside since the land is long time ago inhibited so that the soil is already consolidated even 
though it is dominated by clay. In figure 5 and 6, it is shown how the change of land use happened. 
 

 
Figure 5. Swamp condition before real estate construction-The western of PRPP  

(Source: Sudarsono 2011). 

 

 
Figure 6. Swamp condition after real estate construction-The eastern of PRPP 

(Source: Sudarsono 2011) 
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It is shown from the result that soil embankment in direction closer to sea is higher (2 - 4 
m), carrying capacity is lower and soil compression index (Cc) is higher (0.17 - 1.36). Thickness 
of alluvial sediment is also thicker (30 - 50 m) since the layer leaned to sea direction before 
sedimentation process. The depth of confined aquifer is lower (3.95 - 22.44 m) because of 
groundwater overpumping. 

In the study locations in the north next to sea, coast line grew to north direction. According 
to Marfai et al. (2008a), coast line in the northern of Central Java and also Semarang city had 
change. Due to their low level topography and saturated soil, the regents of Kuningan, Dadapsari, 
Bandarharjo and Tanjung Mas (area C, figure 1) suffered from tidal flood. Moreover, the factors 
such as their locations close to downstream and surrounded by rivers leaded to tidal flood. 

Marfai and King (2008a), Marfai and King (2008b), Marfai et al. (2008a) and Marfai et al. 
(2008b) offered several solutions to minimize flood in the settlements adjacent to sea, such as 
construction of dike, drainage system, pump stations, polder system, reclamation, and society 
capacity building. However, even though some means to minimize flood by Semarang government 
such as the construction of polder and pump stations had done, flooding is still occurred. 

 
CONCLUDING REMARK 
The change of land use from swamp to settlements, soil embankment, soil mechanical 

behavior, the thickness of alluvial sediment, and the drop of confined aquifer in Marina Beach 
(area A) affected land subsidence growing higher in the period between year 2000 and 2010 with 
covering area 241.75 Ha. In addition, land subsidence in Marina area (area B) changed from 
medium to high with covering area 254.75 Ha in the period between year 2000 and 2010. 
Naturally growing settlements in the area of Tanah Mas, the regents of Dadapsari, Kuningan, and 
Bandarharjo (area C), LIK Kaligawe and Genuk (area D) covering area 1020 Ha both in the 
previous study in the year of 2000 and the present study (year 2010) are still classified as area with 
high land subsidence rate. The change of land use from swamp to settlements and governmental 
offices, soil embankment, soil mechanical behavior, the thickness of alluvial sediment, and the 
drop of confined aquifer in Marina and Puri Anjasmoro area (area H) also caused land subsidence 
changed from low to medium subsidence covering area 270.19 Ha from year 2000 and 2010. Other 
locations in this study did not subside since the land is long time ago inhibited so that the soil is 
already consolidated.  
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Abstract: This paper focuses on the landscape of marshes in the Land of Dorna, on the 
concept of landscape, as well as on the methods used in outlining its specific elements. The 
aim is to illustrate as accurate as possible the geographical reality of the Carpathian 
Mountains and to highlight the relationships between the natural and the anthropogenic 
environment. The outcome proved the veracity of the hypothesis made at the beginning of the 
study, that, in the end, the residents of the Land of Dorna have proved to be aware of the 
importance of the landscape of marshes, of its management and that, over time, they have 
managed to identify themselves with these sites, included in the perceived space. 
 
Key words: The Land of Dorna, landscape of marshes, integration 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
There are numerous studies on the concept of landscape, both in the national literature and 

in the international one. This approach is an attempt to analyze the landscape of marshes in The 
Land of Dorna including the human component, and how it perceives this landscape. Thus, there 

are highlighted the types of landscapes 
existing in the territory, and the 
interrelation between the natural and 
anthropogenic components. 

 
Figure 1.  The map of the Land of Dorna 

 
From the administrative 

perspective, the studied area consists of 
Vatra Dornei town and nine communes: 
Cârlibaba, Ciocăneşti, Coşna, Dorna 
Arini, Dorna Candreni, Iacobeni, Panaci, 
Poiana Stampei, Şaru Dornei (figure 1). 
Previous studies (Chiriţă, 1998; Pop 
1929, 1960) have revealed the impact of 
human activity on the landscape of 
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marshes in tthe Land of Dorna such as: the eradication of some oligotrophic and eutrophic 
marshes, the extinction of some species of plants and animals, and the change in the land use for 
agricultural purposes etc. The most harmful effects on the landscape of marshes were registered in 
the period between 1920 and 1960 (Pop, 1960). 

Presently, there is a noticeable change in the population’s perception on the landscape of 
marshes in the Land of Dorna, proved by some concerns regarding the maintenance of some of its 
components, and a more reasonable use of resources than before. 

 
CONCEPT AND METHODOLOGY 
The main sources of information are the previous studies, completed with fieldwork. I will 

further clarify and present issues regarding the concept of landscape and the methodology used in 
this approach. Landscape has to be perceived both as objective reality because it contains tangible, 
measurable elements, and also as subjective reality in terms of individual and group perception of 
the studied phenomenon (Drăguţ, 2000). Thus, Drăguţ (2000, p. 14) defines landscape as “a 
spatial structure expressed by its own physiognomy, individualized due to the interaction between 
abiotic, biotic and anthropogenic factors, valued differently, depending on how it is perceived.” 

Also, Rougerie and Beroutchachvili (1991) have considered landscape as a complex system 
whose organization is the result between natural and human associations. Landscape is more than a 
show, its hidden face being completed by mental images, as well as subject’s knowledge and 
feelings. Thus, both definitions highlight the particular importance of the human perception of 
landscape. The human perception is the most important issue of the present study because it is 
relevant in order to explain the use of the landscape of marshes by the residents of the Land of Dorna. 

Through methods like observation and regional analysis there could be observed the 
phenomena occurred in the Land of Dorna, the relationships established between its elements, the 
direction of the flows of matter, energy and information. The cartographic method, using GIS 
technology, was useful and resulted in several maps of the landscape of marshes in the Land of 
Dorna, and the satellite images (2011) helped to calculate the areas of some marshes. 

 
THE LANDSCAPE OF MARSHES IN THE LAND OF DORNA 
The landscape of marshes is the result of the fusion of certain natural elements: cold and 

humid weather, water excess and waterproof clay (Pop, 1960). 
Marshes are “unaired aquatic biogeographical formations, whose plants, instead of rotting 

or getting mineralized after death, are transforming into peat, eventually depositing on the bottom 
forming peat deposits” (Pop, 1960, p. 25). 

Hence, the Land of Dorna is known for these specific elements called marshes, either 
eutrophic or oligotrophic, which house species of plants and animals specific to the area, even 
relics. However, what is particular is how the residents of this area use these peat bogs. 

The isolated eutrophic marshes [bahne] are represented by: the eutrophic marshes near Teşniţa 
river, bahnele Bancului near Poiana Coşnei – wood marshes „without pine trees”, „la Strugurelul” - in 
Dorna Candreni; the deposit in Băile Candreni park; those on Negrişoara, Dorna, Neagra Şarului, 
Teşniţa and Bancului rivers (the surface of the eutrophic marshes being reduced - about 15 ha, 2011). 
Eutrophic marshes cover and extend over a nearly flat surface, being scattered on the meadows of the 
frequently flooded streams and around their springs where the soil is rich in mineral salts. Their level of 
humidity depends on precipitation, groundwater and water from flooding. 

This way, in this area a rich vegetation of herbaceous species is growing (Sphagnum, 
Aulacomnium palustre, Carex stellulata, Viola epipsila etc.) and wood species that form dense 
clumps [huceaguri] (Betula verrucosa, Salix cinerea, Rhamnus frangula and so on). From the 
economic perspective, peat deposits are not so highly valued, except from those soaked in mineral 
water located in Dorna Candreni (Pop, 1960). 

The oligotrophic marshes [tinoave] develop in areas with wetter and colder climate, their 
water accumulation mostly being determined by precipitations. These have a poorer number of 
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flora species than the eutrophic marshes. Most of these are found in the area of Poiana Stampei 
commune and Coşna at an altitude of 810 - 920 m (Tinovul Jinului, Tinovul Mare Poiana Stampei, 
Tinovul de la Româneşti, Tinovul Şaru Dornei, Tinovul Poiana Stampei-Imaş, Tinovul “Magazia 
militară”, Tinovul Colăcel, Tinovul Pilugani-Poiana Stampei, Tinovul Ciocăneşti-Botoş and other 
small isolated marshes) (figure 3). 

Characteristic to the area of oligotrophic marshes in the Land of Dorna is the presence of 
pine woods, the total lack in Calluna species and the general lack in Empetrum nigrum species, 
which we can only find in Poiana Coşnei, and very rarely in other locations. Also, the flora species 
represented by Dryopteris cristata, Padus racemosa are to be found only in the area of Tinovul 
Jinului, these being specific to other oligotrophic marshes areas in the Carpathian Mountains. 

Among the most common forest species that develop here we should mention: Pinus 
silvestris, Betula pubescens, Populus and Picea excelsa. Herbaceous vegetation consists of 
Dryopterix cristata, Calamagrsotis neglecta and Sphagnum cymbifolium sin. Sphagnum palustre) 
which is an arctic and subarctic relic. 

In addition to these specific fauna and flora species, in this region there can be also found 
relics such as: glacial relics - Sphagnum wulfianum, Schistostega osmundacea, Dinocharis 
intermedia, Macrobiotus dubis, Formica picea fuscata) (Pop, 1960).  
  

 
Figure 2. The map of oligotrophic marshes in the Land of Dorna 

 
THE FUSION BETWEEN NATURAL AND ANTHROPOGENIC COMPONENTS. 

THE PERCEPTION OF THE RESIDENTS FROM THE LAND OF DORNA 
This type of approach aims to distinguish the relationships established between the natural 

environment (marshes in the Land of Dorna) and the anthropogenic environment. The question is 
how the residents of the Land of Dorna perceive the landscape of marshes? 

Starting from the statement of Farina and Belgrano (2006) who proved to support the 
importance of human component in the analysis of landscape, we have identified two major types 
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of landscapes of marshes in the Land of Dorna: the natural landscape of marshes and the landscape 
of marshes altered by human activities. 

In the first category, that of  natural landscape of marshes, we can include: the marshes 
(Tinovul Mare-Poiana Stampei N 47˚16'43”, E 25˚4'59”; Tinovul Şaru Dornei N 47˚15'24”, E 
25˚21'20”; Tinovul de la Româneşti N 47˚22'33”, E 25˚10'20”), sites which are currently protected 
by law, restricting any type of human activities, in order to protect the local flora and fauna. 

 

 
Figure 3. The marshes located in the Land of Dorna protected by law 

 
In figure 3 there can be seen the marshes located in the Land of Dorna, protected by law in 

accordance with the provisions established by regulations such as: order no. 1964/2007, GEO. no. 
236/2000 amended by Law no. 462/2001 with all subsequent amendments - OM 1198/2005, Law 
no. 345/2006, GEO no. 57/2007 and the list of protected natural areas established by the National 
Spatial Plan, section III, Protected Areas. 

- the Scientific Reserve Tinovul Mare-Poiana Stampei (681.8 ha IUCN - International 
Union for Conservation of Nature category IV). It is the largest reserve of peat in the country, and 
it aims to maintain its components in a perfectly undisturbed natural state, any activities being 
prohibited except for research, education and ecotourism; 

- the Nature Reserve Tinovul Şaru Dornei (36 ha, IUCN category IV). Its main purpose is 
to protect and preserve natural habitats and species, which are important in terms of flora, fauna, 
forest, hydrology, geology, speleology, palaeontology, pedology through active management 
measures; it has a lower level of protection; 

- protected areas of community importance - Natura 2000 sites: Tinovul Româneşti 
(ROSCI0245, 20 ha), Tinovul Mare Poiana Stampei (ROSCI0247, 644 ha), Tinovul Şaru 
Dornei (ROSCI0249, 38 ha). These areas have various levels of conservation in accordance to 
the law. Besides the areas under special conservation, where any types of activity are 



Izabela Amalia MIHALCA 
 

70 

prohibited, other areas can be used for different purposes by custodians or land owners with 
the consent of the regulatory agencies. 

In case of these units the physiognomy of the landscape of marshes has been only slightly 
altered over time. However, the other marsh areas, which have not been protected by law, have 
distinctly changed their physiognomy and use, therefore becoming landscapes of anthropized marshes. 

The landscape of anthropized marshes in the Land of Dorna represents that landscape 
altered by human activities, either directly by changing its function through draining the marshes 
and turning them into hayfields or agricultural land and through clearing some species of wood, or 
indirectly by the domino effect – deforestation - extinction of plants, animals species and 
microorganisms - destruction of ecosystems - loss of resources for human communities. 

- Over time, the human interference on the landscape of marshes has led to its significant 
alteration in some areas, the loss of species of flora and fauna and eventually to the destruction of 
ecosystems. According to the literature (Pop, 1960) and by calculating the size of marsh areas 
registered by the satellite images in 2011 there were identified the following changes in the 
landscape of marshes: 

- due to excessive grazing and clearing of species of wood, the size of Tinovul Poiana Stampei-
Imaş (N 47˚18'27”, E 25˚08'59”) has been reduced from 7 ha in 1960 to 0.3 ha in the present; 

- the size of Tinovul “Magazia militară” (N 47 ˚ 18'47 “E 25 ˚ 07'03”) has also been 
reduced from 10 ha in 1960 to 1.9 ha in 2011, due to drainage, deforestation and allotment for 
agricultural purposes and the species represented by Sphagnum flora also disappeared; 

- Tinovul Pilugani-Poiana Stampei (N 47˚20'63” E 25˚09'81”) has been intensively 
exploited since 1923 and used as a source of fuel and therapeutic mud especially for the spas in 
Campulung Moldovenesc. This resulted in the destruction of some species of plants and the 
sizably reduction of its surface (from 60 ha in 1960 to 2.2 ha in 2011); 

- Tinovul Jinului (N 47˚22'43” E 25˚08'84”) located near Jinului stream, has been reduced 
its surface from 10 ha in 1960 to 0.6 ha in 2011 due to overgrazing, drainage and deforestation. Its 
specificity, the vegetation of Dryopteris cristata and Padus racemosa, rare elements of the 
marshes in The Land of Dorna, were irreparably damaged by reducing its habitat; 

- Tinovul Colăcel (N 47˚20'23” E 25˚18'69”) intensively exploited by Vatra Dornei resort 
and spa since 1896, has undergone major changes: the destruction of some species of plants (Pinus 
sylvestris, Vaccinium oxycocos), land degradation, the decrease of peat deposits through 
exploitation, the reduction of the area from 8 ha in 1960 to 0.35 ha in 2011. The size of the peat 
deposit located in Colăcel was of approximately 170,000 m³, and by 1940, about 130,000 m³ was 
exploited, thus leaving behind degraded land and the loss of a significant number of ecosystems. 

The concept of landscape of marshes goes beyond the physical barrier, it representing an area 
perceived by the community. Nevertheless, it can be seen from a new perspective: a natural element 
that interrelates with the local residents, resulting in action. The use of resources provided by the 
landscape of marshes in the Land of Dorna is an ancient activity of the local residents (the exploitation 
of peat since 1896 for its use in mud therapy, as animal bedding, as fertilizer for agricultural land, used 
for combustion (with the ability to longer maintain the heat), or used in chemical industry. 

According to Bader 1987, studies on the psychology of perception show that an 
individual perceives an object or a phenomenon both objectively through the physical 
presence of the object and subjectively through the image formed at emotional level. The 
subjective perception of the individual comes from the inherited cultural and imaginative past, 
its education, and even from the law (Drăguţ, 2000). 

If we analyse the behaviour induced by the law to the residents of the Land of Dorna, we 
will notice some differences. Thus, the protected areas in the Land of Dorna have not changed 
their physiognomy over time under the influence of human activities. The residents of this area 
understood the rules implemented in order to protect the natural areas, not interfering with them. 
However, their behaviour regarding the other marsh areas has remained destructive, due to the 
intense and unsustainable exploitation. 
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The closer the resources are located to human settlements, the more intensely they are used, this 
meaning that they are part of the perceived space of the population. Most marshes are found in the 
localities of Dorna Candreni, Româneşti, Podu Coşnei, Coşna, Poiana Stampei, Căsoi, Pilugani, Neagra 
Şarului, Şaru Dornei, Vatra Dornei, where the peat exploitation has been carried out for a long time, in 
some places the reserves being almost exhausted. Once the resources provided by the landscape of 
marshes are taken into exploitation, they become part of the individual, and the information about their 
use is spread within the community (Farina & Belgrano, 2006). 

How the residents of  the Land of Dorna perceive the landscape of marshes is also observed 
in the attribution of local names to the marshes. For example, Tinovul Jinului is located near 
Jinului stream, Tinovul de la şcoală is located near the school in Coşna, Tinovul “Magazia 
militară” is located near the military warehouse in Poiana Stampei, Tinovul from the “hotelul 
comunal” is located near the former local hotel in Poiana Stampei, Tinovul Colăcel is located at 
the foot of Colăcel Hill and so on. 

The examples above respond to the enquiry initiated at the beginning of this study: how the 
residents of the Land of Dorna perceive the landscape of marshes? Starting with the attribution of 
local names to the marshes and with the resources these provide, and up to the protection of  
ecosystems and marsh landscapes all these are actions of the population in the Land of Dorna that 
confirm the perception of the landscape of marshes. These aspects confirm that the landscape of 
marshes is part of the perceived space of the residents of the Land of Dorna. 

 
CONCLUSION 
The human actions have changed not only the physiognomy of the marshes in the Land of 

Dorna, but also the structure and function of some of them, even leading to major changes such as 
the loss of important flora and fauna species. Over time, the local residents realized the importance 
of the landscape marshes from two perspectives: aesthetics and economy (land used for various 
purposes - agriculture, industry, tourism, trade), subsequently it becoming part of the perceived 
space of the population from the Land of Dorna. 
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Abstract: Located in the center of the Banat-Crişana Plain, between the rivers Barcău and the 
northern side of the alluvial cone of Mureş River, the Plain of the Criş Rivers is characterized 
by the presence of zonal soils belonging to the cernisoil class - generally dark colored soils 
mostly spread in the lower side of the Criş Rivers Plain. In the higher side, as well as in the 
hill region the argillic soils are present, having a brighter color than the ones from the lower 
side of the plain, and implicitly a higher albedo. The study regarding soil and subsoil 
degradation constitutes a very important aspect in understanding the soil condition in the area 
of the Criş Rivers plain and its economic and social development potential.      
    
Key words: degradation, soil, Plain of the Criş Rivers 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The phenomenon of soil and subsoil degradation started to manifest with the beginning of 

agricultural practice. Industrial growth, the expansion of habitat, and the gradual improvement in 
agricultural techniques lead to a severe deterioration of the soils. The main processes of soil 
degradation on our planet that harm with different intensity large surfaces of land are: hydric and 
eolian erosion (which causes the depletion of the fertile surface layer of the soil, land deformation, 
clogging and sedimentation), compactation, water excess, soil deprivation of organic matter and 
nutritional elements, soil degradation through the phenomenon of salting, acidifying and pollution. 

 
METHODOLOGY 
The  Office of Pedologic Studies of Bihor and Office of Studies of Arad have supplied the 

necessary database for the creation of this study. The latter, will be focusing on the analysis of the 
existing forms of degradation in the Plain of the Criş Rivers. Important research contributions in 
soil and consequently the Plain of the Criş Riverin soil have had and Florea et al., 1968, Oprea et 
al., 1962, Măhăra 1972, 1973, 1996, Grigoraş 1999,  Domuţa et al., 2002 end other. 

 
RESULTS 
Compared to the global situation, Romania has a low percentage of completely 

unproductive land. The most important processes regarding soil degradation, affecting large 
                                                           
 Corresponding Author 



Aspects Regarding Soil Degradation in the Plain of the Criş Rivers 
 

73 

surfaces of land are referring to erosion (47%), drought (48%), temporary excess of water (25%), 
reduced content of humus (50%), reduced content of accessible phosphor (42%), acidity (23%), 
secondary compactation (44%), and primary compactation (14%). 

The main forms of degradation identified in the Plain of the Criş Rivers stretch on a total 
surface of 810.668 ha (OSPA Bihor şi Arad). They are represented by lands submitted to water 
erosion, as a result of conventional agricultural practice. This form of degradation is affecting 
almost every European country, at a smaller or larger scale. In our country, water erosion is 
affecting almost 50% of the agricultural and arable lands. Soil erosion causes a loss of 
approximately 126 million tones of fertile soil (ICPA, 2012). 

In the area studied here, erosion is present on more confined surfaces: in the high plain, the surface 
of the soil is affected, while along the valleys we find in-depth erosion and banks collapsing (figure 1). 

 

 
Figure 1. Representation of lands submitted to water erosion 
(Source: prepared after date from archive OSPABH and OSPAAR) 
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The permanent excess of humidity has repercussions on the fertility of the soil, being regarded 
as a soil degrading factor. On the lands with humidity excess, chemical and biochemical processes 
take place, which in conditions of anaerobiosis generate the phenomena of gleization (under the 
influence of phreatic water excess), and pseudoglezation (under the influence of phreatic water 
excess). Many phenomena of soil degradation through humidity excess are produced by floods, 
inadequate agricultural works and artificial accumulation of waters (Domuţa et al., 2002). The natural 
conditions in our country determine the presence of water excess on approximately a third of the 
agricultural surface, especially in the areas with more abundant precipitation, in the meadows of 
rivers, depressionary areas, or in the low plains, of subsidence (figure 2).    
 

 
Figure 2.  Representation of lands with permanent humidity excess 

(Source: prepared after date from archive OSPABH and OSPAAR) 
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Soil compactation leads to the loss of their productive capacity through the reduction of 
aeration, permeableness, destruction of its structure, deterioration of its hydric and thermal regime, 
and the dysfunction of the plants’ nutrition regime. 

The main cause of soil compactation is the inadequate work execution (plough sole - 
hardpan). Compactations can occur on clayey, clayey-loamy and loamy soils also, through the 
direct pressure applied by oversized machines. The correction of the plough sole is made by 
repeating the process of soil refining with ploughings of 50 to 70 cm in depth, realized after a 
number of complex pedologic studies (figure 3).    
 

 
Figure 3. Representation of lands with secondary compactation of the soil 

(Source: prepared after date from archive OSPABH and OSPAAR) 
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The soil salting phenomena have begun to occur almost two centuries ago, after the first 
works of embankment and canalization which were not accompanied by the necessary measures 
and working methods in order to ensure a satisfying flow of the surface and underground water. 
Underground salt charged waters found at low depths increased in level, pushing the salts to the 
surface of the soil and causing soil salting. 

This phenomenon leads to the formation of saline soils (holomorphic soils), which include 
solonchak soils and sodic (solonet) soils. Saline soils are spread in patches, or belts, occupying 
larger surfaces in the low plain area between Zărand - Socodor - Grăniceri, in the areas of Chişinău 
- Criş, Salonta and between Mărţihaz and Sânnicolau Român. The types of salinisation in the Plain 
of the Criş Rivers are sulfate sodic and sodic sulfate chlorinic (OSPA Arad and Bihor) (figure 4). 

 

  
    

Figure 4.  Representation of lands                 
affected by salting 

Figure 5. Representation of lands with high and 
moderate acidity 

(Source: prepared after date from archive OSPABH and OSPAAR)
                                                                        

The acidifying of the soil is another aspect of degradation in the area of study 
through which the soil is being deprived of its essential elements, constantly suffering a 
growth in the acidity level (figure 5). 

The acidifying of the soils depends on the capacity of acid precipitation to penetrate the 
soil, the nature of the stone and soil, and the proximity to major sources of pollution. The reduced 
content of essential microelements for the nutrition of plants causes a form of degradation through 
its incapacity to ensure the elements needed for the plants to develop.  
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These forms of degradation appear in the condition of lands with a low and very low 
reserve of humus (figure 6), lands with a weak or very weak insurance of mobile phosphor and 
weak insurance of nitrogen and potassium (figure 7).  

 

 
Figure 6. Representation of lands with a low and very low reserve of humus  

(Source: prepared after date from archive OSPABH and OSPAAR) 
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Excessive grazing combined with the excessive population of animals are real dangers that 
can cause soil degradation. This form of soil degradation manifests in the beginning through the 
destruction of the vegetal carpet and eventually through erosions followed, in some cases, by 
desertification. This form of degradation is present all throughout the area of study. 

 

 
Figure 7. Representation of lands with low insurance of potassium 

(Source: prepared after date from archive OSPABH and OSPAAR) 
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CONCLUSIONS 
The study of this phenomenon has a great importance in the cognition of the degraded 

surfaces of land and the causes that determine the appearance of these forms of degradation. The 
growth risk of the soil degrading phenomenon leads to the disabling of many new surfaces of land 
from the agricultural circuit, which is contrary to the durable economic development of each 
country.  The complex processes of degradation affecting the ground surface cause a dysfunction 
in the normal functioning of the soil, altering its bioproductive capacity. This degradation is a 
result of an irrational use of agricultural machines or ploughs throughout the years, irrational use 
of chemical fertilizers, pesticides, herbicides, without consulting a specialist in this matter, 
performing soil treatments without the proper knowledge, irrigations and canal draining.   

According to this study, the total soil degraded surface reaches 810.668 ha, being affected by 
different forms of degradation, such as: fields submitted to water erosion, permanent humidity excess, 
soil compactation, soil acidifying, reduced content of microelements, and excessive grazing. 
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Abstract: The analysis presents the typical example of the close relationship between the 
natural environment elements (landforms, hydrography, climate, soil and subsoil) and the 
anthropic elements, forming the basis for inhabiting this Subcarpathian sector since the oldest 
times. Knowing the interaction between the environment and the man becomes an essential 
instrument of the actions aimed at a sustainable development of the human society, by 
intervention upon the deficient components and stimulation of those with a good potential. 
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*  *  *  *  *  *  
 

INTRODUCTION 
The rural settlements examined fully overlap the hilly sector of Prahova County, occupying 

the 1187.7 sqkm approx. 25% of the county area, the space being entirely occupied by the 
Teleajenului Subcarpathians (figure 1).  

The Subcarpathian area represented by the Teleajenului Subcarpathians may be 
considered a natural region whose characteristics are revealed by the geological sub-layer, the 
landforms, waters, climate, soil and subsoil and the impact of the human factor upon them. 
Thus, each element of the natural environment may be described, from the perspective of the 
relationships with the rural micro-societies, by specific influences integrated in the local 
geographic complex (Bogan, 2008). 

The literature provides lots of information about the Teleajenului Subcarpathians, as 
demonstrated by the geological surveys of the 19th century and the beginning of the 20th century, 
whereby Mrazec (1900) widely described the tectonic events of the Subcarpathians. Other authors, 
such as Niculescu (1981), Tufescu (1966), Mihăilescu (1966), Roşu (1973) also had significant 
contributions to the knowledge about the landforms of the zone, while more recent analyses were 
made by Ielenicz (2005), Armaş (2001, 2003).  

In addition to these, the studies of Cucu (1995) opened new horizons regarding the 
development of human geography and human settlements, as well as the approaches of Erdeli 
(1999, 2007), whose studies focused on the population and human settlements as elements of the 
geographic landscape, in the process of humanization of the Romanian space. 
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Figure 1. Geographic position of the Teleajenului Subcarpathians between Teleajenului,  

Prahovei and Cricovului Sărat Valleys 
 
METHODOLOGY 
The main objective of this paper is to reveal the role of the natural environment in the 

birth and dynamics of human settlements, such objective being achieved by scientific research 
of the examined habitat in several stages.The research began with the specialized literature 
and existing cartographic materials, moving with direct field observation and discussions with 
the locals and gathering quantitative data (data provided by the National Institute for 
Statistics, Prahova County Statistics Directorate, local town halls and other institutions which 
were interested in this study), ending with the analysis and integration of the materials, which 
materialized in the cartographic material. 

 
STUDY HABITAT 
From an administrative point of view, the rural area of the Teleajenului Subcarpathians is 

made up of 28 communes, with 115 villages (figure 2, table 1), representing 94% of the total 
human settlements, with 149,623 inhabitants, i.e. approx. 52% of the entire population.  

   
Table 1. Demographic size of the settlements (2002) 

       (Source data: INS, DSJ Prahova) 

Administrative 
territorial unit 

Number of 
inhabitants 

Number of 
villages in the 
Teleajenului 

Subcarpathians 

Administrative 
territorial unit 

Number of 
inhabitants 

Number of 
villages in the 
Teleajenului 

Subcarpathians 
Aluniş 3749 2 Lipăneşti 5068 4 

Albeşti Paleologu 5792 3 Măgurele 4889 3 

Bălţeşti 3603 3 Măneciu 11224 5 

Băneşti 5733 2 Păuleşti 5170 4 
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Bertea  3490 2 Plopu 2344 4 

Brebu                   7719 4 Podenii Noi 4775 6 

Bucov 10448 5 Scorţeni 6095 5 

Cocorăştii Mislii     3474 3 Şotrile 3559 6 

Cornu                     4472 3 Ştefeşti 2407 3 

Cosminele           1266 4 Telega 6465 6 

Dumbrăveşti    3880 6 Teişani 4035 5 

GuraVitioarei      6061 5 Valea 
Călugărească 

10551 2 

Iordăcheanu  5200 6 Vâlcăneşti 3994 3 

Izvoarele  6952 6 Vărbilău 7208 5 

Total: 149.623 inhab.                                      115 villages 
 

 
Figure 2. Network of settlements in the Teleajenului Subcarpathians 

 
DISCUSSIONS  
Geologic components and structure and the evolution in time of the Subcarpathian area. 

From a geo-morphological and physical-geographic perspective, the Teleajenului Subcarpathian 
area has a unitary nature, only the detail elements making the differences among the various zones, 
being determined in time by the geological nature and dynamics of the habitat. In fact, the 
geological sub-layer has a particularly important role in defining the landforms, in the evolution 
and dynamics of certain current geo-morphological processes with impact upon the anthropic 
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activity, also hosting certain useful natural resources, adding to the social and economic 
development of the region. The Teleajenului Subcarpathians, comprised between Teleajen, 
Cricovul Sărat, to the East and Prahova to the West (Roşu, 1973), are characterized by a wide 
development of the Paleogene flysch and the narrowing of the internal Miocene area, this 
characteristic being encountered up the Dâmboviţei Valley. The research conducted in this sector 
by Niculescu (1981) reveals the active role of the neo-tectonics in the landforms’ evolution and 
past existence of a layer of Villafranchian gravels advancing to the North up to the contact with the 
mountain. The Mio-Pliocene sediments contain two regions with different tectonic styles, i.e.: a 
region of faulted folds, and another region of diapiric folds. The first region is to the East of 
Cricovul Sărat, being characterized by the above-ground formation of Miocene strata in faulted 
anticlines, plunging to the South, being contained in the Gornetu-Păcureţi-Apostolache structures. 
The second region is to the West of Cricovul Sărat, and takes the shape of bells with salt massifs, 
of closed folds type (at Ceptura, Ariceşti, Boldeşti), or Ţintea - Băicoi open folds. Geological 
structure requires variety perography in the study area, which influenced the development of 
industry over time in many localities: Plopeni, Băicoi, Câmpina, Urlaţi and others (figure 3).  

 

 
Figure 3. Resources and industry map 

 
The landform - a favouring and restrictive element in the development of settlements. 

The variety of the Teleajenului Subcarpathians landforms generated multiple types of territorial 
organization of the villages, adapted to the detail morphology, and the existence of basins and 
valleys, of alluvial cones, the flatness of the terrace bridges, the presence of meadows, of the small 
and sunny slopes, plus the low altitudes and low landform energy, were favourable conditions for 
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the establishment of settlements (figure 4, table 2), also imposing certain pedo-climatic 
characteristics which generated certain supports for the development of anthropic activities. 

 

 
Figure 4. Morpho-structural types of villages 

 
Table 2. Morpho-structural types of villages 

Village type Characteristics 

Interfluve villages 
Less contoured texture and 
structure; 
Isolated villages 

Podu Ursului, Valea Oprii, Bertea, Vistieru, 
Malu Vânăt, Seciuri, Scurteşti and so an. 

Slope villages 

They evolved from terrace 
villages; 
They have the largest number of 
inhabitants; 

Vărbilău, Podenii Noi, Cocorăştii Mislii, 
Moceşti, Plavia, Ştiubeiu, Valea Stâlpului and 
so an. 

Terrace villages 
High soil fertility; 
Water resources; 
High number of inhabitants 

Urleta, Măgurele, Mislea, Glăvănel, Cerneşti, 
Iazu, Şârca  and so an. 

Meadow villages 
Situated at low altitudes, at the 
contact with the plain. 

Valea Călugărească, Bucov, Albeşti- 
Paleologu, Păuleşti, Ţintea, Valea 
Ursoii,Chiţorani and so an. 

 
Rural settlements were concentrated in particular in the submontane depressions (Cetăţuia, 

Măneciu, Măgurele, Slon and others), and on the valleys of the main rivers crossing the entire 
Subcarpathian area (Drajna, Gura Vitioarei, Vărbilău, Teişani, Ţintea, Coţofăneşti and others), in 
the form of interfluve villages (situated especially in the Northern sector, with small distances 
among them, sometimes isolated), slope villages, terrace villages (the village area developing 
either on the terrace bridges, or at the contact with the meadow) and meadow villages (present in 
the low regions in the South of the region). 

On the other hand, the habitats with high landform fragmentation density (>6.1km/sqkm) 
imposed by the presence of Paleogene flysch strata with high friability (the basin of the Doftana, 
Bucovel Rivers), as well as the habitats with higher landform energy (350 - 400m, Bughei Peak) 
influenced the development possibilities of the settlements, by limiting their expansion, therefore 
the settlements are small, of the scattered villages type (Pietriceaua, Bertea, Lutu Roşu and others). 

To these, the impact of the current geo-morphological phenomena is added (caving-in, 
landslides, torrentiality, sheet erosions, surface eluviation and others.), affecting a number of 
settlements (Vărbilău, Măgurele, Izvoarele, Cornu, Şotrile, Telega, Cosminele and others), 
becoming restrictive factors of settlement development (figure 5 - 6). 

The landslide problem being a permanent and long term problem, in the past years the 
habitats affected by it experienced a depopulation phenomenon, the inhabitants preferring to settle 
in safer areas in terms of land stability. 
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Figure 5. Landslide in Doftanei basin at Telega
 

Figure 6. Muddy flows at Brebu 
 

Climate and human habitat Local climate conditions play a particular role in the structure 
and distribution of human settlements in general, and implicitly of rural settlements, as well as in 
the arrangement and use of agricultural land, grass lands and forests (figure 7, table 3). 

Foehnal effects from Teleajenului Subcarpathians imposed by air circulation from North 
West, causes the majority sunny days, which provides over 1250 hours of sunshine and high 
radiation value, 122.9 kcal /sqcm at Valea Călugărească (Ielenicz et al., 2005, p. 83 ). 

In this Subcarpathian sector we encounter the topo-climate of submontane depressions, 
Subcarpathian hills and intra-hilly depressions. 

In general, topo-climates influence the local human habitat and certain economic activities, 
without being the essential factor of the humanization process. Thus, the sunny peaks were used 
for certain cultures, especially vine (the villages of Valea Călugărească Commune or those 
surrounding the Town of Urlaţi, with appurtenant land on the slopes exposed to the South), others 
were used for grazing (such as submontane fields, exposed to the South, from the villages of 
Măneciu, Valea Doftanei Communes, or surrounding the Town of Comarnic), while the shady 
slopes are usually covered with forests. 
 

 
Figure 7. Main topoclimates of the Teleajenului Subcarpathians 

 
Table 3. Main topoclimates of the Teleajenului Subcarpathians 

topoclimate of important 
interfluve bridges 

-of the slopes with a predominantly Northern and Southern exposure (with 
beechwoods prevailing on the shady slopes, and Quercus forests on the 
sunny slopes); 
-of the submontane depressions (Bertei, Văleni, Slănic depressions) 
-of depression couloirs 

topoclimate of certain 
basins 

- of grass lands and meadows (at higher altitudes); 
- of cultivated land (Măgurele depression, Podeni depression) 
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Waters and their role in the permanence and development of human settlements and 
activities. The rivers from the Teleajenului Subcarpathians run through wide meadows, with 
plenty of alluvia, usually abutted by vertical banks subject to lateral erosion. Some examples are 
Prahova, Teleajen, Doftana, Cricovul Sărat, with their most important tributary streams Crasna, 
Slănic, Vărbilău, Cosmina, Mislea,  Purcărul, Bertea, Bucov and so on. 

Deep waters generally originate from shallow waters, their chemical content being 
influenced by the geology of the examined area. There are also plain chlorosodic waters in the 
Teleajenului Subcarpathians, originating from the eluviation of either salt massifs, or salty deposits 
(Slănic Prahova, Telega). 

The lakes are small-sized, resulting from certain landslides, land settlement, dissolution. 
Such lakes are encountered at Slănic and Telega, situated in the salt massifs, at shallow depths or 
on the surface, or they are encountered where the strata have a high content of plasters, where the 
formation process is complex. We notice that the hydrographical network was, together with other 
natural factors, an active element in the development process of local human settlements. 

The attractiveness of the hydrographical network for the habitat is emphasized, among 
others, by the fact that numerous settlements are situated along the valleys, on one or several 
banks, such as Vâlcăneşti, Vărbilău, Telega Villages. When the torrentiality degree of the 
hydrographical body presents high risks, the river line is avoided, its vicinity being preferred, like 
in the case of Podenii Vechi or Scorţeni Villages. The presence of the hydrographical network 
inside the settlement was possible in the case of certain rural settlements, which evolved from 
several old nuclei (Brebu, Gura Vitioarei, Olteni, Teişani and others). 

Biodiversity, as a development potential for the settlements. Most of the Teleajenului 
Subcarpathians are situated within the limits of two vegetation sub-floors: one of Quercus forests, 
occupying the external part, with low altitudes, and the beech forests (Fagus silvatica) and oak 
forests (Quercus robur, Quercus petraea) sub-floor. We encounter an area of overlap at their 
contact, where mixed Quercus and beech forests alternate with Quercus forests (especially on the 
sunny, well drained slopes) and beech forests, occupying especially the shady slopes We must not 
omit the presence of the coniferous floor to the North, at the contact with the mountain. Due to the 
fact that this land is favourable for agricultural cultivation, most of the forests were cleared, with 
small clusters or isolated oak trees being preserved here and there. However, compact forests were 
also preserved in several places, being some of the most representative oak forests in the country 
(Teleajenului Terraces South of Vălenii de Munte or on the Podenilor Hills). 

Soil and agriculture. The climate, vegetation and rock are the elements characterizing the 
types of soil. They also influence their zoning but, under local conditions, azonal soils develop 
within the limit of the zonal soils (especially under the influence of the rock, water, salts). For 
example, in the Slănicului Depression, saliferous rocks lead to the presence of Salinas, while 
Rendzinas appear on plasters. 

The most important for the agriculture are the mollic soils and alluvial soils (figure 8), which are 
suitable for various types of crops: cereals, technical plants, vegetables, and others. cultivated on the 
river meadows and depressions, while fruit trees and vines are cultivated on the sunny slopes.  

 

 
Figure 8. Soil distribution according to the climate and vegetation floor 
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The productive potential of the soils is low in the Northern area of the Teleajenului 
Subcarpathians, at the contact with the mountain region, in the regions with lythological 
complexity which are affected by slope geo-morphological processes. The soils have medium and 
high potential at the contact with the Southern region (the meadows of Prahova rivers, Păuleşti 
area, or Vărbilăului meadow - Coţofeneşti area and others). 

 
CONCLUSIONS 
The Teleajenului Subcarpathians, with varied landforms, represented by depressions, large 

terrace valleys, and sunny slopes, shelter climate, rich hydrographical network, and others. have a 
geographical area populated since the oldest times. This is demonstrated by numerous material traces, 
from the Paleolithic age, others are from Dacian age (tools, adornments, coins, vestiges discovered at 
Drajna, Slon, Gura Vitioarei, Ceraşu, Cetăţuia, Valea Humei, Drajna, Coţofeneşti). (figure 9). 

 

 
Figure 9. Archaeological vestiges from the Teleajenului Subcarpathians 

 (Source: after Niculescu, 1981, modified) 

 
The position of the Teleajenului Subcarpathians at the crossing of certain main commercial 

roads which used to connect Ţara Românescă with Transylvania and Moldavia, the capitalization 
of certain important subsoil resources (salt, gas, oil, mineral waters, construction rocks) were all 
factors determining an intensive population of this geographical area. 

The first documentary evidence of the rural settlements in the Teleajenului Subcarpathians 
are dated back to the year 1331 (when the settlements plaid the role of fairs and customs, being 
situated along the commercial roads connecting Ardeal with Ţara Românească. Most of the 
settlements from the Subcarpathian area emerged later on, during the 17th and 18th centuries, as a 
result of intensified economic exchanges. 

The 19th and 20th centuries are characterized by the intensification of handiwork activities, 
natural resources exploitation, new industrial activities, and others. All these were favourable 
conditions for the increase in the number of inhabitants, due to the final relocation of the 
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population from other regions (Transylvania, the Ungureni population) to settlements from the 
Teleajenului Subcarpathians (Cucu, 1995) but also inside the analyzed Subcarpathian area, from 
villages to towns (Ploieşti, Câmpina, Slănic, Vălenii de Munte and others) (figure 10). 

 

 
Figure 10. Trends in population relocation in the Teleajenului Subcarpatians 
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Abstract: Spanish agriculture has experienced profound changes in the last half century. Some of 
these changes are directly related to the geographical origin of their temporary workers. The 
following text first presents how the new agriculture and its production dynamics have led to recruit 
foreign workers directly in their own countries, and secondly how the choice of territories of origin 
of these workers responds to concrete reasons of lower economic development level. The paper 
analyzes the case of recruitment in Senegal as a paradigmatic example of hiring in origin to work in 
the strawberries plots of the Huelva province (Southern Spain), in which converge different 
economic, political and social interests.  

 
Key words: Labour Migration, Senegalese Workers, Agricultural Economy, Hiring in Origin.   
 

 
 

*  *  *  *  *  *  
 

THE INCORPORATION OF FOREIGN SEASONAL WORKERS TO THE 
SPANISH AGRICULTURE 

Spanish agriculture has suffered profound structural changes in the last fifty years. These 
changes have affected a variety of the social, economic and agronomic dimensions of the rural 
areas, which include from the types of crops to the origin of the seasonal workers. New crops 
have appeared, agronomic managements have changed, there has been a rise regarding the initial 
investments necessary for undertaking the agricultural task; the destination markets of the 
productions have been internationalized, the business strategies for the workforce employment 

                                                           
1 The paper is result of the field work of the authors in the R+I National Project “Collective management of agriculture 
contracts in origin and their territorial support in Spain and Morocco: concatenation proposal and co-development 
implications” (Ref. CSO2010-18764, 2011-2013), funded by the Spanish Ministry of Science and Innovation, and the R+I 
Excellence Project “Territorial analysis and trans-border cooperation in the Euro-region Alentejo-Algarve-Andalusia: 
historical balance and its potential in the new 2014-2020 European framework” (Ref. SEJ-7661, 2012-2014), funded by 
the Regional Ministry of Economics, Innovation and Sciences of the Regional Government of Andalusia (Spain).  
 Corresponding Author 
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have increased, and the social and geographical profile of the seasonal farm workers has 
changed profoundly. Something inconceivable until the end of the eighties is today the general 
and assumed dynamics of the agricultural labour system: the participation of the immigrant 
workforce for the harvesting of the non-mechanized crops is simply essential. 

The agricultural territories of the sixties were marked by the expulsion of the temporary 
workers who until then were demanded in great number crop after crop. The need to make the 
agrarian farm competitive accelerated the process of mechanization which supposed to save 
concerning the days’ work, especially those related to the fruit crop. The smallest farms and also 
incapable of assuming the investments for the technification started to be less competitive in 
comparison with the biggest ones. In an expansive market economy, the agriculture became a 
business where the on-farm consumption, the autarky or the sustainable production did not have 
anymore the smallest space of survival. The smallest farms were this way more and more 
abandoned or out of the commercial circuits because of their low productivity, including the 
serious problem of the generational change. The most powerful agri-businessmen took advantage 
of this setting in order to extend their farms buying small and medium-sized plots of lands. In a 
very general manner, the experienced tendency of the last decades can be summarized by saying 
that the number of agricultural exploitations has been decreasing and those that are still there have 
increased their size, have added the irrigation to their agronomic management and have diminished 
the number of employees for their harvest and administration. 

Nevertheless, the general tendency of the evolution of the agricultural exploitations in 
Spain covers a complex diversity of different agro-labor situations according to the territories of 
reference. Even though the expulsion of farm workers is a historical reality of the sixties, seventies 
and great part of the eighties, the technification, the irrigation, the incorporation of plant varieties 
of the market, the new frames of plantation, the great use of greenhouses and the improvement 
regarding the management of the agricultural exploitations, that is to say, the shaping of a 
vanguard agriculture, all these have increased the productivity indicators of the farms. In general 
terms, each hectare of crop produces more and, consequently, in the moment of the harvest, 
requires more temporary workers than before. Moreover, the agricultural technification has not 
always been accompanied by successful experiences of technification for the crop. There remains 
a large number of crops for those who have not managed to invent machineries that could take 
man’s place when harvesting. Examples of this are strawberries in Huelva, oranges in Valencia, 
pears in Lerida or grapes in Castilla – La Mancha region, among others. 

The combination of both circumstances, in other words, the increase of the agricultural 
performance thanks to the technification and the lack of machineries for the fruit harvest have 
created a juncture that in labour terms is translated as a great demand of temporary workers 
during the right amount of time for the harvest, being absolutely dispensable after. Depending 
on the territories, there can be periods of increased demand of workforce, followed by others 
of null employment. 

The socioeconomic improvements of the rural areas during the decade of the nineties, apart 
from the low salaries received at the countryside, the precariousness and hardness of the 
agricultural work and the low social consideration of these jobs made great part of the active rural 
population search for new more profitable and better ranked niches. This empty space caused by 
the redirecting of part of the local workers to other economic areas such as the construction or the 
auxiliary agro-industry, accompanied by the productions’ increase, supposed a labor shortage in 
the fields that started to be occupied quickly by immigrant workforce. The incorporation of foreign 
workers into the agricultural jobs supposes a gradual, but sure ethnic change in the country, 
especially in agrarian areas as Huelva province (Gualda and Ruiz, 2004 and 2005). In 1999, the 
Special Agricultural Social Security Scheme relied on 766.654 national workers and 42.546 
foreign workers. In 2010, the national workers were already only 500.000 and the foreign ones 
200.000 (Ministry of Labour and Immigration, 2011). From 1999, the number of foreigners in the 
land has increased 2.5 points (figure 1).  
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Figure 1. Evolution of the participation of nationals and foreigners  
in the Special Agricultural Social Security Scheme 

(Source: MTIN, 2011. Made by authors) 

 
The arrival of foreign citizens in the field of agricultural labor has been realized both by 

means of employments carried out directly in the agricultural territories themselves of the distinct 
Spanish provinces and in the same origin countries of the foreign seasonal workers. This last 
manner, of contracting in origin, has been realized in Spain since at least 1999, when Unió de 
Pagesos (Agricultural Union that works in Catalonia) hired 34 Colombian workers for the fruit 
harvest in Lerida during summer. 

Nevertheless, the legal beginnings can be found a little more back in time. We have to date 
back to 1993 when the Council of Ministers gave the green light to the employment of an annual 
number of non-EU foreign workers in order to cover the unsatisfied demands made by the national 
workers (Sub-Secretary of State, 1995). A few years later, in 1996, another normative measure, the 
Royal Decree 155/1996 for the development of the Law on Foreigners No. 7/1985, responded in a 
better legal manner to the necessities of workforce of the agricultural businessmen allowing the 
contracting of foreign workers directly in their origin countries for the agricultural campaigns by 
means of the so-called seasonal work permit type A (Márquez et al., 2007). 

This gateway to the contracting abroad and the consequent entrance in the laboural market 
of temporary workers directly hired in their origin countries was reinforced by the 
coordination attempt of the interior migratory fluxes thanks to the Cooperation framework 
Agreement to the Arrangement of the Interior Migrations in the diverse Agricultural 
Campaigns of temporary Employment, signed in 1997 by the Ministry of Labour and Social 
Affairs and the sector’s employees 2. This collaboration agreement for the organization of 
migrations was not only about the organization of the immigrant fluxes, but also about the 
migratory fluxes caused by the mobility of the national seasonal workers themselves who, as 
well as the foreign ones, were drawing paths of interior migration on account of the 
concatenation of jobs in the different agricultural campaigns. 

Márquez-Domínguez, Gordo and García (2007) point out that this framework agreement 
and the modality of hiring foreign workers for annual quotas did not totally respond to the working 
necessities of the agricultural campaigns. The agricultural productions are barely predictable in 
time with medium accuracy. There are many uncontrollable factors that decisively interfere in the 
yield and productivity of the parcels, as, for instance, the meteorological factors. A clear example 
                                                           
2 ASAJA (Agricultural Association of Young Farmers), COAG (Organization Coordinator of Farmers and Livestock 
farmers), CCOO (Workers’ Commissions), UGT (General Union of Workers) and FEMP (Spanish Federation of 
Municipalities and Provinces). 
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is that of strawberry productivity in Huelva during the 2008/2009 campaign. Heavy rainfalls and 
low temperatures during December and January slowed down productions causing the first winter 
months (months when strawberry is mostly valued) lose the national and European market and 
stopping the arrival of the seasonal female workers already hired in their country of origin. 

The relatively unpredictable character of the agricultural campaigns’ progress and, thus, of 
their need of workforce make the prediction concerning the number of necessary workers for 
planting, managing and harvesting difficult. Once a year, the Administration required the farmers 
this exact calculations of the number of the workers they needed in order to prepare the annual 
quota. That seemed ineffective to most of the farmers. In order to solve this conflict, in 1999 the 
framework agreement signed two years before by the Ministry of Labour and the agents of the 
agricultural sector was revised and an Additional Protocol was added, a text where the difficulties 
of the annual quota for covering the particular necessities of the agricultural work, especially of 
the seasonal work, were expressed. 

The Additional Protocol urges to continue with the foreign workers quota, but to permit 
flexibilities in the case of agricultural campaigns, for example, that of not calculating the 
necessities of workforce with a year beforehand, but only with 5 or 6 months before. This is how it 
would be collected later in the 2393/2004 Royal Decree that the Law on Foreigners No. 4/2000 
developed. Article 55 of that Foreignship Regulation 3 finalized the model of recruiting non-EU 
foreign workers in their countries of origin, instructing for that scope the means of a temporary 
residence authorization and fixed-term jobs for several cases of exterior contracting, among them 
that of a seasonal job or agricultural campaign. 

This kind of contracting in origin has its main referent in Huelva. Practically, since the 
beginning of the starting up of this working method, the province of Huelva has been the pioneer 
concerning the volume of contracting. During 2002/2007, Huelva has administrated the 57.75% of 
the job offers for contracting in origin in all Spain 4. This labor strategy has enabled the occupation 
of an important number of the 22.472 foreign seasonal workers in Huelva. However, a significant 
decrease regarding the number of offers for foreign seasonal workers directly hired in their 
countries of origin for working in agriculture in Huelva can be observed. Nevertheless, 
productivity reductions cannot be blamed for this, as they have not happened, and neither a 
reorientation of the business strategies for the temporary labor supply. The cause is more socio-
political than agro-economical and it is located in Eastern Europe. 

The full incorporation of Poland to the European Union (2004) plus that of Bulgaria and 
Romania (2007) has deeply ruined the horizons of contracting in origin of the businessmen from 
Huelva and, because of its weight in the national spectrum, of the Spanish model of contracting in 
origin. Up to the 2002/2003 campaign, Polish seasonal female workers (from now on, we will 
speak about Huelva´s case) represented the majority group: 62.79% of the mentioned campaign. A 
year later, in the 2003/2004 campaign, female workers hired in Romania became the most 
representative group: 52.06%. In the light of the won rights, after joining the European Union, 
such as the right of freedom of movement, residence and work 5, many Polish and Romanian 
people (group highly required by businessmen in the strawberry field) gave priority to markets 
with the best salary opportunities, such as the German and Austrian one. This was particularly the 
case of Polish workers. Moreover, Romanian workers, more linked to Mediterranean migrations 
and working market such as the Italian or the Spanish one, find open doors in other economic 

                                                           
3 Real Decree 2393/2004, of 30th of December, adopted the regulations for Organization Act No. 4/2000 of 11th of January 
on the rights, freedoms and social integration of foreigners in Spain. BOE, No. 6, the 7th of January 2005. 
4 These numbers justify our focusing on the analysis of the Huelva´s case in order to observe the evolution and the bundles 
of relationships the vanguard agriculture and the field work are establishing with other geographies. 
5 It must be pointed out here that if the Romanian and Bulgarian citizens acquired full rights as European citizens after their 
countries have joined the EU, in the case of Spain, the Government imposed them a moratorium until January 2009 
forbidding them, with certain exceptions, to be employed. In order to be employed, unlike any other European citizen, 
Romanians and Bulgarians had to have recourse to the legal routes for non-EU foreign citizens. 
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sectors: the building and services sectors. Finally, it must be taken into account the fact that both 
Polish and Romanian economies are experiencing a great development. They are countries where 
salaries are still not equal to those of Western Europe, but where, however, unemployment barely 
exists (although the underemployment remains). This does not mean that the flows towards abroad 
have finished, but that the opportunity range is bigger and, in front of it, the advantage of the poor 
agricultural work in the other corner of Europe, to which besides one must arrive after four days 
spent in a bus, is less attractive. 

In this disadvantageous situation, the hidden impediments that the Romanian Government 
has been imposing to the contracting in origin (mostly because of the high national workforce for 
the development of the country) and the difficulties of hiring in other non-EU Eastern European 
countries, such as Ukraine, have imposed the imperious necessity of finding new contracting 
frontiers over the strawberry pickers from Huelva and their sectorial organizations. 

 
A-LEGAL IMMIGRATION FROM AFRICA AND THE COORDINATION OF 

MIGRATORY FLOWS 
A-legal migrations from Sub-Saharan Africa towards Spain and towards the European 

context (these being henceforth understood as the population movements apart from the legal and 
administrative framework that administer them) are not quantitatively the most important and even 
less those coming from by sea, even though in the media they seem to be (Haas, 2008). About 
2.600.000 foreigners with visa enter Europe every year. They represent the largest group of those 
who afterwards become illegal because of staying after their entry and residence authorization in 
the country have expired. In comparison with these 2.6 million foreigners, in the European Union 
there do not enter more than about 35.000 immigrants directly in an illegal way (Haas, 2008). 
Based on estimates, they do not exceed the 1.4% of the entry of foreigners in the European Union. 
It happens that after the strengthening of the migratory politics in Libya, traditional destination of 
many center-African communities on account of the great demand for workers in the oil fields 
(Pliez, 2004; Schuster, 2005; Hamood, 2006) and after the increase of the control of the European 
borders and the big means against illegal immigration of the Western African communities 
towards Europe (Lahlou, 2005; Lutterbeck, 2006; Goldschmidt, 2006), the trans-Saharan 
migratory route towards the Mediterranean and from there towards Europe is losing importance in 
favour of the crossroads by boat from the coasts of Mauritania, Cape Verde or Senegal towards the 
Canaries (Oumar and Choplin, 2005). This granted again a character of novelty, insecurity and 
alarm to the socio-media controversial concept of immigratory avalanche.  

As it can be observed in the previous map, the trans-Saharan route is no longer leading 
emigrants towards the South Mediterranean coasts in order to redirect them towards the countries 
from Western Africa, where a high percentage of immigrant population in comparison with its 
interior neighbours is gathering. Part of these immigrants represents those who nowadays are 
trying to reach the Canary costs by open boats. 

In the context of the diplomatic task during the last years in order for the regulation of these 
migratory flows, the bureaucratic relationships with the countries from Sub-Saharan Africa, especially 
with Senegal, have increased. In December 2006, Rodríguez Zapatero travelled to Senegal after 15 
years since the last trip made by the president of the Spanish Government in this area and the first in 
Senegal. The presidential delegation made the trip with the purpose of consolidating the economic 
cooperation relationships with the African country and, there is no doubt about this, with the purpose of 
trying to establish the basis of a bilateral politics for the organization of illegal migrations of a large 
number of Senegalese towards Spain, especially towards the Canary Islands. Let us remember that in 
2006, 30.000 illegal immigrants of various African nationalities arrived to the Canary Archipelago from 
the Senegalese Coasts (MAEC, 2008). 

Practically, a year later, on the 5th of November 2007, Miguel Ángel Moratinos and his 
Senegalese Foreign Minister counterpart, Cheikh Tidiane Gadio, also met in Dakar to culminate 
the previous months’ work and sign six new commitments (MAEC, 2007): 
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1. Memorandum of understanding of general politic character. 
2. Basic cooperation development agreement.  
3. Agreement to avoid double taxation. 
4. Agreement about cooperation within the area of preventing the emigration of 

unaccompanied minors.  
5. Cooperation agreement concerning the fight against delinquency. 
6. Letter of intent about cooperation regarding the formation, the selection and the contracting 

in origin of Senegalese workers. 
 

 
Figure 2. Emigration and immigration in Western and Northern African countries 

(Source: Haas, 2008. Made by authors) 
 

Four days later, on the 7th of November, Javier Caldera, then Minister of Social and 
Employment Affairs, and Ousmen Ngom, former Senegalese Minister for Home Affairs, signed in 
the Senegalese capital a memorandum of understanding between Spain and Senegal in order to 
support the contracting in origin that Spanish businessmen were already finalizing in the 
Senegalese country, backing up this way the coordinated management of the migratory flows from 
Senegal. The memorandum, in the context of the letter of intent signed by the Foreign Ministers 
days before, collected the initial contracting of 2.700 workers: 2.000 for the fishing and 700 in 
agriculture, specifically for the picking of strawberry in Huelva. Both ministers coincided in 
affirming that ‘a credible alternative to illegal immigration is possible’ (El Mundo, 2007). 

A month later, during the second European Union and Africa Summit, celebrated in Lisbon 
during the 8th and 9th of December 2007, the Spanish Government assigned 100 million of Euros to 
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the fight against illegal immigration, promoting agriculture and forming young people from 
Western Africa. The donation and commitment were endorsed by the Spanish Government and the 
ECOWAS (Economic Community of West African States 6) (Fernández, 2007). During the very 
Euro-African Summit, the president of the Government, Rodríguez Zapatero, made a public bet 
about the need of coordinating illegal migrations that come from Western Africa towards Europe, 
especially towards Spain, and the importance of establishing new legal migratory paths to make 
possible both the development of the human capital and the one of the general economic situation 
of the countries in the area. The president made an especial reference to the fight against illegal 
immigration, the brain drain, the importance of voluntary return, child schooling, job insecurity of 
African young people and the danger of the mafias who interfere in the migratory process. During 
the same meeting, Zapatero emphasized the importance of signing specific bilateral agreements 
with the Western African countries and gave as an example for this the case of the agreements 
between Spain and Senegal, finally assuming that until now illegal migrations have been ‘the 
result of a collective failure’ (Diario de Noticias, 2007).  

 
THE NEW WORKING GEOGRAPHIES FOR VANGUARD AGRICULTURE OF 

HUELVA (SOUTHERN SPAIN) 
This bet about making new channels of legal migration from Africa towards Europe 

possible and, especially, about putting an end to the pressure, more caused by the media than 
demographic, of illegal migrations towards the Andalusian and Canarias Coasts, and, without any 
doubt, along with its tragic consequences, coincides in time with the agricultural businessmen’ 
need to explore new territories which can provide with temporary female and male workers for 
picking up strawberry, on account of the fact that the European pool began to diminish and, 
hereinafter, it would be more difficult to bring seasonal workers from there as it has happened 
(figure 3). This situation, which points out Africa as the best niche of workers, is moreover 
reinforced by the distance that separates Spain from Latin American countries, which they also 
bring temporary workers from, but which, because of the ticket’s costs, makes the model of 
contracting in origin less profitable. It is a matter of mileage.  
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Figure 3. Decrease of Eastern European season workers  

after the accession of their countries to the European Union 7 
(Source: Gordo et al., 2008, UGT, 2009. Made by authors) 

 

In this context, the European Union approved the AENEAS project (Programme of 
Financial and Technical Assistance to Third Countries in Areas of Migration and Asylum) in 
which Cartaya Town Council (Huelva) has developed means about ‘Ethic Management of 

                                                           
6 The CEDEAO consists of 15 countries: Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea 
Bissau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo. 
7 Until 2005/2006, the numbers that correspond to campaigns and data refer to the number of hired workers. Hereinafter, the 
numbers are per natural year and the data correspond to the number of presented offers for the contracting during that year. 



Diaz-Diego JOSE, Marquez-Dominguez JUAN ANTONIO 
 

96 

Seasonal Immigration’. This subproject is especially addressed to the management and 
coordination of the contracting in origin of farmers in Morocco and covers, from the technical and 
organizational point of view, the businessmen and representatives of the agricultural sector who 
seek hiring in the Allawi country.  

However, reducing all the contracting in origin to only one country, as it can be noticed in 
the tendency that the previous table describes for the case of Morocco, it is little strategic, all the 
more when diplomatic relationships, at the very least unstable, are held with the North-African 
neighbour. This weakness has made the need of new contracting geographies beyond Maghreb 
compelling. The same members of the AENEAS-CARTAYA project have taken this into account 
by enlarging the contracting geography towards the south, with Senegal as the pilot experience. 

Besides the experience with Senegal, there have been other experiments, as the one of 
contracting workers in Philippines. For the last strawberry season 2007/2008, the Almonte Town 
Council (Huelva), by means of the twinning that the consistory has with the Philippine city Baler, 
administrated the arrival of 300 seasonal workers from the former Spanish colony. The historic 
passage called ‘The last of Philippines’, which identifies one of the last soldiers of the former 
Spanish colony as from Almonte8, served as reason to set off the machinery of contracting in 
origin in the Asian archipelago. But the success of the contracting in origin does not seem to lie on 
the historic ties. Hardly anything was shared with Poland and Romania when there began the 
contracting of workers from those places for the strawberry picking, and the result concerning the 
valuation of the very businessmen could not be better. Nevertheless, the case of Philippines seems 
to have been rather a staging or a try of singularisation than a serious bet about the new contracting 
geographies. Philippines is very far, so travelling there is very expensive. Both seasonal female 
workers and farmers turn to contracting and being contracted because of economic matters. 
Neither of them prefers investing too much in round trips. 

We bring forward that the Senegal experience has not been a success either, as for the 
current campaign 2008/2009 there have not been made generic contracting, that is to say that 
nobody has asked for contracting more seasonal female workers than those who worked during the 
last season. But it cannot be qualified as a predictable failure either, as in the case of Philippines, 
because Senegal itself fulfils, as it will be detailed, some of the requirements to be a good 
candidate country to the contracting in origin. However, the excessively interested collaboration of 
the Senegalese Administration and some of the country’s socio-demographic characteristics have 
not allowed that the model could develop successfully.  

 
WORKING MARKET AND AGRICULTURAL ECONOMY IN THE 

SENEGALESE TERRITORIES 
Senegal relies on more than 11.500.000 inhabitants. Its natural growth in the last years has 

been of 2.4% according to its National Agency of Statistics (ASND, 2005). This population is 
mainly rural: 62.5%. The population is not equally divided in the territory, but it is concentrated 
especially in the regions of Dakar, Thies, Kaolack and Diourbel. Of the four regions, the smallest 
(547km2) and, consequently, the one that supports the biggest population density is Dakar: more 
than 4.000 inhabitants per sqkm. In the West part of the country, the region of the national capital 
and its metropolitan area house the 22% of the whole Senegalese population. This means 58.7% of 
the total urban population (figure 4). 

The urban attraction that the capital brings, the promise of big job opportunities and the 
hope of a better life quality have turned Dakar into the most populated urban area of the country. 
However, even with the strong internal immigration (figure 4), this metropolis with expansion 
problems because of its peninsular situation, collapsed from the demographic point of view, with 
serious constructive and services lacks (OCD, 2007), presents the lowest natural estimated growth 
rate: 11.33%, compared to other regions such as Fattick or Diourbel, with estimated growth rates 

                                                           
8 Soldier José Jiménez Berro. 
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of 17.35% and 16.82% for 2012. Life conditions and the emigration of young people are 
restraining the growth of Dakar as the main city in Senegal, turning it into a passing through city. 
It must be remembered now that we are talking about a counted population and that, however, as it 
can be noticed in figure 3, the area of Senegal, Gambia and Guinea Bissau has turned in the last 
years into an important cozy area for the immigration of the neighbouring countries and those from 
Center Africa, hoping to find in its coasts the opportunity to jump to the Canary Islands or rather 
heading towards Cape Verde and from there jump to the Spanish archipelago. This floating 
population raises even more the population density in the urban area and makes some of the 
structural problems of the city worse, as public services.  
 

 
Figure 4. Population density, population distribution  

and domestic migratory flows destiny in Senegal 
(Source: ASND, 2008a. Made by authors) 
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Of its more than 11.5 million inhabitants, 67.8% of the Senegalese population is of working age. 
The country’s population is, as the African one as a whole, a very young population: more than 50% of 
the Senegalese have less than 20 years (ANSD, 2005). According to the population distribution, most of 
the active people live in the rural areas. However, regional concentrations vary more and although in 
great numbers, the active population is the rural one, the regions concentrating the most of the active 
population are the more urban ones, such as Dakar, while the regions concentrating the least active 
population are the rural ones, such as Matam, bordering Mali. As it can be proved in the following 
map, when relating the active population with the occupied one, at first sight a route can be seen 
between the area of influence in Dakar and the region of Kaolack, whose capital, with the same 
name, is an important connecting point between Dakar and Gambia River, apart from being an 
important river port where part of the country’s main productions are exported from, such as the 
peanut. In that corridor, most of the workforce potential from Senegal is located.  
 

 
Figure 5. Regional distribution of the active and employed population in Senegal 

(Source: ANSD, 2005. Made by authors) 
 

Concerning the occupied population, the number is somewhat inferior to that of the active 
population. In Senegal, 60.2% of the total active population has a job, which raises the prospect of an 
unemployment that oscillates, according to the official numbers, around 7.6% of the working age 
population (ANSD, 2005). Anyway, we are talking about official numbers and loss-making statistics 
systems, which have a trouble in expressing in detail the complete social reality. For instance, in this 
case, the occupied population is formed by those persons who, having a working age, have worked for 
at least 3 months during the previous 12 months. The unemployment percentage would be higher, that 
is to say, closer to reality, if the indicators reflected as unoccupied those people who actually are, not 
only those who have been unemployed for more than 7 months. 

With regard to the gender distribution, this is not equal. The working market is occupied for 
54.6% by men in comparison with 45.4% by women. Concerning the profile of the working age, such 
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as its population, workers are very young. In Senegal, the minimum legal working age is around 10 
years. This threshold makes that minors, from a very young age, enter the working market supposing 
20.7% of the total of the workers in the country. The others age steps range between 18 and 30 years 
(36.3%) and between 31 and 65 years (40.4%). Starting from 65 years old, the retirement age, workers 
who are still occupied are much less: their percentage decreases until 2.7%. 

With respect to the employment stability, jobs are mostly temporary. 55.8% of the occupied 
population has temporary or occasional jobs compared to 44.2% of the population who has stable 
or permanent jobs. Within the range of the temporary precariousness, the Senegalese official 
numbers make a distinction of permanent, temporary or seasonal jobs when possible and 
occasional when advisable. The seasonal jobs are those of great representativeness within the 
group of unstable ones. They represent 43.8% of the employment in Senegal and coincide with the 
jobs related to the seasons of years, mainly to the agricultural ones (ANSD, 2005). 

Another indicator that helps understanding the working and wage precariousness of 
employment in Senegal without the need of comparing it with other countries is the distribution of 
the active population in professional categories. The Senegalese statistics system summarizes in three 
the professional categories related to the employment groups: wage-earners, employers, and 
apprentices and assistants. Wage-earners include the group of domestic workers, hired employees 
and occasional workers. Employers cover the owners of any economic activity and the self-employed 
ones who only work in their company or do other unpaid activities hired by someone else. Finally, 
apprentices and assistants cover those workers who have the category of apprentices, apart from 
those people who work in the main economic family activity, but who do not receive any wage. Even 
with the ineffectiveness of such categories for a deep analysis of the Senegalese working market, 
both the categorization and the percentage that represent each one of the groups, are very significant. 

On the one hand, employers suppose 44% of the occupied population of the country. This 
fact points out the deeply-rooted entrepreneurial culture of the Senegalese society apart from, 
inevitably, the small size of the initiated companies and business. The group of wage-earners is the 
smallest of all, representing 13.7% of the total. This number reinforces the previous reflection: 
companies are very small and most of them do not create more jobs than that of the owner. Finally, 
the group of apprentices and assistants rises up to 42.3%. This percentage is the most revealing of 
all and indicates the absolute employment precariousness in Senegal. More than 42 of each 100 
Senegalese workers have jobs of a very low working category or they keep being related to family 
activity and do not receive any salary for that. We could assure that the wage of the wage-earners 
in Senegal is a very difficult purpose to achieve and that it forces people to embark on micro-
companies that hire only the owner. 

A good example of that can be seen in the distribution per working scale in the Senegalese 
industry. There it can be noticed both the large volume of workers in the lowest posts of the 
working category and the last years’ tendency of enlargement of this structural division (table 1). 

 
Table 1. Wage-earner active population in the Senegalese business sector per professional category 

(Data source: ASDN, 2008. Made by authors) 

Professional category 2006 % 2006 2007 % 2007 

Senior management 4.761 4,97 4.873 4,81 

Superior technicians and middle management 7.444 7,78 7.705 7,60 

Technicians, employers and skilled workers 26.344 27,52 26.478 26,13 

Employed, manufacturers, workers and apprentices 57.191 59,74 62.293 61,46 

Total 95.740 100 101.349 100 

 
As it can moreover be proved in figure 6, the percentage of occupation in distinct sectors 

does not correspond to its contribution to the national economy, rather on the contrary. More than 
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half of the country’s population, and it has decreased during the last years (Table 2), works in the 
agricultural and fishing sectors, even though we are mainly talking about agriculture. However, 
this very sector contributes with only 14.4% of its value to the national GDP. Something similar also 
happens in the commercial sector that occupies 23.8% of the active population while its economic 
contribution is of 15.6%. This means that the vast majority of the Senegalese society works in sectors 
that finally do not contribute in a very substantial way to the GDP, at least regarding the 
employability proportion. In Senegal, is the public sector accompanied by the processing industry 
and services those which contribute with the largest part of the economic value to the national 
accounts. All this happens without occupying more than 17.7% of the workers in the country. 
Nevertheless, in exclusively economic terms, the main sectors are relatively well-balanced.  
 

Table 2. Active population per big sectors in Senegal (thousands) 
(Data source: ANSD, 2008. Made by authors) 

Sector 2005 % 2005 2006 % 2006 2007 % 2007 

Primary 1886 56,88 1921,5 56,14 1957,6 55,38 

Secondary 435,4 13,13 447 13,06 458,9 12,98 

Tertiary 994,3 29,99 1054,3 30,80 1118,4 31,64 

Total 3315,7  100 3422,8 100 3534,9 100 
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Figure 6. Working occupation and weight concerning the GDP  

of the economic sectors in Senegal, 2007 9 
(Source: Made by authors) 

 
However, the economic sectors rely moreover on a dimension of geographic localization 

that unequally distributes in the territory its economic boost and, consequently, its working 
opportunities and its salary kindnesses. In Senegal, as in practically all the countries in the world, 
urban regions concentrate the largest number of activities related to public services, transports and 
telecommunications, tourism, hotel industry, restoration and financial activities, which are, as we 
have previously pointed out, the sectors that mostly contribute to the GDP. The economic 
dynamism of these activities motivates the creation of companies that, besides those related to 

                                                           
9 Domestic jobs, touristic services (hotels and restaurants), bank and other small private companies are included. Source: 
OCDE, 2007; ANSD, 2007. 
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these sectors, are the ones that create the biggest number of stable jobs and, thus, of a better 
quality, unlike companies in the primary sector, for example. 

In table 3, one can observe how companies created in the most urban regions, such as 
Dakar or Kaolack, cover the highest percentage of permanent jobs created by the private sector in 
2007. And, on the contrary, how rural areas stand out because of the weight of temporary jobs. The 
regions eminently rural of Matam and Louga head the ranking of unstable employment, for being 
temporary, with 80 and 74.42% of all the created jobs. This data reaffirm the disadvantage of rural 
territories in comparison with the urban ones concerning opportunities of working stability. In 
more rural regions, not more than 30% of jobs are stable, which, added to the bad salary conditions 
of the field and its physic harshness, pushes a great part of the population towards city centers, 
firstly, and towards international borders, afterwards. 

 
Table 3. Open companies in Senegal and created jobs in those companies per region 
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Dakar 954 65,4 3.159 63,09 88,19 423 27,54 11,81 3.582 54,75 
Diourbel 52 3,6 138 2,76 60,79 89 5,79 39,21 227 3,47 
Kaolack 61 4,2 261 5,21 92,88 20 1,30 7,12 281 4,29 
Thiès 169 11,6 628 12,54 72,35 240 15,63 27,65 868 13,27 
Matam 21 1,4 58 1,16 20,00 232 15,10 80,00 290 4,43 

Ziguinchor 40 2,7 72 1,44 45,86 85 5,53 54,14 157 2,40 
Kolda 53 3,6 157 3,14 87,22 23 1,5 12,78 180 2,75 
Louga 10 0,7 100 2,00 25,58 291 18,95 74,42 391 5,98 
St. Louis 99 6,8 434 8,67 76,54 133 8,66 23,46 567 8,67 
TOTAL 1.360 100 5.007 100 - 1.536 100 - 6.543 100 

 
As it can be observed, a good part of the working precariousness in Senegal is tightly 

related to the main working sector: agriculture. The agricultural sector is characterized by dry land 
and is centered on the cereal and industrial crops production. The species that sustain the 
Senegalese agriculture are peanuts, maize, cotton, sweet corn, sorghum, fonio, rice and tapioca 
(ANSD, 2005). The working precariousness is related to the agricultural sector as agriculture in 
Senegal is a very unstable sector from the macro-statistic point of view. Both the areas and 
productions fluctuate in an accentuated way each year, especially those of the most important 
crops: peanuts and maize, without letting apart others of a crucial nutritious importance such as 
rice or sweet corn (figures 7 and 8). This creates economic instability and makes predictions 
related to the demand for agricultural labour difficult and, thus, to the stability of the team in the 
farms. Moreover, this type of agriculture is mechanized in the farm works which what mostly need 
is workforce, those of harvesting, among other matters, because it requires a machinery which is 
not excessively expensive for big owners and because it is a technology that already relies on a 
large international circulation and many years in the market. 

This way, that percentage of more than 50% of the occupied population that in Senegal 
mainly dedicates to agriculture, does not have domains to ask for them in great number on 
account of the type of crops which we are talking about. This makes one think that actually, 
great part of that percentage dedicates to family agriculture, of smaller and less productive 
exploitations. Generally, cereal business bases its profitability on the extension of the 
exploitations and, as far as possible, on the mechanization, irrigation and fertilization of the 
exploitations, which leaves it out of the reach of many farmers incapable of facing the costs of 
being profitable. Neither can one lose sight here of the fact that Senegal is experiencing in these 
moments an intense period of land speculation, especially with those lands close to urban 
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environments. As it has happened with a large number of Spanish agricultural rings, in Senegal, 
fertile lands of a great agricultural value are being restructured for urban use (Sow, 2000). 

This way, the elevated percentage that the active population appears to be included in the 
apprentices and assistants group makes sense. It is about workers who, without registering 
themselves in the unemployment offices, work in family exploitations crop after crop. This job 
does not bring them any salary and the farm is not registered on their name. However, they are 
considered occupied workers; hence their category of assistants. 

 
Historical production of main crops, 1990/2005
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Figures 7. Historical series of main crops of Senegal 

(Source: MA, 2007. Made by authors) 
 

Historical surface of main crops, 1990/2005
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Figures 8. Historical series of main crops of Senegal 

(Source: MA, 2007. Made by authors) 
 

From a regional point of view, cereal agriculture and its productions concentrate in the 
South-East regions of the country: Tambacounda, Kolda and Kaolack, especially in the last one. 
We have previously said that the city of Kaolack is an important river port for the agricultural 
production trade. In the following map, one can appreciate that this region is the most important 
agricultural one in Senegal not only in number of hectares, but also in tones of production. 
Moreover, without receiving an important contribution of national immigration (figure 4), it owns 
an important volume of active local population (figure 5) that seems to be stabilized by its 
significant agricultural numbers, among other reasons. 



Poor Hands in Far Lands: Seasonal Senegalese Workers in the Strawberries Plots... 
 

103 

 
Figure 9. Cereals surfaces and productions, 2008/2009 

(Source: ANSD, 2009. Made by authors) 

 
SEASONAL WORKERS HIRED IN SENEGAL: SOCIO-DEMOGRAPHIC 

PROFILE AND DEPARTMENTS OF ORIGIN 
It has been previously pointed out certain numbers that describe the working situation of 

great part of the Senegalese population: 36.3% of the workers are between 18 and 30 years old 
and, consequently, a great part of the active people are very young, more than half of the jobs they 
find (57.5%) are precariously occasional, the jobs they have (42.3%) correspond to inferior 
categories (jobs for which many times they do not earn money) and, besides this, half of all this 
population is related to the agricultural sector. Thus, this entails physic harshness, social discredit 
and high levels of autarky, surrounded by a big cereal agriculture that not only is unstable, but, 
moreover, because of its costs, is not at the reach of many farmers too. 

In this context, of working harshness and emigration towards cities and not towards 
Maghreb or the Canarias archipelago, it appears in Senegal the regulatory possibility to go and 
work in the agricultural sector in Huelva during the strawberry picking period. In that sense, the 
need shows a double direction. On the one hand, there is the Senegalese population eager to 
improve its living conditions, and on the other hand, there begins to be felt the needs of the 
businessmen in Huelva of reaching seasonal labour, of round trip, to realize the tasks of strawberry 
picking that workers from East Europe do not want to do anymore. This is a very significant 
change within a labour exporting society, such as the Senegalese one. Europe’s closed doors open 
not only by making possible the search of a job, but also by offering it. 

During the 2007/2008 campaign, in which the contracting of Senegalese workers in their 
country of origin was accomplished, 744 seasonal workers from Senegal arrived to Huelva. Of these 
workers, only 44 were men (5.91%) and the rest were women: 94.09%. The businessmen in the 
strawberry field have firmly chosen to hire women and not men. Initially, things were not like that. 
During the end of the eighties and beginning of the nineties, in the strawberry pickers’ team it was 
normal to check a gender balance that, however, has disappeared now. Several claiming incidents 
because of bad working conditions in the mid nineties, led by men, especially by Moroccans, seem to 
have played a crucial role in this respect. Nevertheless, businessmen do not openly recognize that the 
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contracting of women is related to their major submissiveness, especially that of the foreigners, 
concerning working the land and its socio-laboural conditions. More on the contrary, they lay the 
blame on the women’ predilection praising their effort when cutting and their gentleness when 
treating the fragile strawberry, as if this were a biological consequence of the gender. 

The contracting in Senegal of such a high percentage of women is enshrined in this context 
of discriminatory enterprise policy with respect to the gender difference. In fact, even though the 
seasonal female workers percentage is overwhelming compared to that of the seasonal male 
workers, many of the claims made by businessmen and by sectorial organizations concerning the 
process of contracting in the African country were related to the excessive number of men that the 
Government of Senegal called for the selection of workers and pressured so as they were finally 
hired. Even though the number of hired men is practically anecdotal, the claims exist, which can 
make one think that businessmen were to hire 100% female workers. 

Another one of the registered tendencies with regard to the contracting of seasonal female 
workers for picking up strawberry in Huelva is reflected in the age of the hired ones and in their 
marital status. Broadly speaking, businessmen in the strawberry field seek people not too young, 
not too old (between 25 and 40 years old) who, besides, have domestic burdens. This fact is related 
to the advantageous conditions of contracting in origin. Obviously, they are advantageous 
conditions for the receiving country, Spain. Every contract signed in origin for the season or 
agricultural campaign has a binding document for which the seasonal worker, either a man or a 
woman, who wants to be part of this group of farm workers, undertakes to return to his/her country 
immediately after the agricultural jobs for which they were hired have ended. This way, the 
contracting in origin does not open a gateway to Spain or to Europe via the agricultural work. In 
fact, the persons contracted in origin have only the right to establish their working situation in 
Spain and ask for a permanent work permit and residence from the fourth year of participating in 
the model of contracting in origin. Until that moment, the worker that wants to keep forming part 
of the group of foreign workers and, besides, that does not want to become an irregular immigrant, 
has to return to his/her country after his/her contract have finished. 

When the contracted workers, especially women, are not too young and have domestic 
burdens, the cultural memberships that made them responsible for the social reproduction of the 
family, the taking care and educate their children, the attention given to the elderly people, the 
responsibility concerning the economic balance of the family, etc., made them more dependent of 
their familiar enclave and, thus, increase the probability of going back home. In fact, with the 
contracting of this seasonal cohort, the AENEAS-CARTAYA project estimates the success of return 
of the Moroccan seasonal female workers over about more than 95% (AENEAS-CARTAYA, 2008). 

For this reason, as it can be observed in Table 4, the main age levels represented in the 
contracting of Senegalese seasonal female workers are those that cover from 25 to 29 years old 
and from 30 to 34 years old. In this age step, 57% of the Senegalese workers are found. 
 

Table 4. Ages of Senegalese female workers contracted in origin for strawberry picking in Huelva, 2007 - 2008 
(Data source: AENEAS-CARTAYA, 2009. Made by authors) 

Age levels (years) Number of contracted women % of the age levels 

18/19 5 0,67 

20/24 152 20,43 

25/29 217 29,17 

30/34 207 27,82 

35/39 107 14,38 

40/44 49 6,59 

45/49 7 0,94 

Total 744 100 
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In the same line, the percentage of seasonal female workers with domestic burdens is 
getting close to that which, for spinsterhood reasons, they probably do not have. It must be 
clarified here that in the handled data, we count only on the marital status of the persons 
contracted in origin, and not on the number of children or relatives in their care. Either way, the 
demographic data of women in Senegal, as the medium marriage age (18.3 years old), or of 
fertility (4.1 children in urban areas and 6.4 children in rural areas) (ANSD, 2005), inform, with 
a high level of probability, that the seasonal female workers who are married, separated, 
divorced and widowed, that is to say that 44.35% of the Senegalese female workers who arrived 
in 2007/2008 to Huelva had domestic burdens in their country. Moreover, even though we do 
not rely on data relative to the number of single mothers, the low use of modern contraceptive 
methods (they are used by only 18% of urban women and 5% of rural women) make possible 
that, within the group of single women, an important number of them get to work in the 
strawberry field while having domestic burdens in Senegal too. 

 

Divorced
2,02%

Widow s
0,81%

Separated
0,40%

Married
41,13%

Singles
55,65%

 
Figure 10. Marital status of the Senegalese women workers contracted in origin for Huelva  

(Source: AENEAS-CARTAYA, 2009. Made by authors) 

 
Moreover, there is a third requirement in the implicit norms of the contracting in origin, this 

time more related to the territory. The businessmen, in pursuit of optimizing the profitability of 
their groups, try to hire seasonal female workers who are from rural environments. This way, they 
make sure in a high level of probability that their seasonal female workers have done farm work. 
On the contrary, the low weight of agriculture in more urban regions, as we have seen before, 
makes less probable that the hired women from urban areas have any experience in farm working. 

Nevertheless, this requirement, although it seems to be solved in the case of the Moroccans, 
did not receive so much attention in the case of Senegal. In the process of contracting in origin, 
it is the Government of the country where people are to be hired, and in its case the 
Administration or delegated entity for that, the one that is in charge with the selection of the 
workers. From Spain, by means of the consular services, the necessities of the Spanish 
businessmen are distributed to the local authorities; a response is given to these necessities by 
appealing to the unemployed people of the country that they have to comply a priori with the 
profile required by the businessmen. Only that this is more or less taken into account according 
to the fluctuating interests of the local Administration. 

If the territorial distribution of the contracting of seasonal female workers in Senegal is 
observed (figure 11), it can be proved that the most represented departments are not precisely the 
most rural ones. Even though there is a large geographic distribution of the contracting, the origin 
departments of the Senegalese seasonal female workers are the ones that coincide with the most 
populated cities of the country: Dakar and Thies. The contracting has been realized in the cities, as 
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it happens in other countries such as Morocco, or it happened in Poland, Bulgaria or Romania. 
However, in Senegal the contracted ones are workers from urban areas on account of the low 
number of rural communities that have those departments. That is to say that the contracting was 
not realized in cities, but that they hired people from the city. 

It can be corroborated, for example, by observing the following map the contrast between 
the contracting within the department of Dakar and, 20 km further inland, the low contracting in 
the department of Rufisque. The same happens in the case of the department of Kaolack, where the 
capital of the department and the region, having the same name, is situated. A few kilometers 
away, there is practically a lack of contracting in the departments of Gossas and Fatick which has 
no other explanation than the location of the city with the biggest population in the neighbouring 
department and not in its delimitation. 

Big departments, but more far away from the capital or important cities, such as Podor or 
Bakel, registered low contracting rates. The same occurred with other more medium, small and 
outlying, such as Velingara or Ziguinchor. If the following map is compared to that of the figure 5, 
it can be observed that the contracting was realized in the departments with a large number of 
active population and, apart from the cases of Tambacounda and Saint Louis, which are explained 
by the urban population of their cities, the regional geography of the contracting in origin in 
Senegal coincides with the route of the laboural active people that we previously indicated. 
 

 
Figure 11. Seasonal workers contracted for Huelva’s agriculture by county of origin  

(Source: AENEAS-CARTAYA, 2009. Made by authors) 

 
Workers from rural environments have also been hired and not only from small or médium 

villages precisely, but from small hamlets of hardly twenty houses, badly connected to the 
communication network, away from urban centers of national weight, in outlying departments, 
without electrical installation, without telephone line and, probably, without water pipes. One 
possible example is the case of Dandone (figure 12). This hamlet is part of a rural community of 
Sedhiou. The department of Sedhiou not only is not the most important one of its environment 
both demographically and economically speaking, bordering on the unstable Guinea Bissau, but it 
administratively belongs to Kolda. In turn, Kolda is an outlying region whose best option of 
communication with the capital is by plane (with the implying costs), as Gambia and the river with 
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the same name separate, almost isolate from the rest of the country – and, thus, from the decisions 
and the places of power – this low-lying Senegalese region. 
 

 
Figure 12. Dandone (Sedhiou, Senegal) 

(Source: Google Earth, 2011. Made by authors) 

 
Nevertheless and with example as this one, the great part of the people contracted in origin 

comes from the main urban areas of the country: Dakar, Thies, Diourbel, Kaolack, Tambacounda 
and Saint Louis. It must be taken into account the fact that the studied statistics collect the place of 
birth and not the usual home address. The Sub-Delegation of the Government of Huelva, which 
administers all the data related to the contracting in origin, among which the home address should 
be emphasized, does not collaborate very much when providing the new data. The numbers 
studied for the elaboration of the maps are those handed over by the people responsible of the 
project AENEAS-CARTAYA, in whose database the home address does not appear, but, as we 
say, the place of birth does. 

Those data must be carefully managed when locating workers geographically. Their origin 
is known, but not what percentage of the people born in their places of birth have not already 
initiated a first migration towards the cities, where now they were selected and hired in order to 
come and work for the strawberry picking in Huelva. Taking this into account, the idea of 
gathering of the contracting in the urban areas is reinforced, without being necessary that the rural 
environment contributes with experienced workers in the agriculture field, apart from remittances 
and acquired experiences in Spain that do not directly go back to the rural environment. 

 
CONCLUSIONS 
In terms of migration, Spain has signed 15 agreements out of which 9 are with African 

countries, all of them from Western and Northern Africa: Morocco, Mauritania, Algeria, Cape 
Verde, Gambia, Guinea, Mali, Niger and Senegal. These are key countries which provide Spain 
with immigrant population by maintaining good relationships in terms of migration. Moreover, 



Diaz-Diego JOSE, Marquez-Dominguez JUAN ANTONIO 
 

108 

they are countries from whose borders, especially the coastal ones, arrive to Europe the most of the 
administrative illegal African citizens. It must be remembered that the strict controls imposed by 
Spain and the European Union in the last years for patrolling the entry of illegal immigrants by 
sea, especially by the Mediterranean Sea and the closest Atlantic Coasts to the Cádiz Golf, have 
made the Trans-Saharan route towards the South Mediterranean Sea lose the importance and the 
route that leads immigrants to the Western African Coasts begins to gain it, where now countries 
such as Mauritania, Senegal or Gambia are in the limelight. Anyway, a group of foreign African 
population that reach 1.076.889 citizens in Spain, what means 18.73% of foreign population at the 
national level (INE, 2010), justifies any type of effort leading to regulating the migration 
management between Spain and African countries perfectly well, especially concerning softening 
and providing the normative apparatus with new ways of labour migration. 

Many of the signed agreements with these African countries, specifically those of 
regulating the seasonal migrations with Morocco and Senegal, have not been motivated by the 
cooperative and development altruism. On the contrary, they are mirrored in the need of the 
agricultural market of certain Spanish territories, such as Huelva, of gradually remain without the 
workers that East Europe provided them with and that now, after Poland, Romania and Bulgaria 
have joined the European Union, arrive there in the same amount. 

The contracting of Spanish workers in their countries of origin is a vociferated need. 
Spanish agriculture, not even the vanguard productivist one, has been able to or has not been 
pressured enough to offer socio-working conditions good enough to be an attractive sector for the 
local worker. The lack of this national workforce has been covered by workers from countries such 
as Romania, Colombia or Morocco, among others. Practically, they have been searched for 
wherever they were. However, the rules of the contracting in origin prescribe that the farmer 
should take care of the costs of at least one of the two journeys, the outward or the return one, that 
have the model of worker contracted in origin implicit. 

Moreover, regarding these traveling expenses, the farmer must pay the costs that on the 
return journey (usually, the one the worker defrays as he/she has money to face the expense) 
derive from the trip from the place where they have worked to the Spanish border. When they 
travel by plane, farmers must pay the movement from the place of work to the city where the 
airport is, usually to Madrid. Those responsible for the sector inform us that, broadly speaking, the 
trip expenses are 60% defrayed by the businessman and 40% by the worker. Others state that the 
businessman use to pay more. However, the realized fieldwork makes us distrust these statements. 
Either way, the procedures and the expenses of the contracting in origin are being backed by 
subventions and help, both from the central Government and the Government of Andalusia; thus, 
the true percentage that the businessman contribute with is much less. The one who finally pays 
the agreed part is the weaker link, the worker. 

These trip expenses are ousting Latin American countries as potential grounds of seasonal 
workforce and they are redirecting the sight towards Africa. Moreover, as we have previously said, 
not only the businessmen are those not interested in the excessive trip expenses, maybe they are the 
least interested in the matter on account on their compelling need of workforce and the public help in 
order to handle it, but the mere workers too. In this sense, a cooperating equilibrium between the 
needs would be perfect as it is not about interests directly faced, but of mutual dependency. 
Nevertheless, the own logic of the replacing the national workforce by the foreign one in the lowest 
ranking of the labour system or in the tougher tasks of the same rest on the inequality principle. The 
contracting in origin supposes a change regarding the labour search. The businessmen are those who 
resort to crossing borders to supply the needs, but they do it by reproducing a model of segmented 
market in Piore’s way (1979). Even though workers are not attracted, but they should go directly and 
hire them there, economic inequalities keep being indispensable. 

The immigration related to the agricultural labour market has a strong economic dimension 
above, maybe, other motivations (Kostova, 2008). And if the agricultural work can be used as a 
precursor for the rest of the economic sectors, as if it were about a first phase to leave behind, 
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those workers, who feel motivated in their countries of origin to be hired and come, work on the 
field and go back to their homes after ending their contract, should value in a positive way the 
quick and easy possibility (from the legal point of view) of obtaining a European wage. If not, the 
contracting in origin could not and would not have had success. 

The contracting in origin, devoid so far of strategic plans which should seriously work co-
development in the areas which the temporary return workers come from, needs remote 
geographies, especially in the socio-economic sector. When inequalities between territories 
decrease and the migration restrictions disappear, the contracting in origin loses effectiveness. This 
is the case of Poland and Romania. The Spanish agricultural territories are continuously requiring 
new borders of agricultural experience, with less migration agreements with Spain and very poor 
economies. New borders not political-administrative, but laboural, in Turner’s terms (1982, 
commented by Escanilla, 1999), which make possible the expansion of the ecumene of temporary 
female and male workers for the fieldwork beyond their own national limits. This way, peasants 
willing to work in our vanguard agriculture are located; we are talking about peasants who in other 
ways would encounter no end of bureaucratic obstacles for emigrating and who, moreover, would 
come without many wage demands, as difference clouds and ignorance disorientates. 

The Senegalese experience is a very valuable example in order to reflect on the geographies 
and the territorial supports linked by means of the contracting in origin. As it has been pointed out 
in previous epigraphs, the contracting in Senegal was not all positive as it was expected to be. 
Probably, choosing this country was more influenced by the interests of the migratory politics of 
the Government than by the interests and requirements of the businessmen from the agricultural 
sector. Anyway, the error concerning Senegal was shared. The Spanish Government and the 
AENEAS-CARTAYA project, under the supervising of the mayor of the locality of Huelva, 
targeted a country with infrastructural shortages, both concerning communication means and 
resorts and structures of the very Administration. That firmly determined that the selected ones 
would come from urban environments. It is already a complex business the fact of hiring in 
countries as Morocco, with very good roads and an Administration with many resorts to begin the 
process of contacting and arranging meetings on a slightly superior number to that demanded by 
the Spanish businessmen10 and that, moreover, coincides with the required profile. Doing it in 
Senegal results even more complex. On the other hand, the Senegalese Government, according to 
technicians who participated in the procedure, insisted to the businessmen, emphasizing the 
obligation, on contracting women with specific names and surnames, that is to say that he forced 
to be hired those women who, for politic cronyism or directly related to the administrative 
apparatus, had interest in being part of the model. Finally, when arriving to Spain, businessmen 
complained that many of them did not respond to the required profile, that they had no interest in 
the farm work and that, in a few days, they disappeared from the farm, having used the contracting 
in origin as a gateway to Spain. This bad experience is the one that caused that in the 2009/2009 
strawberry campaign repeating female seasonal workers be hired; that is to say, those women who 
worked and then went back to Senegal. However, no other new female workers were contracted. 

Senegal is a country whose laboural and economical precariousness, especially among young 
people, and whose distance towards Europe, make the model of contracting in origin especially 
attractive. Nevertheless, these very characteristics make the fulfillment of the return compromise 
difficult, as there is so much difference between Spain and Senegal and it is so complicated to go back 
and leave the European opportunity knowing, on one hand, that the migration restrictions are tougher 
and tougher and, on the other hand, that the businessman may not want to rely on the worker for the 
following campaign without the existence of acquired rights, that the temptation of remaining on the 
first world ground, although irregularly, fancies really intensively. 

But this calibration error when choosing Senegal as origin of the seasonal workers does not 
inhibit the possibilities that experience has offered in order to observe and be critical with the 

                                                           
10 In this way, the businessman is enabled a minimum range in order to choose the workers whom he will finally hire. 
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inclination of the modern agriculture territories and their productive activities. Agricultural 
territories are demanding seasonal workers with experience in the domain and who, however, 
should not remain afterwards; they must only come, work and go back. Maybe the symbolical 
image of a service lift, which, at the beginning of every campaign, leave the necessary workers in 
the place of work and then make them disappear, reflects in a certain way the current situation. 
This does not deny the large co-development possibilities that the model of contracting in origin 
has for the specific territories. It only exposes that neither are they well managed, nor is there 
excessive interest in them being well managed. It must be pointed out that when the reserve 
develops, the model runs out of it. 

The demand of an agricultural experience relates, maybe more than the rest of the 
conditions, the origin rural territories and de destination ones. Senegal is an agricultural country 
that employs in the field domain more than half of its occupied populations and that, besides, does 
it within the family agriculture, little mechanized, with all that this implies regarding the fact of 
getting accustomed to the physic effort. Rich territories, with vanguard agricultures, search for 
linking to poor territories, with traditional agricultures, where they can find peasants willing to 
work in one of the toughest tasks in agriculture, harvesting, and to accept the most unfavourable 
conditions of the Spanish economic system: field conventions. From a more social point of view, 
rich territories look for workers with family burdens because their own experience dictates them 
that they are more responsible concerning work. Applying this to the contracting in origin in 
agriculture, a double advantage is obtained. On the one hand, seasonal workers are more 
responsible when working and, on the other hand, they go back to their homes to keep with their 
family tasks, especially in the case of women. 

The profitability of the Spanish vanguard agricultures seems to clearer and clearer depend 
on the contracting of foreigners abroad, enlarging this way the searching borders as the territories 
develop and find the seasonal job offer in Spain less attractive. And the implemented strategy turns 
out to look like a pervert mirror which, when the territories with vanguard agriculture look in, the 
figure of the territories which we should turn to concerning workers is reflected, also agricultural, 
but vice versa: fairly distant, little productive, unbalanced, with unemployment or 
underemployment, a generational change with a little promising future and poor, especially poor.  
 

 
REFERENCES 

 
Escamilla F. (2010), El significado del término frontera, in Biblio 3W. Revista Bibliográfica de Geografía y 

Ciencias Sociales 140. 
Fernández B. (2007), España ofrece a África occidental 100 millones de euros en ayudas, in Huelva Información, 9th of 

December 2007. 
Goldschmidt E. (2006), Storming the fences: Marocco and Europe´s anti-migration policy, in Middle East Report  239. 
Gordo M., García M., Díaz-Diego J. (2009), Perfil de los temporeros extranjeros en España con contratos en origen: primeras 

aproximaciones, in García-Lorca, A, ed., Inmigración y desarrollo regional. Almería: University of Almeria. 
Gualda E., Ruiz M. (2004), Migración femenina de Europa del Este y mercado de trabajo agrícola en la provincia de 

Huelva, España, in Revista de Migraciones Internacionales, 7:.36-65. 
Gualda E., Ruiz M. (2005), Procesos de sustitución étnica e inserción sociolaboral de mujeres extranjeras en Huelva, in 

Trabajo. Revista Andaluza de Relaciones Laborales 15: 177-193. 
Haas H. (2008), La migración irregular del África Occidental hacia el Magreb y la Unión Europea. Panorama general de 

las tendencias recientes, in Serie de Estudios de la OIM sobre la Migración 32. Geneve: Internacional 
Organization for Migration. 

Hamood S. (2006), African transit migration through Libya to Europe: The human cost. El Cairo: American Univerity in Cairo. 
Kostova M. (2008), Los efectos económicos de la inmigración. El sector de la agricultura en España. Sevilla: Consejo 

Andaluz de Relaciones Laborales. 
Lahlou M. (2005), Migrations irrègulières transméditerranéennes et relations Maroc – Union Européenn, in Actas de la XXV 

Conferencia Internacional sobre Población. Tours: International Union for the Scientific Study of Population. 
Lutterbeck D. (2006), Policing migration in the Mediterranean, in Mediterranean Politics 11: 59-82. London: Tylor & Francis. 
Márquez-Domínguez J. A., Gordo M., García Fco. J. (2007), Contratos en origen de temporada como política de control de 

flujos migratorios en España: <<el modelo onubense>>‘, in International Conference ‘New Migration Dinamics: 



Poor Hands in Far Lands: Seasonal Senegalese Workers in the Strawberries Plots... 
 

111 

regular and irregular activities on the European labour market’. Nice: University Nice Sophia Antipolis. 
Oumar C., Choplin A. (2005), Tenter l´aventure par la Mauritanie: migrations transsahariennes et recompositions 

urbaines, in Autrepart 36 : 21-42. Marseille: Institute de Recherche pour Développement. 
Piore M. (1979), Birds of passage: migrant labour and industrial societies. Cambridge: Cambridge University Press. 
Pliez O. (2004), De l´inmigration au transit? La Lybie dans l´Espace Migratoire Euro-Africain, in O. Pliez, ed., La 

nouvelle Lybie: sociétés, espaces et géopolitique au lendemain de l´embargo. Paris : Editions Kathala. 
Schuster L. (2005), The realities of a new asylum paradigm. Oxford: Center on Migration, Policy and Society, University 

of Oxford Press. 
Sow P. (2008), Nuevas estrategias urbanas y retroceso progresivo de las tierras agrícolas en la zona rural de Dakar, in 

Scripta Nova. Revista Electrónica de Geografía y Ciencias Sociales 69. Barcelona: University of Barcelona. 
Turner F. J. (1982), La frontera en la Historia Americana (1893). San José de Costa Rica: Autonomy University of Centroamérica.  
*** (1995), Sub-Secretary of State, Contingente de autorizaciones para el empleo de ciudadanos extranjeros no comunitarios 

en el año 1995, in Boletín Oficial del Estado 141, 14th of June 1995. Madrid: Government of Spain, Madrid. 
*** (2006), ASND (Statistic and Demography Agency of Senegal), 2006. Situation Economique et Social du Sénégal. 

Edition 2005. Dakar: Government of Senegal. 
*** (2007), El reto de la inmigración. Dos formas de llegar, in El Mundo, 10th of November 2007. 
*** (2007), Ministry of Agriculture of Senegal (MAS), Statistiques 2007. Dakar: Government of Senegal. 
*** (2007), Ministry of Foreign Affairs and Co-operation of Spain (MAEC), Nota de prensa 261: Encuentro del Ministro de 

Asuntos Exteriores y Cooperación con el Ministro de Asuntos Exteriores de Senegal. Madrid: Government of Spain. 
*** (2007), Organisation of Economic Co-operation and Development (OCDE), ‘Senegal’, in African Economic 

Outlook. Paris : OCDE. 
*** (2007), SubDir. Gral. Modernización (General Sub-Direction of Management Modernization), 2007. Ofertas de 

trabajo valoradas favorablemente en el marco de los contingentes de los años 2003, 2004, 2005 y 2007 
(30/06/07), Madrid: Ministry of Work and Immigration of the Government of Spain. 

*** (2007), Zapatero propone un pacto euroafricano para combatir la inmigración ilegal, in Diario de Noticias, 9th of December. 
2007, http://www.noticiasdenavarra.com/ediciones/2007/12/09/sociedad/espanamundo/d09esp17.1089449.php 

*** (2008), AENEAS-CARTAYA,  El alcalde presenta en Bruselas el balance del AENEAS y tres nuevos proyectos, in 
AENEAS-CARTAYA Web. Cartaya: Ayuntamiento de Cartaya, www.aeneas-cartaya.es 

*** (2008), Ministry of Foreign Affairs and Co-operation of Spain (MAEC), República de Senegal. Documento 114/2008. 
Madrid: Government of Spain. 

*** (2008), National Statistic Institute of Spain (INE), Censo Agrario (1962, 1972, 1982, 1989 and 1999). Madrid: 
Government of Spain. 

*** (2008), SubDir Gral. Modernización (General Sub-Direction of Management Modernization), Datos sobre 
contingentes, 2003-2007. Madrid: Ministry of Work and Immigration of the Government of Spain. 

*** (2008a), ASND (Statistic and Demography Agency of Senegal), 2008a. Situation economique et sociale du Sénégal, 
2007. Dakar: Government of Senegal. 

*** (2008b), ASND (Statistic and Demography Agency of Senegal), 2008b. Rapport Annuel des Statistiques du Travail, 
2007. Dakar : Government of Senegal. 

*** (2009), AENEAS-CARTAYA, Datos sobre la contratación en origen en Senegal, 2007/2008. Cartaya: Ayuntamiento de Cartaya. 
*** (2009), General Workers Union (UGT), Gestión de ofertas de carácter temporal. Sector agrícola. Contingente 2008. 

Madrid : Agro-Food Federation of UGT. 
*** (2010), National Statistic Institute of Spain (INE), Revisión del Padrón Municipal de Habitantes, 2010. Madrid: 

Government of Spain. 
*** (2011), Ministry of Labour and Immigration (MTIN), Anuario de Estadísticas del Ministerio de Trabajo e 

Inmigración, 2010 (and others). Madrid: Government of Spain. 
 
 

Submitted: Revised: Accepted and published online 
March 16, 2012 April 06, 2012 May 02, 2012 

 

 



AAnnaalleellee  UUnniivveerrssiittăăţţiiii ddiinn OOrraaddeeaa,, SSeerriiaa GGeeooggrraaffiiee  Year XXXXIIII, no. 11//22001122 (June), pp. 111122  --  112211 
ISSN 11222211--11227733, E-ISSN 22006655--33440099 Article no. 222211111111--556688 

 

http://istgeorelint.uoradea.ro/Reviste/Anale/anale.htm 

 
 
 
 
 
 

„DIALOG” BETWEEN GEOGRAPHIC AND ART LANDSCAPES  
 
 

AAlleexxaannddrriinnaa  ((MMOOCCAANNUU))  RRAADDUU    
University of Bucharest, Faculty of Geography,1st., Nicolae Balcescu Bd, sector 1, 010041, Bucharest, Romania,  

e-mail: alexandrina_mocanu@yahoo.com 

 
 

Abstract: The study focuses on the existing relationship between geographical landscape and 
artistic landscape. The connection painter-environment will be followed starting from the 
dialogue embedded in the cave paintings until its abstraction in the art of the 20th century 
painters. The relationship between painter and nature is highlighted through examples taken 
from the different art movements that make up the history of visual arts. The Nature, this 
inexhaustible source for pictorial motives and compositions, will be emphasized in this paper 
through enlightening landmarks that are found in numerous art works. The geographical 
landscape components have always been a source of artistic emotions and impressions, visible 
or invisible, concrete or abstract, which are found in the works of visual artists. Together, they 
highlight the relationship between geographical landscape and artistic landscape. 
 
Key words: impressions, genesis, abstract, geographical reality, chorematic model 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The study investigates the dialogue existing for ages between nature and man, considered 

as part of it 1. And if man has been surrounded by things created by nature, having a personal life 
and the necessary composition to astonish the poets, musicians and painters, then the dialogue has 
turned into an inexhaustible source of forms for the artistic creation. The man-nature 
„concert”emphasized by Clark (1969, p. 9) reinforces the dialogue between the nature’s structures 
and the artist, in our case the visual artist: „trees, flowers, grass, hills, clouds…have been for us 
objects of pleasure. We have created them in our imagination as a reflex of our moods. And we 
have come to consider them as belonging to a notion that we called nature. Landscape painting 
marks the stages through which our concept of nature has passed. Its birth and development 
starting with Middle Ages belong to a cycle during which the human spirit has tried once again to 
achieve a harmonious union with the surrounding world”. The same author aims to demonstrate that 
landscape art has become „independent” and he suggests four types in which artistic landscape can be 

                                                           
 Corresponding Author 
1 It didn’t take long before man perceived himself as symbol. In many traditions, starting with the most primitive ones, he is 
seen as a synthesis of the world, a microcosm. He is the center of symbolic world. Many authors, from Upanishads wise 
men to Christian theologians and alchemist researchers, reported the analogies and correspondences between the elements 
that animate the human being and those that govern the whole Universe. For some of them, the bones are related to earth, 
the blood to water, the lungs to air and the head to fire. For others, the nervous system is related to fire, respiratory system 
to air, blood circulation to water and digestive system to earth. The man is said to reach the three cosmic levels: the earth 
by his feet, the air by his chest and the Heaven by his head (J. Chevalier, A. Gheerbrant, Dicţionar de simboluri, Ed. 
Artemis, Bucharest, translation after the revised and supplemented edition published in 1969 in the "Bouquins" collection). 
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conceived: symbolic landscape, realistic landscape, fantastic landscape and idealized landscape. He 
manages to draw our attention on this classification using only examples taken from certain artistic 
periods when the landscape was the focal point of the painters. However, the present study is not 
limited only to the periods of time when the landscape dominated the visual arts, but it begins from the 
roots, continues with the stem and branches, and ends with the flowers and fruits representing the 
dialogue which is to be demonstrated. 

The idea is also supported by Woijciechowschi in his work in which the writer points out 
that „the history of landscape painting, in its broad sense, roughly confuses with the history of 
art”( Woijciechowschi, 1974, p.5). At the same time, he reinforces the undeniable existence of the 
dialogue between nature and artist over the history of arts, the painter being the one who imposes 
the rhythm in which the environment becomes part of his creation. „Nature, as an inexhaustible 
source of forms, as a model posing for the artist, as a background of dramas and epic stories, 
represents from ancient times an inexhaustible source of imagination for the visual arts of the 
entire world. Only the intensity of the interest for this theme differs. The degree of accuracy in 
expressing the motive on canvas grows or diminishes. The function of the landscape, which can be 
a basic element or a secondary issue of the pictorial composition, changes as a result of the 
unfolding of spatial perspective in front of the spectator” (Woijciechowschi, 1974, p. 5). 

The numerous works of theory, philosophy, art etc. have addressed the human position in 
relation with the environment, with the space surrounding him with new visions; thus, man-nature 
relationship has been identified in different forms and connections. For instance, when Liliane 
Guerry (1950) theorized the space issues she stressed the connection between the space and the 
landscape as a structure, building largely on Einstein’s theory (1914) according to which light and 
matter interact when seen from different reference systems. According with, space, form and 
dimensions of the objects are correlated with the relative state of arts, or with the reference system. 

A continuation of the correlation between artist and nature are the ideas of Gombrich 
(1981), who emphasizes the moment when the landscape became an artistic genre, making the 
distinction between the background landscape and the Landscape as „independent art”, arguing 
that the latter gradually emerged from the former. 

 
METHODOLOGY 
The research started with the choice and selection of some artistic „landmarks” from the 

history of visual arts, relevant for the present study and meant to consolidate the dialogue between 
geographical landscape and artistic landscape, which is visible in art throughout the history.At the 
same time, we pinpointed the dialogue’s coordinates on the methodological axis of each exemplified 
artist and specified the ways in which the geographical landscape was structured, organized and turned 
to account. Further, we developed a classification of the dialog between the geographical landscape and 
the artistic landscape by taking into account its evolution over the centuries. 

The study focused on the pictorial space as a coherent phenomenon, shown by the painter 
either in a figurative or in a non-figurative manner, which depicts the unreal environment, while 
also including elements from the real world. The research relied heavily on albums and books, 
both from geographical field and from visual arts, bibliographies, art histories, written evidence 
left by the artists, reproductions, images taken via Internet from famous museums of the world, 
specialty sites etc. The research materialized in the many examples selected with the purpose to 
emphasize the connection between the environment and visual artist. 

 
RESULTS AND DISCUSSIONS 
In order to get an enlightening picture of the dialogue we proceeded to a chronological 

classification of the history of landscape art by taking into consideration the landmark elements 
present in the visual works. We managed to emphasize this harmony by analyzing the sources and 
the longevity of the dialogue between geographical landscape and artistic landscape, from the first 
forms of visual expression till the end of the 20th century. 
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The Genesis Of The Dialogue Between Nature And Art 
The first forms of visual expression are found in various caves of the world. It is worth 

mentioning here the Altamira Cave in Spain, sheltering primitive drawings made about 22000 years 
B.C. and The Lascaux Cave in France (approximately 15000 years B.C.), in which „sorcerer artist” 
(Debicki et al., 1995) or „Paleolithic artist” (Faure, 1970) shyly drew on the walls the first elements 
of the geographical landscape, which existed beyond the safety offered by the cave (figure 1).  

 

 
Figure 1. Cave paintings - The Cuciulat Cave (Romania), approximately 15000 years B.C. 

(Source: image taken from www.transilvania-online.com) 
 

The Dialogue Nature-Artist In Antiquity 
The art of Antiquity was dominated by architecture, which produced various constructions, 

from Mesopotamian and Egyptian mega structures to the elegant Greek columns and the beauties 
of the Roman art. In this period, geographical landscape can be seen in the frescoes that decorate 
the façades of many buildings. 

In the art of Ancient Egypt, geographical landscape is conceived as a reality that will be 
encountered even after death (figure 2). 

The painter writes using forms, communicates through colors overlapped into strips called 
friezes, and uses the el fresco technique (the fresco) when painting the walls of the temples and 
palaces, but especially those of the tombs and hypogees. Thus, the painting of Ancient Egypt is the 
essence representing both an artistic period and a part of world culture. The Roman painting, 
known due to the frescoes unearthed at Pompei (the city destroyed by the Vesuvius eruption in 79 
A. D.) and in other locations, continues the representation of geographical landscape, seen in its 
relationship with mythological scenes or moments of everyday life. 
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Figure 2. Pharaoh hunting - Theban fresco, 15th century 

(Source: image taken from www.sctitube.com) 

 
The Dialogue Between Geographical Landscape And Artistic Landscape In The Art 

Of The Period Between The 15th And The 18th Centuries 
During this period, the dialogue between geographical landscape and artistic landscape 

goes on. We see again the geographical landscape represented as a decorative background of the 
figurative compositions. For instance, the natural components of the geographical landscape 
highlight the portraits or accompany the historical (figure 3), religious or ritual scenes. 

 

 
Figure 3. The Hunt in the Forest by Paolo Ucccello, around 1470, Ashmolean Museum, Oxford 

(Source: image taken from Istoria vizuala a artei, Frontisi, 2003) 

 
Most of the times, the landscape is not just a mere background, but an expression of the 

environment’s components, of the same rank with the human figures. Often, these components 
continue through form and color the action carried out by the characters present in the painting, 
thus emphasizing the expressiveness of the forms and compositional movements. 
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Figure 4. Hunters in the Snow by Pieter Bruegel the Elder, 1565, oil on canvas, Vienna, Austria 

(Source: image taken from 1001 Paintings You Must See Before You Die, Farthing, 2008) 
 

 
Figure 5. View of Delft by Jan Vermeer, around 1658 – 1660, oil on canvas, Hague 

(Source: image taken from www.artgallery.com) 
 

Renaissance, Mannerism, Baroque, Classicism and Rococo are artistic movements specific 
for the period between the 15th and 18th centuries.  They had complex and various ways of 
manifestation, which revived the ancient culture. Besides, the artist acquires the dimension of 
individual creator, thus turning the art history into a history of artists and their creations. Often, 
together with the human beings, geographical landscape is a component of the works of the visual 
artists’, which is seen as an object of esthetic and symbolic search. 
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During this historical period, landscape painting in the Low Countries became a real school 
for the great masters of the following époques. The Flemish painters emphasize the structure of the 
rural and town landscapes, as well as the light that will become an element of wonder for the 
impressionists (figure 4 - 5). 

 
The Emergence Of Geographical Landscape In The 19th Century Art 
Of the visual art movements of this century, Romanticism, Realism and Impressionism are 

the most eloquent and illustrative in terms of the scope of our research, which refers to the 
dialogue between geographical landscape and artistic representations. Never before was the 
landscape the focal point of the visual artists’ works. Secondary element of the creations belonging 
to the former époques and background for the main characters, starting with this century the 
landscape will become a subject and a theme; core of the curiosity and seed of the search of the 
visual artists, source of inspiration and of fusion with nature itself. 

From the multitude of visual works, we made a minimal but precise selection in order to 
exemplify some landmarks regarding the organization and structure of the geographical landscape in 
Europe. At the same time, we emphasized the way in which these elements can be interpreted based 
on the pictorial canvas. Thus, the dialogue can be perceived as a harmonious relationship between 
nature and painter, in which the latter filters everything in sight through its own perception depending 
on the environment he lives and works in and the artistic trend to which he belongs. 

For the German painter Caspar David Friedrich (1774 - 1840), the native landscape of 
Germany was one of the most important sources of inspiration for his works. The artist managed to 
render the sublime power of nature and to fill it with emotional content (figure 6). „The artist 
should paint not only what he sees before him, but also what he sees within him. If, however, he 
sees nothing within him, then he should also refrain from painting that which he sees before him”.  

 

 
Figure 6. Wanderer above the Sea of Fog, Caspar David Friedrich, 1818, oil on canvas, Hamburg 

(Source: image taken from 1001 Paintings You Must See Before You Die, Farthing, 2008) 
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The century of reactions, as the visual art critics and chroniclers used to call it, the 19th 
century is rich in works where geographical landscape, be it rural or urban, is central to the 
compositions. The works mentioned below demonstrate the genuine interest of the visual art 
masters for the environment and the obvious dialogue between painter and nature. Moreover, the 
artists wish to capture and express a wide range of feelings, sensations, emotions and real moments 
of everyday life (figure 7 - 8). 
 

 
Figure 7. The Boulevard Montmartre on a Winter Morning by Camille Pissarro, 1897, oil on canvas, private collection 

(Source: image taken from www.abcgallery.com) 
 

 
Figure 8. Girls Working in front of the Gate by Nicolae Grigorescu (1838 - 1907),  

oil on canvas,The National Art Museum of Romania 
(Source: image taken from http://fr.wikipedia.org) 
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Abstraction Of Geographical Landscape In The Art Of The 20th Century 
The representation of space, environment and geographical landscape is characterized by 

freedom in the use of color, by form abstraction and geometry, by diversity of employed materials 
and by the explosion of genres (figure 9). This critic art, coming like a protest, conveys a message 
and invites to reflection and philosophical thinking.  

 

 
Figure 9. Tunisian Gardens by Paul Klee, 1919, watercolor 

(Source: image taken from 1001 Paintings You Must See Before You Die, Farthing, 2008) 

 
Starting from the nature, Paul Klee (1879 - 1940), expressionist painter, writer and graphic 

artist, was concerned by the psychological and philosophical interpretation of the forms. „I have 
admitted as entitled the notion of concrete in the painting and using it I have started a new 
dimension. I have named the formal elements one by one and in their specific connection I have 
tried to explain their emergence from this state…„ confessed Paul Klee on January 26, 1924, at the 
conference organized on the occasion of its exhibition at the Kunstverein in Jena. The entire 
discourse mirrors the spiritual position of the artist and his major concern for the geometric form 
that symbolizes the Universe. 

Similarly, geographical reality (including the geographical landscape) suffered an 
abstraction process in the works of some geographers, who tried to retain the essential from the 
multitude of features. Without pushing it too far, we think that chorematic modeling developed by 
Roger Brunet might be the geographers’ reply to the expressionist movement, although the 
distance in time between the two is about 100 years. Yet, the main difference is that the latter 
appeared from utilitarian reasons. Today, if we are to analyze some chorematic models (Ianoş, 
2000, p.110), without appealing to the accompanying legend, we might find certain similitude with 
impressionist art. A chorematic model, besides its scientific content, includes a part of the rational 
feelings, but also the creative and artistic character of the geographer in his endeavor to represent 
graphically some hidden features of the landscape. 
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CONCLUSIONS 
Through examples and descriptions, we have demonstrated so far the existence of the 

dialogue between geographical landscape and the artistic landscape understood as a way of 
expression, as form and color, as a representation of the environment’s components and as a 
method of capturing inexhaustible subjects and themes of reflection. Implicitly, we have 
confirmed the hypothesis that most of the times geographical landscape was defined in the visual 
landscape as an argument for the existence of emotions, philosophical concepts, theoretical notions 
and creative taste. Synthetically, we might express the essence of the dialogue between 
geographical landscape and artistic landscape through the medium of some remarks that have 
become famous in the artists’ world (figure 10): 

 

 
Figura 10. Famous remarks on the Nature – Art dialogue   

 
Despite the artificial environment, contemporary man feels the need to reintegrate himself into 

nature, and he can do this mainly through his emotional feelings. The artist adds his unique perception 
in order to amplify and remove from the crowd emotions that are normally undetectable for a common 
admirer of the landscape. In other words, the artist becomes an agent who delivers the perennial values 
from nature to society, after having passed them, perhaps, through a divine filter. 



„Dialog” between Geographic and Art Landscapes 
 

121 

Aknowledgements 
This work was supported by project: POSDRU/88/1.5/S/61150 „Doctoral Studies in the 

field of life and earth sciences”, project co-financed through Sectorial Operational Program for the 
Development of Human Resources 2007-2013 from European Social Fund.  

 
 

REFERENCES 
 
Bell J. (2007), Oglinda  lumii.O nouă istorie a artei, Editura Vellant, Bucureşti. 
Clark K. (1969), Arta peisajului, Editura Meridiane, Bucureşti. 
Chevalier J., Gheerbrant A. (1969), Dicţionar de simboluri, Colecţia „Bouquins”, Paris. 
Da Vinci L. (1971), Tratat despre pictură, Editura Meridiane, Bucureşti. 
Drăguț V., Florea V., Grigorescu D., Mihalache M. (1976), Pictura românească, Editura Meridiane, Bucureşti. 
Debicki J., Favre J. F., Grünewald D., Pimentel A. F. (1998), Istoria Artei, Enciclopedia RAO, Bucureşti. 
Faure  E. (1970), Istoria artei, Editura Meridiane, Bucureşti. 
Farthing S.(2008), 1001 de picturi de privit într-o viaţă , Enciclopedia RAO, Bucureşti. 
Frontisi C. (2003), Istoria vizuală a artei, Enciclopedia RAO, Bucureşti. 
Giuseppe G. (1977), William Turner, Editura Meridiane, Bucureşti. 
Gombrich E. H. (1981), Normă şi formă, Editura Meridiane, Bucureşti. 
Guerry Liliane (1950), Cézanne şi exprimarea spaţiului, Paris. 
Ianos I. (2000), Sisteme teritoriale, Editura Tehnică, Bucureşti. 
Protter E. (1972), Pictori despre pictură, Editura Meridiane, Bucureşti. 
Walther I. (2003), Vincent van Gogh, Viziune şi Realitate, Editura NOI Media Print, Bucureşti. 
Woijciechowschi A. (1974), Arta peisajului, Editura Meridiane, Bucureşti. 
www.transilvania-online.com 
www.sctitube.com 
www.artgallery.com 
www.abcgallery.com 
http://fr.wikipedia.org 
 

 
Submitted: Revised: Accepted and published online 

March 20, 2012 April 24, 2012 May 09, 2012 

 



AAnnaalleellee  UUnniivveerrssiittăăţţiiii ddiinn OOrraaddeeaa,, SSeerriiaa GGeeooggrraaffiiee  Year XXXXIIII, no. 11//22001122 (June), pp. 112222  --  112277 
ISSN 11222211--11227733, E-ISSN 22006655--33440099 Article no. 222211111122--556699 

 

http://istgeorelint.uoradea.ro/Reviste/Anale/anale.htm 
 

 
 
 
 
 
 

ASSESSMENT OF PHYSICO-CHEMICAL QUALITY OF MUNICIPAL 
WATER SAMPLES OF MAKRONIA SUB-URBAN AREA OF BUNDEL 

KHAND REGION, INDIA 
 
 

Hemant Pathak 
Indra Gandhi Govt. Engineering College, Department of Chemistry, Sagar, (M.P.), India 

E-mail: hemantp1981@yahoo.co.in 

 
 

Abstract: Municipal water is one of the major resources of the drinking water in Makronia 
sub-urban area. In the present study samples collected from different localities in and around 
Makronia sub-urban area were analyzed for their physico- chemical characteristics were 
carried out during different months of the pre monsoon, monsoon and post monsoon seasons 
in sep. 2007 to sep. 2011. Results show that all the samples are under Indian standard limit for 
drinking purpose. The statistical analysis of the collected samples yielded the range of the 
variation, mean, standard deviation and co-efficient of variation. On the basis of analyses 
parameters, the results indicated the, satisfactory water quality of the water supplied by 
Municipal Corporation. 
 
Key words: Physico - chemical characteristics, Municipal water 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
Water is the elixir for life. Adequate supply of potable safe water is absolutely essential and 

is the basic need for all human being on the earth. The quality of water may be described 
according to their physico-chemical characteristics. For effective maintenance of water quality 
through appropriate control measures, continuous monitoring of large number of quality 
parameters is essential. However it is very difficult and laborious task for regular monitoring of all 
the parameters even if adequate manpower and laboratory facilities are available. Therefore, an 
attempt based on statistical correlation, has been used to develop mathematical relationship for 
comparison of physico-chemical parameters. 

A number of investigations attempted before to check the water quality assessment with 
reference to drinking purpose have been carried out in Sagar city (Pathak & Limaye, 2008a; Pathak 
& Limaye, 2008b; Pathak & Limaye, 2008c; Pathak & Limaye, 2011a; Pathak & Limaye, 2011b; 
Pathak & Limaye, 2011c; Pathak & Limaye, 2011d; Pathak & Limaye, 2012a; Pathak & Limaye, 
2012b; Pathak & Limaye, 2012c; Pathak & Limaye, 2012d; Pathak et al., 2011; Pathak et al., 2012). 

 
MATERIALS AND METHODS 
The present work aims to evaluate the municipal water suitability for drinking purpose. 05 

sampling places were selected for this study and these are wide spread in the study area. Municipal 
water was collected from sep. 2007 to sep. 2011. 
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The water samples were collected in 500 ml polyethylene bottles. All the chemicals used 
were of AR grade. Analysis was carried out for various water quality parameters such as water 
temperature measured by using mercury-glass thermometer, Colour by Pt-Co scale method, pH, 
conductivity and Turbidity measured by using standard pH meter, conductivity meter and 
Turbidity tube respectively. Total solids (TS) by gravimetric method, total dissolved solids (TDS) 
by digital conductivity meter, chloride content by argentometric method; Total hardness was 
calculated by complexometric titration using EDTA titrimetric method, alkalinity by titrimetric 
method. Dissolved oxygen by Winkler method. Biological oxygen demand by standard methods, 
chemical oxygen demand (COD) was measured by Open reflux methods. Iron and fluoride by 
colorimetric analysis and rest all the parameters determined by as per Apha (APHA, 2005). The 
value of the physico-chemical parameters were compared with desirable/permissible limit of IS: 
10500 drinking water specification (ISDW, 1991). The statistical analysis such as Pearson 
correlation matrix and curve estimation has been performed using by SPSS 11.0 Statistical 
Software (SPSS, 2011). 

 
Table 1. Sampling locations and corresponding habitats 

Station code-Sampling Locations Collection Place Sample Source 

S1- I. Deen dayal Nagar Residential Area Municipal Water Supply 
S2-Makronia chouraha Residential Area Municipal Water Supply 
S3- Raja khedi Residential Area Municipal Water Supply 
S4- Civil line Residential Area Municipal Water Supply 
S5- Gopal ganj Residential Area Municipal Water Supply 

Latitude           23°51'16"N,  Longitude        78°47'04"E 

 
RESULTS AND DISCUSSION 
The analytical results of physical and chemical parameters of municipal water were 

compared with the standard guideline values as recommended by the IS:10500 for drinking and 
public health purposes. Most municipal water found in the Sagar city has pH value ranging from 
about 7.2 to 8.4 is found to be alkaline in nature.  

Most of the municipal water samples are within the maximum permissible limit for 
drinking as per the IS:10500 standard. The value below 500 mg/l of TDS, indicating low 
content of soluble salts in municipal water which can be used for drinking without any risk. 
Site wise estimated values of  26 water quality parameters  for 05 municipal water samples 
are presented in above table 2. 

Results indicated that municipal water sources of S2 (ammonia), S4 (BOD) sampling places 
is slightly contaminated with respected to given parameters during  few analysis period, for 
remedial action, it may be suggested that the Municipal water quality of study area can be checked 
regularly. It may be concluded that sampling places S4 more BOD due to anthropogenic activities 
like lack of maintenance of pipelines leakage and contact with sewage. 

Some prominent correlations exist between water qualities parameters and from correlation 
values presented in table 3 and significance in table 4, it is revealed that: 

- strongly positive relationship between turbidity and BOD indicated that increased in 
turbidity values increased BOD; 

- strongly positive relationship between turbidity and o-Phosphate indicated that turbidity in 
water is mainly due to o-Phosphate; 

- strongly positive relationship between residual chlorine and DO indicated that addition of 
hypochlorous acid or bleaching powder in municipal water treatment increased in value of DO 
with residual chlorine; 

- TDS has strongly positive relationship with Chloride indicated that dissolved solids 
mainly contained chloride ions. Strongly negative relationship between chloride and permanent 
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hardness indicated in water sample present of chloride in lower amount and there is possibility of 
other ions like nitrate or sulphate in sample; 

- strongly positive relationship between Perm. Hardness and Ca hardness or Ca Content 
indicated that calcium is predominant ions in water sample; 

- multiple regression analysis method was used to evaluate relationship between DO and 
among other water properties (entire study). Identification of variables such as Colour, BOD, 
COD, Conductivity, TSS, pH, Residual chlorine, o-phosphate, Ammonia, Fluoride and Iron have 
significant and separate effects on the DO. 

 
Table 2. Statistical evaluation for different Parameters in the municipal water Samples of in and around 
Makronia sub-urban area 

 
 
CONCLUSION AND RECOMMENDATIONS 
The major conclusions derived from this study, carried out in the Sagar city are as follows. 

The physical and chemical parameters of the Sagar results shows that all the samples are under 
recommended limit for drinking purposes. 

On the basis of detailed chemical analysis, it may be suggested that the regular monitoring 
must needed for municipal water supply of study area, quality can be checked effectively from the 
results of the present study, it may be said that, the overall municipal water quality of Makronia 
sub-urban area is chemically fit for domestic as well as drinking purpose. 
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Abstract: In this study, we aimed to analyze the scientific aspects of the position of the 
University of Oradea between 2006 and 2010 in order to highlight the scientific potential that 
the university posesses. Using the statistical analysis and a specific methodology, we paid a 
special attention to the results (books, articles, theses and patents) obtained by teachers, 
researchers and students from the university in basic research, applied research and 
development research. 
 

Key words: University of Oradea, scientific research, scientific results 
 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The University of Oradea is located in the Bihor County and its academic tradition 

recommended as one of Romania’s most prestigious universities (figure 1). 
Thus, in 1780 was founded in Oradea a high education institution of philosophy that eight 

years later became the Faculty of Law, and since 1918 has been operating under the name of the 
Law Academy of Oradea (GSU, 2009). 

In 1963, the Pedagogical Institute of three years was founded, which started with two 
faculties: Faculty of Philology and Faculty of Mathematics and Physics, and later in 1964 were 
incorporated in the Faculty of History, Geography and Physical Education Department. 

In twelve years, wide areas was completed with technical (engineers) between the 
institution and from 1977 to 1983 it worked as the “Higher Education Institute of Oradea”. 

After 1983, education and humanities specialties began to restrict their activity, so in late 
1989 in Oradea remained only the Institute of Engineers, which was affiliated with the 
Polytechnic Institute of Cluj-Napoca. 

According to Government Decision no. 460/02.05.1990, Technical University which 
was founded in March 1997 was named the University of Oradea. Since foundation, the 
University enrolled in further development and it is ready to meet the needs of society and 
lifelong learning, the effectiveness and accountability 1. Within its operating faculties, 
cathedras and departments that play an important role in training specialists in various 
areas, areas requiring performance (UO, 2005).  
                                                           
 Corresponding Author 
1 http://litere.ubm.ro/istoric.php 
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Figure 1. Geographical location of University of Oradea 

 

 
Figure 2. Knowledge triangle 

 
In this respect, the university plays a key role in local and regional economic development 

functions just through its standard of education and scientific research. 
The material base is in a continuous development the infrastructure is develops 

continuously and the competence of teachers provides the best framework for teaching activities, 
research and recreation. Scientific research is an important component of the knowledge triangle 
(figure 2), which is a provider and beneficiary of an advanced knowledge essential for the future of 
society (Felea et al., 2009). 
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CONCEPTUAL FRAMEWORK 
By definition, university is a community of people of higher intellect which examine 

holistic and critically all aspects of human life (Powar, 2002). The examination involves two 
actors components, teachers and students who are engaged in talks, discussions and debates. If this 
perception is valid, then the university as an institution of higher education can be traced from 
ancient times. 

In 1852, Cardinal John Henry Newman, founder of the Catholic University of Dublin 
introduced the concept of university in a series of speeches, considering the need for separation 
between the search of knowledge and concerns of humanity, so that universities must be 
committed to full knowledge (Powar, 2002). 

Universities have had various academic models, many of them coexist. Thus some models 
are meeting academic major 2: 

- medieval model - focused on disseminating knowledge through teaching from teacher to student; 
- humanities and social model, the emphasis is on disseminating knowledge through 

teaching based on critical thinking and research as complementary teaching approach; 
- humboldtian model, the emphasis is on research in which teacher and student performance 

to the generation of knowledge, theoretical and practical problems are solved locally, regionally 
and internationally; 

- entrepreneurial model - academic act which is seen as a product of the financial 
perspective, this means a direct connection and serious employment, socio-economic environment 
and a large opening to the public university. 

The academic model on which is based the University of Oradea is the humanistic-social 
with entrepreneurial elements in which the economic environment serves the academic vision, and 
humanistic and social elements are reflected in stimulating critical thinking. 

Concepts and notions of higher education (college concept, the concept of university 
education and the concept of territorial system) are related to its evolution over time. The concept 
of faculty occurred in the early eighteenth century, designating a group of people dedicated to a 
particular study. The establishment of faculties, omit plays an important role in educating students 
(Vinţanu, 2001; Beculau, 2001; DEX, 2009; Boloş, 2010), consisting of the educational process of 
knowledge acquisition and training, essential to enter in society. In this context, higher education 
appears as an important tool in our training, to achieve the other goals. 

Also, universities function as open systems in which territorial components interact, with 
the purpose of training future specialists in various fields (Cocean, 2005). Therefore, these systems 
can be considered territorial units of the development level of regions, is extremely sensitive to 
changes in economical, social and cultural life of the region (Ianoş, 2010; Dabica & Svarc, 2011). 

 
METHODOLOGY 
The methodology used in this paper is based on a qualitative and quantitative information 

and the database obtained by the method of bibliographic documentation in Romanian literature 
and foreign literature (Cocean, 2005), statistical and mathematical method (Andrew & Stancu, 
1995), the comparison method (Petrea, 2002) and by research conducted in the field. 

 
DEBATES 
In 2006-2010, teaching at the University of Oradea was supplemented by scientific research 

that was conducted in 26 centers of research, development and innovation, and the chairs and 
departments of each faculty (Felea et al., 2009). 

Scientific research was done in research groups or by individuals (teachers, researchers and 
students), omit research is aimed in the following areas (as H.G. nr.749 of July 6, 2009) 3: science, 

                                                           
2http://www.democratieubb.ro/?p=183 
3 http://info.uoradea.ro/article/661.html 
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economics, engineering sciences, natural sciences, science humanities, social and political 
sciences, arts, physical education, agricultural sciences and forestry (Felea et al., 2009). 

In the case of professors, scientific research is part of the work they perform and complete 
on a regular basis (UO, 2005; Felea et al., 2009). 
 

Table 1. Number of teachers and researchers from the University of Oradea  
engaged in scientific research, in 2006 - 2010 

(Data source: CDI Projects and Programmes Office, University of Oradea) 

University of Oradea 2006 2007 2008 2009 2010 
Total number of professors 1374 1318 1291 1291 1287 
Total number of researchers 12 12 19 20 12 
Total teachers and researchers 1386 1330 1310 1311 1299 

 
In the period under study (2006-2010), scientific research at the University of Oradea 

included the fundamental side, practical side (results expressed in various publications) and 
research and development side (results expressed in patents) (David, 2006). 

Funding research was provided by national research programs conducted by the Ministry of 
Education (Program "Research Excellence” - CEEX and the National PN II), the international 
research programs offered by the European Union4 and implemented by the Ministry of Education 
and Research 5 (FP6, FP7 Programme, NATO and bilateral) and research contracts signed with 
various educational and economic units in the country and abroad. Output expressed in scientific 
include knowledge for solving theoretical and practical problems was operationalized6 through 
publications (books, articles, and various studies), theses and patents (UO, 2005; CDI Projects and 
Programmes Office, University Oradea). 

Analyzing the data (figure 3 and figure 4) we notice that in 2006 - 2010, the number of 
research projects won through national competitions by the teaching staff of the University of 
Oradea is much higher compared to the number of research projects won through international 
competition, since many national competitions launched by the Ministry of Education.  

 

 
Figure 3. The evolution of scientific research projects won through national competitions by teaching staff 

and researchers of the University of Oradea, in 2006-2010 and the average value (lei) / research project 
(Source: CDI Projects and Programmes Office, University of Oradea) 

                                                           
4 http://info.uoradea.ro/article/662.html 
5 http://ec.europa.eu/research/fp7/pdf/fp7-brochure_ro.pdf 
6 http://www.democratieubb.ro/?p=183 
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Figure 4. The evolution of scientific research through international competitions won by the teaching staff of 

the University of Oradea, in 2006-2010 and the average value (Lei) / research project 
(Source: CDI Projects and Programmes Office, University of Oradea) 

 

The average value (lei)/research project won the national competition was in 2008 
(117002.82 lei), while the largest mean (lei)/research project won through international 
competition has been increasing in 2008 (235100.42 lei). 

During 2006 - 2010, the income from research contracts won through national 
competitions was 20574275.27 lei, being much higher than the income from contracts won 
through international competitions (6541734.6 lei). Revenues were distributed in different 
segments of university expenditures: salaries, overhead, travel, equipment, teaching materials etc. 

In addition to scientific research based research projects, teaching staff and researchers 
from the University of Oradea have taken a broad range of fundamental and applied research 
whose results were expressed in various publications (books published by national and 
international, articles and various studies included in prestigious journals in the country and abroad 
and national and international scientific conferences volumes) (Munteanu & Munteanu Rodica, 
2004; David, 2006; Vladimirescu & Otovescu, 2007) and PhD theses. 

 

 
Figure 5. Evolution of the number of books published by national and international teaching staff and 

researchers of the University of Oradea, in 2006-2010 
(Source: CDI Projects and Programmes Office, University of Oradea) 
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In the period under study (2006-2010), is observed (figure 5) that teaching staff and the 
researchers of University of Oradea have published a larger number of books at publishers in the 
country compared to the number of books published from international publishers. 
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Figure 6. Evolution of the number of books published by teaching staff  and researchers of University of 
Oradea at the  national publishers in 2006 - 2010 and the average number of books published by national / 

teaching staff and researcher 
(Source: CDI Projects and Programmes Office, University of Oradea) 

 
The highest number of books published by national/teaching staff and researcher was in 

2007 (0.20 average number of books/teaching staff and researcher) following stimulation of 
teachers and researchers since 20077, through awarding scientific research (nr.1305 Ministerial 
Order of 13 June 2007, Government Decision no. 551/06.06.2007) and academic promotion 
criteria imposed by the specialized committees of the Ministry of Education (Ministerial Order no. 
of 3548 April 6, 2006). 
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Figure 7. Evolution of the number of articles published in ISI journals, in 2006 - 2010 by teaching staff of the 

University of Oradea and the average number of articles published in ISI journals / teaching staff and researcher 
(Source: CDI Projects and Programmes Office, University of Oradea) 
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Figure 8. Evolution of the number of articles published in professional journals, in proceedings of scientific 
meetings (national and international) in 2006 - 2010 by teaching staff and researchers of the University of 

Oradea and the average number of articles published in other journals/teaching staff and researcher  
(Source: CDI Projects and Programmes Office, University of Oradea) 

 
With regards to the number of articles published by teaching staff and researchers of the 

University of Oradea in 2006-2010, is observed (figure 7 and figure 8) a large number of articles 
published in scientific magazines and journals CNCSIS indexed base international data to the 
number of articles published in ISI journals, due to stringent criteria published in the ISI (Institute 
for scientific information) (e.g., the degree to which the article to be published containing citations 
of published articles for a magazine ISI impact factor score high and relatively high influence) 
(David, 2006). During this period, the highest number of articles published in ISI journals / 
teaching staff and researcher was in 2006 and 2008 (0.08 average number of articles/teaching staff 
and researcher), and the highest number of articles published in other journals/teaching staff and 
researcher in 2006 (0.78 average number of articles/teacher and researcher). 

Also, the qualities of teaching and scientific research of professors have been officially 
recognized by allowing the system to coordinate the qualifications for doctoral studies (Munteanu 
& Munteanu Rodica, 2004). 
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The number of doctoral theses completed in 2006 - 2010 (figure 9) under the leadership 
of doctorate from the University of Oradea has increased from 59 doctoral theses in 2006 to 95 
theses in 2009, increasing number of seats open for competition for admission to doctoral studies 
and the increasing number of areas that PhD. The title of PhD is essential for a teaching position 
or/and to promote academic and the accession in a better position, even other than academic. 

Scientific research is complemented by patents obtained by teaching staff as a result of 
solving problems of economic, medical, technical and others (CDI Projects and Programmes 
Office, University of Oradea). 

It is noticed that in 2006 - 2010, the University of Oradea teaching staff have obtained a 
total of 43 patents (table 6). The highest number of patents registered in 2007 (39 patents) to 2006 
(0 patent), 2008 (a patent), 2009 (a patent) and 2010 (two patents).  

The major concern in the University of Oradea for scientific research is reflected in the 
number of organized scientific events in the institution in order to promote areas of research and 
results and to attract new national and international funding (UO, 2005; David, 2006). 

 

Table 6. Number of patents obtained by the teaching staff of the University of Oradea in 2006 - 2010 
  (Data source: CDI Projects and Programmes Office, University of Oradea) 

University of 
Oradea 

Number of patents Total 

2006 2007 2008 2009 2010 
Patents 0 39 1 1 2 43 
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Figure 10. The evolution of scientific events held at the University of Oradea in 2006 - 2010  
(Source: CDI Projects and Programmes Office, University of Oradea; 8) 

 

In the period 2006 - 2010 (figure 8), the number of scientific events organized at the 
University of Oradea has grown from 7 events in 2007 to 19 scientific events in 2010. 
 

CONCLUSIONS 
Scientific research is a subset of research, the knowledge production is aimed to solve the 

theoretical and practical issues, plus and formulation of problems is an important step of scientific 
research (David, 2006). 

                                                           
8 http://www.uoradea.ro 
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Within the University of Oradea, in 2006 - 2010, scientific research was conducted jointly 
or separately, in research centers in the chairs and departments of each faculty. Particular emphasis 
was given to scientific research conducted on the basis of research projects, whose total value was 
lei 20574275.27 for research projects won through national competitions and 6541734.6 lei for 
research projects won through competitions international. During this time, teaching staff and 
researchers have published a total of 1123 national book publishers, 44 published books from 
international publishers, 4391 of articles published in professional journals, in proceedings of 
scientific meetings (national and international) and total of 436 articles published in ISI journals. 
Also, had a total of 43 patents as a result of solving problems of technical, medical, cultural. 

Through this research activity carried out by teaching staff and researchers, University of 
Oradea contributes to the economic, social and cultural local community, regional, national and 
even international. 
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Abstract: Using a specific methodology, quantified in specialized literature, a diagnostic 
analysis of 22 wooden churches from an area situated at the contact of Crişana, Maramureş 
and Transylvania has been conducted. The prospected elements have been analyzed from a 
quantitative, qualitative, structural and typological point of view. The result allows an 
understanding connected to the territorial reality of one of the most valuable wooden 
architectural heritage elements of Romania. 
 
Key words: cultural heritage, wooden church, Silvaniei Land 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The Silvaniei Land, situated in Sălaj County, overlaps a former bay of the Pannonian Sea. 

This sea is found between Plopişului Mountains and Meseşului Mountains, with a wide north-
western opening (Josan, 2009). The Land was built as a transitional space but in time became a 
regional and national heritage. This site is supported by public institutions and specialized bodies 
of central public administration  subordinated to the Romanian Government. In a mental space 
(Cocean, 2005) with specific demarcations made by Josan Ioana (2009) this is a heritage that 
excels in authenticity. This Land is comprised of historical monuments and people who appreciate 
the cultural heritage. The traditional appearance of the villages in the Silvaniei Land is given by 
the wooden architecture (traditional architecture) and, wooden architectural creations (wooden 
churches). Both of these structures does not only have physical value but is a symbol of human 
faith. Their construction dependeds on local natural resources (wood and stone), climatic 
conditions, relief and economic development. The wooden churches also present a set of features 
specific to the Romanian traditional architecture from the studied area (architectural style, 
materials and construction techniques, interior and exterior decoration). 

 
CONCEPTUAL FRAMEWORK 
The term „cultural heritage” had an ascendant evolution, characterized through the 

XXth century by expansion and semantic transfer (Vecco, 2010). It was used in the sense of 
paternal heritage, the heritage including everything people wish to save, from material culture 
to nature (Howard, 2003) and in the sense of monument. The heritage represents the most 
important component of a people’s cultural identity. Its destruction, therefore, can have 
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negative consequences on human dignity (Silverman & Ruggles, 2007). Without cherishing 
and respecting a community’s common cultural heritage left by past generations, we cannot 
speak of a people's cultural continuity 1. 

The concepts and the notions regarding the cultural heritage (the notion of monument, the 
concept of conservation and restoration of historical monuments and the traditional architecture 
concept) are related to its variety and complexity whic is, used both in Romanian and foreign 
literature. The concept of monument originates in Latin, „monumentum” meaning remembrance, 
memory. It is attributed to the most important works of humanity, such as works of architecture, 
monumental sculpture and paintings, inscriptions, archaeological structures, caves and groups of 
elements which have outstanding universal value from a historical, artistic and also scientific point 
of view (Curinschi, 1968; Michael, 2001). In this sense, monuments receive historical value, 
standing as an evidence of the past, as an artistic value, embodying an emotional power or having 
a practical value that depends on how they are used (Curinschi, 1968). During their long life, 
monuments suffer changes in their initial appearance due to human intervention, insects, fungi 
(Vilconciene & Drobeliene, 2000) and due to the destructive action of natural factors. For these 
reasons mentioned, it is necessary to conserve and restore these monuments. The conservation and 
restoration of historical monuments (wooden churches) are essential for the preservation of the 
humanity’s cultural identity (Curinschi, 1968). The churches were origionally handcrafted out of 
wood by carpenters. They were designed to be a house dedicated to the Divine power, the place 
where man and Divinity meet, melting through the religious act (Kiss & Bălu, 2000). In time, due 
to the modernization of inhabited areas and due to their decreasing number, such edifices became, 
coupled with their attributes of uniqueness originality and, important works of traditional 
architecture. Traditional architecture refers to constructions built by carpenters or people 
specialized in constructions who will not be their users. Carpenters received their knowledge 
orally from their ancestors and the materialization of their knowledge leads to an architecture 
specific to the area they belong to. Traditional architecture includes public buildings (e.g. 
churches) houses, constructions with economic character or technical facilities 2. 
 

METHODOLOGY 
The information analyzed in this study comes from the geography, architecture and 

history fields, from official statistics and from the research conducted on the field. This 
scientific research is the skeleton of a thematic approach which seeks to analyze notions and 
concepts related to the term „cultural heritage”. The research is designed to carry out a 
diagnosis of the wooden churches from the Silvaniei Land. 

Results were obtained using the following methods of geographical research: 
bibliographical documentation method - obtaining information from both the Romanian and 
foreign literature (Cocean, 2005); observation method. The results from the observation on the 
evolution of the wooden churches from the Silvaniei Land are reproduced through the 
geographical description (Cocean, 2005); historical method - a study on the evolution of the 
wooden churches „and an investigation of the causes that determine their modification over the 
evolutionary time trajectory” (Petrea, 2002, p. 21); the statistical method - collecting, processing, 
analysing and interpreting statistical data (Andrei & Stancu, 1995); analysis method - the data and 
information profiling process (Cocean, 2005); spatial analysis method - decoding the distribution 
of wooden churches, historical monuments in Sălaj county and quantitative and qualitative 
processing of the information obtained; comparison method - comparing the wooden churches 
from Sălaj, Bihor and Maramureş counties in order to determine differences and similarities 
between them (Cocean, 2005) and cartographic mapping - the transformation of information in 
cartographic representations (maps) (Ilieş et al., 2010; Petrea, 2005). 

                                                           
1 http://patrimoniu-rper.com/despre-patrimoniu.html. 
2 http://www.conservarearhitectura.ro/arhitectura-vernaculara.html 
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DIAGNOSTIC ANALYSIS OF WOODEN CHURCHES IN THE SILVANIEI LAND 
The land between the Plopişului and Meseşului Mountains, known as the „Silvaniei Land” 

(Josan, 2009), 22 wooden churches that have entered the national cultural heritage (Godea & 
Cristache-Panait, 1978; LMI, 2010; Josan, 2009). Twenty of these churches are under the 
patronage of Saints Archangels Michael and Gabriel (table 1). The wooden churches date from the 
XVIth, XVIIth and XVIIIth centuries, the oldest wooden church being the church „Sts. Archangels 
Michael and Gabriel” in the Bulgari village, Sălăţig commune (1547) (Petrean-Păuşan et al., 
2008). A meditation place for the Romanian peasant, these churches are true architectural 
Romanian creations in which the technical ingenuity and the skills of the carpenters, the power of 
adaptation to the natural, socio-historical, economic conditions and the respect for the faith of a 
long line of generations mix (figure 1 and figure 2). 

 

  
 

Figure 1. Wooden church from Tusa 
 

Figure 2. Wooden church from Porţ 
 

Table 1. The wooden churches from the Silvaniei Land 
(Data source: Godea & Cristache-Panait,1978; Petrean-Păuşan et al., 2008; LMI, 2010; 3) 

No. 
Commune/ 

Town 
Village/Church Patronage 

Construction 
year/century 

1 Şimleu Silvaniei Bic Assumption of Mary 1778 

2 Someş Odorhei Bârsa Sts. Archangels Michael and Gabriel XVIIIth century 

3 Hereclean Bocşiţa Sts. Archangels Michael and Gabriel XVIIIth century 

4 Sălăţig Bulgari Sts. Archangels Michael and Gabriel 1547 

5 Camăr Camăr Sts. Archangels Michael and Gabriel XVIIIth century 

6 Şimleu Silvaniei Cehei Sts. Archangels Michael and Gabriel 1765 

7 Chieşd Chieşd Sts. Archangels Michael and Gabriel XVIIIth century 

8 Bobota Derşida Sts. Archangels Michael and Gabriel 1700 

9 Dobrin Doba Mică Sts. Archangels Michael and Gabriel XVIth century 

10 Dobrin Dobrin Sts. Archangels Michael and Gabriel 1720 

11 Someş Odorhei Domnin Sts. Archangels Michael and Gabriel 1753 

12 Cehu Silvaniei Horoatu Cehului Sts. Archangels Michael and Gabriel 1749 

13 Jibou Husia Sts. Archangels Michael and Gabriel 1815 
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14 Cehu Silvaniei Nadiş Sts. Archangels Michael and Gabriel 1738 

15 Sălăţig Noţig Sts. Archangels Michael and Gabriel 1760-1762 

16 Marca Porţ Ascension of Jesus 1792 

17 Chieşd Sighetu Silvaniei Sts. Archangels Michael and Gabriel 1632 

18 Sâg Sârbi Sts. Archangels Michael and Gabriel 1707 

19 Sâg Tusa Sts. Archangels Michael and Gabriel XVIIIth century 

20 Cehu Silvaniei Ulciug Sts. Archangels Michael and Gabriel 1781 

21 Jibou Var Sts. Archangels Michael and Gabriel 1733 

22 Zalnoc Zalnoc Sts. Archangels Michael and Gabriel 1700 

 
THE STRUCTURE OF WOODEN CHURCHES 
Made of wood and supported on stone foundation or on the ground, the wooden churches 

prove the carpenter’s artistic techniques in manufacturing the wood while complementing the 
beauty of the natural environment. In terms of construction techniques, the style that stands out is 
Blockbau, a style that is composed of a system made out of wooden logs laid horizontally in 
crowns, with corner joints in dovetail and saddle notch (Godea, 2008). Their structure is as 
follows: narthex (or the women’s vestibule), nave (or the men's house), apse (or altar of God), 
shingle and metal roof, bell tower and porch (veranda). Based on these elements, on previous 
studies (Godea & Cristache-Panait, 1978; Petrean-Păuşan et al., 2008) and on the field research, 
we can identify three categories of churches using the door’s position as a criterion in relation to 
the geographical orientation (table 2): A - with southern entrance (figure 4), B - with northern 
entrance and C - with western entrance. 

 
Table 2. Typology of wooden houses according to their entrance 

Type Wooden churches from the localities: 

A - with southern entrance
Bic, Bârsa, Bulgari, Camăr, Cehei, Chieşd, Derşida, Doba Mică, Noţig, Domnin, 
Horoatu Cehului, Husia, Nadiş, Porţ, Sighetu Silvaniei, Sârbi, Tusa, Var, Zalnoc 
 

B - with northern entrance Dobrin 
C - with western entrance Bocşiţa, Ulciug 

 
Planimetrically speaking, the wooden churches from the Silvaniei Land have a rectangular 

plan. The altar’s apse is unhooked and polygonal with five sides (figure 3), „followed by the 
unhooked, square apse, deeply rooted in the Transylvanian Romanian architecture” (Godea & 
Cristache-Panait, 1978, p 239; Godea, 2008). 

The three rooms (narthex, nave and apse) are arranged along the longitudinal axis east-
west. The slender shape (form) of the wooden churches is given by the roof and the bell tower. 
The wooden or metal roof (figure 5 and figure 6) is supported by a system of beams and brackets 
which create, in some churches, a double roof that also covers the porch through broad eaves. The 
short bell tower is supported on the narthex and it is designed to shelter the semantron and the 
bells. These bells serve as an „extremely important means of communication in the village life” 
(Godea, 1996, p 81). The tower plan is square shaped and is equipped with belfry and cone shaped 
roof (Petrean-Păuşan et al., 2008). On the spire of the wooden churches from Chieşd, Derşida and 
Ulciug localities, we can notice the presence of certain turrets that give them a particular charm. 

The wooden churches from the Silvaniei Land are unique due to the spectacular bell towers 
which include, double roofs and proportions similar to the wooden churches from Maramureş. They 
are also, in terms of the presented characteristics, similar to those of Bihor (figure 7, figure 8 and 
figure 9). Another important difference is given by the church entrance. In Sălaj and Bihor, most of 
the wooden churches have access through the south side while in Maramureş the entrance is on the 
west side. In return, the wooden churches from Bihor, are richer in notched or carved ornaments 
compared to the ones in the Silvaniei Land, (Berindei et al., 1979). 
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Figure 3. Rectangular plan with the altar’s apse being 
unhooked and polygonal with five sides for the wooden church 

Sts. Archangels Michael and Gabriel from Derşida locality 
(Source: Godea & Cristache-Panait, 1978) 

Figure 4. Sketch for the wooden church 
Sts. Archangels Michael and Gabriel 

from Doba Mică locality 
(Source: Godea & Cristache-Panait, 1978) 

 

  
 

Figure 5. The wooden church with wooden roof 
from Sârbi  

Figure 6. The wooden church with metal roof 
from Chieşd  

(Source: Petrean-Păuşan et al., 2008) 
 

   
 

Figure 7. Wooden church from 
Cehei, Sălaj County 

Figure 8. Wooden church from 
Brădet, Bihor County 

Figure 9. Wooden church from 
Fereşti, Maramureş County 
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The interior structure and the paintings from the wooden churches are specific to the 
Orthodox Church (figure 10). The massive door frames, the small windows, the thick rope looking 
friezes and the carved pillars are the most important external elements that enhance their artistic 
value and originality (Godea & Cristache-Panait, 1978; Josan, 2009). 

 

 
Figure 10. Images with the interior of the wooden church Sts. Archangels Michael and Gabriel from Sârbi 

 
SPATIAL DISTRIBUTION OF WOODEN CHURCHES 
The wooden churches from the Silvaniei Land are located in the villages from the basins of 

the Barcăului, Crasnei şi Sălajului valleys (figure 11) (Godea & Cristache-Panait, 1978;  Petrean-
Păuşan et al., 2008). 

 

 
Figure 11.  Spatial distribution of wooden churches from the Silvaniei Land Located on hill tops, in the 
precincts of the village, the churches remained mostly inactive due to their historical monument 

status and the construction of brick churches (table 3) 
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Table 3. Wooden churches typology according to their roof type, 
their location in the precincts of the village and their liturgical activity 

(Data source: Godea & Cristache-Panait,1978;  Petrean-Păuşan et al., 2008) 

Commune/ 
Town 

Village/ 
Church 

Location in the  
precincts of the village 

Roof 
Liturgical 
activity  

Geographical 
orientation 

Geomorphologic 
aspect 

wood metal Yes No 

Şimleu Silvaniei Bic west hill X  X  
Someş Odorhei Bârsa central hill  X X  

Hereclean Bocşiţa central hill X   X 
Sălăţig Bulgari vest hill X   X 
Camăr Camăr north hill X   X 

Şimleu Silvaniei Cehei east hill X  X  
Chieşd Chieşd central hill  X  X 
Bobota Derşida central hill X   X 
Dobrin Doba Mică east hill X  X  
Dobrin Dobrin South hill X   X 

Someş Odorhei Domnin east hill X   X 
Cehu Silvaniei Horoatu Cehului central hill X  X  

Jibou Husia central hill  X X  
Cehu Silvaniei Nadiş central hill X  X  

Sălăţig Noţig central hill X   X 
Marca Porţ east hill X  X  
Chieşd Sighetu Silvaniei central hill X   X 

Sâg Sârbi central hill X  X  
Sâg Tusa South-east hill X   X 

Cehu Silvaniei Ulciug central hill X  X  
Jibou Var north hill  X  X 

Zalnoc Zalnoc central hill X   X 
 

CONCLUSIONS 
The knowledge of the wooden cultural heritage is important for the community from the 

Silvaniei Land because it reflects its past, present and future. In agreement with this idea, we 
studied 22 wooden churches from an area of contact between Crişana, Maramureş and 
Transylvania. These were approached in terms of quantity, quality and local and regional 
characteristics (structure, architectural style and typology). Made of wood and supported on stone 
foundation or on the ground the wooden churches community from the Silvaniei Land prove the 
carpenter’s artistic techniques in manufacturing the wood. Located on hill tops, in the precincts of 
the village, they present a series of characteristics: rectangular compartmental plan (narthex, nave 
and apse), unhooked and polygonal or square apse, porch (veranda), wood and metal double roof, 
short bell tower supported on the narthex, with belfry and cone shaped roof, and turrets on the 
spire of three churches. The external elements that enhance their artistic value and originality are 
the massive door frames, the small windows and the friezes which resemble thick rope. Taken into 
consideration the presented characteristics, the wooden churches from the Silvaniei Land differ 
from those of Maramureş (high bell tower, double roofs...) and are similar to those of Bihor except 
in terms of ornament. Included on lists, in heritage programs and strategies elaborated by the 
Ministry of Culture and National Heritage, the wooden churches have managed to survive the 
current economic, social and cultural evolution. 
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Abstract: In the article the author described the process of glaciation and its effects, which 
has an impact on formation of the terrain of Poland and in particular of Warmian-Mazurian 
region. In the article the author presented the processes of creation and shaping of glaciers, 
their types and particular features of terrain, which appeared as an effect of the glaciers' 
activity. The analysis of the Warmian-Masurian region was overtaken from the perspective of 
the appearance of the effects of glaciers activity in the area, mainly the changes in terrain, 
climate and vegetation. The author also evaluated the tourist and recreational attractiveness of 
the area, he presented its great natural richness and assessed its uniqueness in comparison 
with the rest of Poland and Europe. Also other characteristic of Warmia and Masuria were 
presented in the article. 
 
Key words: Poland, Warmian-Mazurian region, process of glaciation and its effects 

 
 

*  *  *  *  *  *  
 

 
The process of glaciation and movement of the glacier in Europe and thus in Poland 

thousands of years ago had a fundamental impact on shaping the surface of the territory where 
it's wandering took place.   

The most interesting shapes of the ground lateral and terminal moraine the glacier left 
behind in the north-eastern Poland, mainly in the area of today's Warmian-Mazurian 
Voivodeship. Tourist and environmental values of this area, shaped by the glaciers put it in the 
place of the most beautiful Polish, European and even World's regions. 

In Poland and Europe the region of Warmia and Masuria is seen as an area of great 
potential for recreational tourism with plenty of lakes, forests and rich historical past. Warmian-
Masurian Voivodeship is located in the north-eastern part of Poland and consists of the three 
largest historical lands, which includes Wamia, Masurian and Powisle. 

As it was previously mentioned, the area of Warmian-MasurianVoivodeship is 
special - it stands out thanks to its unique terrain and its environmental richness, where the 
foundation is created by remarkable composition of natural forms - which makes the region 
suitable for resting and recreation. 
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Figure 1.The geographical location of the Polishin Europe. 

(Source: http://watchdog.org.pl/89,narzedzia_polityczne.html) 
 

 
Figure 2. The place of Warmian-MasurianVoivodeship in the administrative division of Poland. 

(Source: http://encyklopedia.interia.pl/) 
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Figure 3.The administrative division of Warmian-MasurianVoivodeship into Counties 

(Source: http://www.bratalbert.org.pl/portal/informator/warmin_m.html) 

 
The uniqueness of the existing terrain and its form is the result of the glacier's action 

which particularly left its marks on the region of Warmia and Masuria. Studying the changes 
in lithosphere and in its surface is the task of historical geology. It is assumed that the 
phenomena and geological processes that took place in the past are mirrored in recently 
discovered fossils. They allow a very precise estimation of the rocks' age - both absolute and 
relative dating and hence the time of glaciers movement 1. 

At the turn of tertiary and quaternary - about 1.87 mln years ago - deep and rapid 
climate changes of global reach took place. Enormous snowfalls and minus temperatures on 
the remarkable area of the Earth led to the creation of huge glaciers. It was how the era called 
the pleistocene began 2. 

The glacier's ice is created above the area of snow line. On this level snow practically 
never melts - so the consequence of further downfall is its piling. Because of the weight of the 
upper layers, the lower layers take the form of ice grains, called firn therefore these areas are 
called firn fields. Observed from the distance - firn is white which is caused by air bubbles 
inside it. Lower parts of the glacier are darker - there are less bubbles inside and even frozen 
water can be found there. 

As a consequence of the changes, firn turns into firn ice (intermediate stadium between firn 
and glacier's ice) which consists of ice crystals joined by fine-crystalline ice mass created as a 
result of melting of the surface snow. At a time when the thickness of the ice layer reaches 50 
metres the glacier starts to spread sideways - „advance”. 

Thanks to the permanent cold climate the thickness of the layer of pressed ice grows and 
the glacier spreads sideways or it radiates outside the point of the highest pressure. The weight of 
accumulated masses of snow can cause itself the sliding of the glacier on the surface and in 
consequence - movement. Glaciers are divided into ice sheets and mountain glaciers, as well as 
some sort of an intermediate version - glaciers of Norway. 
                                                           
1 http://www.wiking.edu.pl/article.php?id=17  of 02.02.2012 
2 http://www.wiking.edu.pl/article.php?id=285#zasiegi_zlodowacen_w_polsce of 02.02.2012 
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Figure 4. Iceland glacier 

(Source: http://pl.wikipedia.org/wiki/Lodowiec) 

 

 
Figure 5.The example of contemporary glacier in Argentina 

(Source: http://www.hondavaradero.pl/Ameryka/cel.html) 
 

 
Figure 6. The Aletsch glacier in the Bernese Alps. 

(Source: http://pl.wikipedia.org/wiki/Lodowiec) 
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Ice sheet takes a lot of space including mountains as well as lowlands. Existing ice sheets of 
Greenland and also those of Antarctic are the remnants of the last ice age which took place in 
Pleistocene. During its lasting a huge areas of Europe, Asia and North America were covered in 
ice sheet. After its presence vast areas appeared which are recognized today by their postglacial 
terrain. Currently ice sheets cover the area of 14 mln sqkm, accumulating about 24 mln km³ of 
sweet water - it is about 1,1% of hydrosphere and about 96% of land surface water, while ice sheet 
can achieve the thickness of about 4,78 km. 

Norway glaciers build vast ice cups which cover top parts of mountain ranges and they go 
down the valleys with their numerous tongues. They can be observed in Norway, Island, Novaya 
Zemlya and Patagonia. 

Mountain glaciers are the smaller form which lies in the deep basins situated above the 
snow line, called glacier cirque or corrie. Here, as a result of snowfall accumulation fluent 
transformation into firn and glaciers ice happened. As a result of the abundance of produced ice 
the glacier is moved from firn field and directed below the snow line and  
take form of glacial lake, which further flows to the place, where the temperature enables to set the 
stability between the content of flowing and the melting of the ice. 

The appearance of the glaciers is not an archaic phenomenon as even nowadays we can find 
mountain glaciers for example those in the Himalayas, the Karakoram, the Hindu Kush, the Tian 
Shan, the American Cordillera, the Andes, Kilimanjaro the Alps or in the Scandinavian Mountains. 
In case of the ice sheet (continental glacier) it appears in the Antarctic, Greenland and Island. The 
examples of existing glaciers on different continents are presented below in the pictures 1, 2, 3. 

The erosive-accumulative activity of glaciers manifests in glacial terrain which contains a 
lot of terrain forms. Remarkable areas of the Earth are influenced by glacial morphogenesis.  

In the landscape formed by the ice sheet, we find such forms as: 
1) Moraines are the forms created by drift clay carried and settled directly by the glacier. 

They accumulate rocky material, which had their beginnings in exaration of the rock surface on 
the area of Scandinavia. In case of moraines which were created depending on the way of 
sediments accumulation we enumerate the following forms: 

a) terminal moraine - parallel to the ice sheet forefront the rows of embankment, as well 
as hillock appeared as an effect of its prolonged stop. While the rock material was accumulated as 
a result of intense melting the ground moraines were formed from ice.  

b) ground moraine - these are the vast flattened or wavy areas differentiated by contained 
cuppings (the lakes of ground moraine). They were formed on the back of ground moraines as a 
result of drift clay accumulation under the ice sheet. 

2) moraine lake - „released” elongated zones which were accumulated in time of the 
movement of the melting ice sheet forefront. 

3) Sandar are vast areas made of gravel and sand settled as a result of waters of 
glacier's origin, while the stop or recession of melting glacier, formed on the outskirts of 
ground moraines. As a result of joining of fans they created vast sandurplains, surfaces 
appearing on the area of Polish low. 

4) Urstromtals are the broad valleys of flat bottom created in the period of the longer stop 
of the ice sheet. Later water from the melting glacier flowed this way. 

5) Subicevalley was a result of eroding activity of subsurface waters flowing in the cracks 
in ice. They're ususally long, relativelly narrow, mostly deep with an uneven bottom and steep 
sides. Sometimes they're filled with water (tunel-valley lake) 

6) Tunel-valley lake-these are the lakes which appeared in the valleys after the melting 
of the ice sheet. 

7) Loess is a yellow sedimentary rock which causes the fertile soil (chernozem) to appear. 
A lot of dissertations express no doubt that the decisive event which has a significant impact on the 
terrain in Warmia and Masuria was the last glaciation which covered the whole Northern Europe 
including current Polish territory (Achremczyk, 2000). 
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Figure 7. The range of glaciation in Europe from the so called Vistula period 

(Source: http://www.historiasztuki.com.pl/10_PRE_01.html) 

 
Picture 4 illustrates the area of glaciation in Europe including the current Polish territory. 

The most important centre of glaciation on the continent was Scandinavia. As a result of even 
climate changes after the cold wave the warming began, which led to spreading of the ice sheet on 
the vast areas of European continent covering 5 mln sqkm where in the consequence of warmer 
periods it withdrew (melt). Intervening (transgression) of the ice sheet on the particular ground in 
chilly periods is defined as glacial (glacial period). In contrast, withdrawing or recession of ice cup 
from the area is called interglacial.  During glacials smaller oscillatory movements happened but 
they didn't lead to the full withdrawal of the glacier. 

 

 
Figure 8. The reach of the fourth glaciation in Poland 

(Source: http://www.mount.cad.pl/g/historia/prawa/plejstocen/plejstocen.html) 
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There were stadials or phases (the cycles of ice sheet accretion) as well as interstadials (the 
cycles of withdrawing of the ice sheet). According to scientists ice sheet reached Poland 4 times so 
we had four glacials. Assuming that the period in which we live. Holocene-is an interglacial 
another glaciation is supposed to come. While the territory of Poland was covered to a bigger or 
lesser degree by the Scandinavian glacier, in the high mountains (Tatras and Krknose) local 
mountain glaciers were formed. In the period of glaciations the precinct of ice sheet changed for a 
few times. This is possible to establish which grounds were in the reach of each glacial basing on 
the analyses of sediments or glaciers' forms characteristic for the development of the glaciers. 

First Podlaskie's glaciation (Gunz) involved only the area of North-Eastern Poland 
and the part of the Litoral Szczecin. In the Western part of the country no signs of the oldest 
glaciation can be observed. 

The second Southern-polish glaciation (Mindel) with its maximum reach (San's 
glaciation II) is the biggest spreading of the ice sheet in our country, reaching as far as the northern 
declivities of the Karpathians and the Sudetes (400 m. above the sea level). Then the Glacier 
pushed deep into the area of middle-mountainous dells and valleys, Mount  
Sleza, as well as the highest tops of Swietokrzyskie Mountains, which appeared from the ice as 
nunataks - rocky hummock surrounded by the ice cover. 

During the next middle Polish glaciation (riss) of the maximus stadial the glacier reached 
the Sudetes and the northern line of Lesser Polish Upland and Lublin Upland. Using the terrain's 
orography the ice sheet wedged into the gap from Vistula, Raciborska Dell, and it also covered the 
most of Silesian Highland and Nidzianska Basin.  

In the case of northern Polish glaciation (wurm) the borderline for the biggest spreading 
of the ice sheet is a line, which goes from Gubin, Zielona Góra, Leszczno the north of Konic in the 
direction of Płock, further east from Vistula through Nidzica, SzczytnoGrajewo and Augustów up 
to Grodno. Mountain glaciers as well as the ice sheet had a gigantic impact on the Polish terrain. 
As the result of their movement the bedrock was destroyed, which is called egzaration process, 
where they accumulate and spread the rock material previously located in the ice. 

This is how the glacial (postglacial) terrain was formed and we can divide this into: 
- lowlands, for example lake landscape (Warmian-Masurian); 
- mountainous, for instance Alpine landscape. 
The glacier caused climate changes as well, which manifest in the difference of forestation, 

hegemony of one type of plants or the appearance of a new species of trees or domestic plants. 
The changes were dictated by the ice age, counted in hundred thousands years, and its last 

appearance took place 70 thousands years ago and finished only just in 12 300 BC. It was when 
the landscape of Baltic littoral and lakes were formed. During the warmer periods of the ice age 
the ice sheet withdrew, stopped or came back, which was the possible cause of cooling. 

Finally, the glacier's withdrawal formed the zones of ground moraines, lakes of Wamia and 
Masuria and vast sandurs, which are called piskie, kurpiowskie, suwalskie or augustowskie. In the final 
phase of the ice age the melting waters from the glaciers formed vast lakes in the valleys and cavity of 
the ground. Also the Prussian plane was shaped which was divided by the hummocks ground moraines 
of Elbląska Upland, Górowskie Mountains as well as Sambijska moraine. Withdrawing ice sheet left 
behind the piles of sand, gravel, stones, clay, or the blocks of ice buried deep inside, which, as a result 
of climate warming started to melt and erode river valleys. This is how the terrain of Warmia and 
Masuria started to create. Thanks to the climate warming the vegetation started to grow. In the 
beginning it was limited and not entirely rooted in the sand, later with the flow of time and closer to our 
epoch forests appeared, which started to cover the majority of the studied area. 

Before the ground was covered in forests, there was a period of treeless tundra. In the fresh 
postglacial landscape of Warmia and Masuria the fens were formed, which were soon covered in 
grass, bottlebrush, moss or dwarfish birch-wood. In the thriving landscape occasional groups of 
trees appeared which signalized the oncoming appearance of tundra. The evidence is given by the 
sediments which can be found in the Mikołajski and Kruklin lakes. The method of counting the 
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content of radioactive carbon isotope showed that about 9500 or 9080 years BC in the Masuria 
there was a pine wood and birch-wood forest and the average temperature could even reach about 
12 degrees Celsius. Climate conditions controlled the development of the forest, constantly 
spreading its reach 3. Just when the ice sheet moved to the northern Europe accompanied by the 
climate warming, tundra became covered by forest and animals appeared. Between 8300 - 4500 
BC another climate warming took place, characterized by warmer winters and higher humidity 
which enabled thermophilic trees to grow. On the sandy areas pine wood primeval forests 
dominated whereas on the fertile grounds leafy forests dominated - with the predominance of oak, 
ash wood and elm tree. Harry Lauder's walking stick also became visible. 

In the neolithic (younger stone age), which took place in 4 - 1,5 thousands years BC climate 
changes appeared which gave ground to the appearance of civilization. 

The humidity got higher, the time of plant vegetation lengthened, fens were formed, the 
area of oak forest widened, spruce forests appeared and fertile brown soils were formed, which 
was dictated by the development of leafy wildwoods.  
 

 
Figure 9. The typical elements of postglacial terrain 

(Source: http://wiking.edu.pl/article.php?id=285) 

  
Picture 6 shows the formed terrain after the withdrawal of the glacier. The area of Warmia 

and Masuria which is of our interest is characterized by a differentiation of terrain as well as by the 
appearance of such elements as: sandurs, Urstromtals, ground moraines, lakes, rivers and hilly 
terrain. Summing up the period of research on the history of Warmia and Masuria and the formation 
of their terrain, climate and vegetation after the ice age, it should be highlighted that the land in the 
north-eastern part of Poland is very characteristic and rich in nature's variety. This is what marks it 
out from other regions of Poland. As a result of the activity of continental glacier the terrain of 
today's Warmia and Masuria was formed in a very interesting way. The chain of moraine hills 
appeared, the biggest of which are Mount Dylewskain the West (312 metres) and Szeskie Hill in the 
East (309 metres), numerous hummocks of eskers and silicons, vast sandur plains fans, or endoheric 
cavities. By the indundation as well as along the northern boarder terrain was remarkably errected. 
The range of hills which were formed here consist of the Kamieńska Upland in the east with its 
highest point at 216 metres above the sea level) and the Elblaska Upland in the west. 

One of the most characteristic areas for Warmian-Masurian Voivodeship is the region of 
the Masurian Lake district which is situated between Valley Vistula and Polish border in the north 
                                                           
3 Ibidem, p. 11 
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-south, without clear boundaries it turns into the vast Masovian Plane. The terrain of this part of 
the country, which is named the Masurian Lake district is extremely varied as a consequence of an 
ice sheet activity and fluwo-glacial waters. You can observe here numerous hummocks, plains, 
valleys cut by rivers, streams, and creaks of different width but a remarkably big slope. Despite all 
this, the lakes dominate the area and that is why this region is called “The land of the thousands 
lakes”. The group of lakes of glaciers origin on the Masurian Lake district consists of over 2700 
natural water tanks of the 1ha - surface. 

On the the Masurianlake district we can find two types of lakes: 
- ribbon lakes formed as a result of glazier's erosion. It went through complicated development 

and is now characterized by huge extension, steep banks and also quite impressive depth; 
- Moraines' lakes were formed as a result of glacier's withdrawal. They are characterized 

byacorrie shape with interesting coastal line. 
The other division of lakes can be based on the biological features- starting from young 

oligotrophic forms, (rare plant species can be found) 
- indigent in nutrient elements and up to the lakes rich in plant and animal life; 
- eutrophic or the lakes which are prone to peat. 
The biggest cluster of the lakes, the so called Masurian Lakes, is located in the area of 

Wegorzewo, Gizycko, Orzysza, Mikolajek and Rucian. The other smaller group is located near 
Iława, Stary Dzierzgon and Ostroda. Besides, the Masurian lake district is full of lakes of different 
sizes (Panfil, 1968). The biggest lakes of Warmia and Masuria, as well as in Poland, are Sniardwy 
(113,8 sqkm) and Mamry (104,9 sqm).  
 

 
Figure 10. The lakes of Warmian-MasurianVoivodeship 

(Source: My own work) 
 

If we take into consideration the hydrography of the Masurian Lake district this is the most 
interesting area for tourist and recreational purposes. Numerous natural water trails, the richness of 
lakes and their location close to each other, primeval areas of swamps and fens give this area a 
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very specific look, different from other Polish areas. Special attention should be paid to three water 
sections: theWisla basin with its right-banks Vistula drainage basin Pregola dehydrated by Lyna 
and Wegorapa and the rivers by the sea with Bauda and Pasleka.  

 

 
Figure 11. Main rivers of Warmian-MasurianVoivodeship 

(Source: My own work) 
 

The uniqueness of this area, its tourist and recreational values make it irresistible not to 
spend a weekend with your family there. Definitely the most prestigious, as well as distinguishing 
feature of this area is the possibility to use water tourism, all thanks to the existence in the area 
ofWarmia and Masuria, the remarkable number of water channels, lakes and rivers, which won't 
disappoint even the biggest connoisseur of this type of sport. This harmonious part of Poland is a 
safe heaven and the place to rest for those who has to struggle with city life, far away from natural 
beauty, fresh air and peace. 

The beauty of the Warmian-Masurian landscape initiated the creation of many brilliant 
tourist routes - perfect for canoeing or sailing, which are settled and marked by different 
organizations and institutions, including PTTK. Because of the creation of tourist trails the tourism 
and recreation from inside and outside the country started to develop. 

The uniqueness of Warmia and Masuria landscapes, their diversity, its terrain and historical 
past caused that this region took part in the competition called “7 World's Wonders” organized by 
prof. Federico Mayora, former head of UNESCO. This is the proof of the “craftiness” of glacier's 
work, which without human interference, created such beautiful places as Warmia and Masuria, 
characterized by picturesque nature and breathtaking landscapes. To present the complete data of 
Warmia and Masuria the detailed characteristic of this region is presented below (data was 
collected in 2011). It concerns the population of the region, its ethnic groups, production, 
company's structure and the strategy for tourism and recreational development. Warmian-
MazurianVoivodeship is inhabited by 1,4 million people. The majority lives in Olsztyński 
(112.440 people), Ostrodzki (105.604) and Ilawski (89.908) County. The smaller number of 
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people inhabit the Wegorzewski (23.738 people), Gołdapski (27.062) and Indzicki (33.971) 
County. The density of the population is the lowest here- 59 people per sqkm (whereas in Poland 
122). This is the most differentiated region in Poland, there are numerous ethnic minorities: 
Ukrainians (about 80000 people), Germans (20000), the Romani, Belarusians. The society is 
relatively young: 23.2% is in pre-productive age, 63,5% in productive age and 13,3% in post-
productive age. This Voivodeship is characterized by the highest birth rate: 1,6 (Poland - 0,2). In 
this Voivodeship 108910 economic subjects are registered in REGON system. The private sector 
is dominant -94%. The sold production of the industry in the region amounts to 15,8 billion zlotys- 
it gives the 11th place of the 16th. Private sector takes 86% of the sold production of industry.  In 
the general number of economic subjects 76,3% is run by human legal person, 0,7% by 
cooperative, 10.9% economic law co-partnership. Only 0,056% of the overall number of 
enterprises are owned by the state. 

The Warmian-MasurianVoivodeship is one of the cleanest areas of Poland and is under the 
protection of “Green Lungs of Poland” programme. The main sectors of the economy are here:  
production of healthy food, wood industry, eco-friendly forest economy, ecotourism, the 
productions of tyres, machines and equipment with the usage of clear industrial technologies and 
where only reusable sources of energy are used. 

The most dominant is the production of animal products and beverages (about 32,2% of the 
sold production in industry), then the production of clothes and furs (about 1,6%).  

42,5% of the state production of hollow rubber goods comes from Olsztyn, where the tyre 
factory is located. Gross Domestic Product for one person which is 16,504 zlotys is lower than average 
Polish Gross Domestic Product. (21 366) and in 2002 it reached 77% of the average Polish outcome.  

Building minerals - natural break-stone, quartz sands necessary to the production of a sand 
lime brick and cells concrete, clayish material to produce ceramics building and light break-stone. 
Minerals used in farming - lake chalk and peat. Minerals useful in medicine - peloid (the areas of 
Gorowo Ilawieckie, Barcian and Goldapia). Arable land forms 46,3% of the area of this 
voivodeship (including 33,4% of arable grounds, 7,5% for rough grazing, 7,5% for grazing land, 
0,1% for orchards). Forests take the space of 29,9% of the whole area of this region. 

Natural conditions such as short period of vegetation, the type of terrain and differentiation 
of soil, raise a demand for high level of technical equipment and it make the costs of unit 
production more expensive and the average income lower than in other regions of our country. 
Nearly all of the agricultural holdings are private properties. The surface of the average 
agricultural holding is quite big and it is usually up to 14 ha. The proportion of the agricultural 
holding of a surface up to 20 ha (14,5%) is definitely higher than the country's average. 

Waters in the voivodeship takes 6,0% of the general area, which is 18,2% of the overall 
surface of waters in the country. Fishing industry plays an important role and it develops in three 
directions: lake, pond and river economy. Sea fishing is performed on the waters of Vistula Lagoon. 

On the market scale agriculture in the region produces and converts mainly crops (79,4% 
are under crop) and potatoes (3,8%). Poultry, pig farming, livestock, horses and to the lesser 
degree also sheep are bred here. 

The strategy of the socio-economical development passed by Office of the Seymik of 
Warmian-Mazurian voivodeship says that the wealth of the region will strongly depend on the 
progress in three basic economical branches: agriculture, tourism economy and industry of eco-
firendly technology. The development of these areas is financed by numerous founds from 
European Union. 182 million euros is only the amount of money from structural founds. 

Warmia and Masuria is the area of a high tourist and recreational value. It is called “the 
land of the thousand lakes” although there is twice as much of them. The biggest lake are 
Śniardwy (113,8 sqkm) and Mamry (104,4 sqkm). The deepest are Wuksniki (68 m),  
Babieta Wielkie (65 m), Piłakno (56,6 m) and Elckie (55,8 m). Some part of these lakes, joined by 
canals and rivers, form long water trails. The most famous is Elblaski  
Chanel with the system of ramps allowing travelling by boat on the land. The real treasures of the 
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area are forests and primeval forests which take place of 30% of its area with numerous scenic 
parks and nature reserve. The beauty of the natural landscape is completed by the works of human 
beings: well-maintained Gothic castles, churches and palaces. From the list of 100 remarkable 
Polish landmarks, prepared by “Rzeczpospolita” 16 of them is located in Warmia and Masuria. 
Tourist attractions are the reason why the region is annually visited by 5 millions of tourists. 
(every fifth of them is a foreign visitor). There are 34 thousands of dosshouses available for them. 

The number of tourists is attracted by Grunwald fields where in 1410 the Polish-Lithuanian 
army defeated the Teutonic Order's force. For its anniversary festivals are organized in order to 
commemorate this historical event and teach people something interesting about the knights 
culture. The place which is of an interest of tourist are the ruins of Hitler's quarter in Gierłoża near 
Ketrzyn, as well as the Demotic Building Museum in Olsztynek. The network of roads allows 
successful communication between the areas. The most important are state roads nr 7- Gdansk- 
Olsztynek-Nidzica-Warszawa, nr 16 - Ilawa-Olsztyn-Augustow as well as nr 51 Olsztynek-
Olsztryn-Bezledy. The rate of public roads with hard pavement is 53,5/ 100 sqkm (Poland 80). 
Also train system is well developed allowing people to commute between the most important cities 
and giving access to Kalinigrad Oblast. The density rate of rail lines is 5,5/ 100 sqkm (Poland 6,7). 
In Szymany near Szczytno there is an international airport “Mazury” – serving usually only small 
air traffic plus air charter. The only harbor in the area is located in Elbląg next to Vistula Lagoon. 
In 1997 about 641,000 t of goods were loaded here and about 16,000 passengers were welcomed. 

Elblak's harbour has 2,5 km of a coastal line. On its property the granaries, sidings, 
maintenance dockyard, numerous nautical luggage are located. Warmian-Masurian voivodeship 
boarders with the Kalinigrad Oblast of Russian Federation. This over 200 - km fragmentof Polish-
Russian boarder is an outside boarder of the European Union. There are 6 boarder rails and road 
check points and there are plans to build another three. Telecommunication infrastructure allows 
the region to have a constant and easy access to the rest of the world. Per 1000 inhabitants there 
are 301,2 phone lines (Poland - 321), there are over 50000 of digital connection ISDN, and there 
are 389 postal establishments. In the spring and in autumn there are numerous fairs organized.  
The biggest and most popular takes place in the city centre in the building called “Urania“. The 
organizers of these fairs offer the participants the places for indoor and outdoor display as well as 
in display pavilions. Patricipants are usually producers or distributors of technology and building 
material, house, offices, sanitary, heating and farming equipment. 

Foreign fund in the voivodeship consists of only about 0,8% of the overall foreign fund in 
Poland. About 43% of this is located in co-partnership. There exist about 4,525 trade 
copartnership, in which there are 779 that use foreign fund. According to PAIZ in the middle of 
2002 52 investors from the overall 920 registered in PAIZ (investors which invest about 1 mln 
USD in Poland) is connected with Warmia and Masuria. So this region is in the 14 place on the list 
of voivodeships having big investing projects. From the biggest foreign investors in Warmia and 
Masuria we can mention: Michelin (France, tyre production in Olsztyn), Safilin (France, flax 
processing in Miłakowo and Szczytno), Philips Lighting (Holland, electromechanical industry in  
Kętrzyn), Heineken (Holland, brewery in Elbląg), Schieder (Germany, furniture), Ikea, (Sweden, 
furniture in Lubawa), Alstom Power (turbine producer in Elbląg), Smithfield Food (USA, 
copartner in meat works in Elk, Morliny and Ekodrob in Iława). In the Warmian-
Masurianvoivodeship there are about 435 000 people employers. The structure of employers in 
this voivodeship and in Poland does not differ essentially. The number of people working in 
agriculture or in industry is comparable to that in Poland. There are however more people working 
in Service. For a few years Warmian-Masurian voivodeship has the highest level of 
unemployment. The unemployment rate, measured by the proportion of the number of the 
unemployed to the employed at the end of 2006 reached 24,4%. 

Olsztyn, the capital of the area is an important centre of the development of diary products 
industry in Europe. The dairying development Institute, the Institute of animals reproduction and 
food study PAN, The head office of Polish Committee of the International dairying Federation are 
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all situated here. The University department of the environment protection and fishing, testing 
station PAN and fish reproduction farms are also important potential of studies on inland fishing. 

There are 9 functioning schools in the region, where in the academic year 2004/2005 61353 
students (including foreigners) studied. The biggest university of the area is Warmian-Masurian 
University in Olsztyn, which educates over 30 000 students. About 1720 academic teachers work 
here, 213 out of which are professors and 215 completed their PhD. Out of 1 departments of the 
university, 7 of them have full academic rights, so the rights which enable them to grant PhD 
degrees - in 16 scientific fields. UWM is just behind Warsaw University if it comes to realization 
of new inventions and achievements in science. Over 8% of people from the voivodeship finished 
upper level education. There are different annual cultural events taking place in the region. Worth 
mentioning are: International 'country Fair in Mrągowo, International Traditional Jazz Festival 
'Golden Grater' In Iława, International singing contest “Shanties in Gizycko”, international 
Meetings of Musical Families in Dobre Miasto and International Castle Meetings “Let's sing 
poetry”. The other event of international importance are “Sunday organ concerts” which take 
place in the most beautiful cathedrals and churches of the region (in Frombork, Giżycko, Morąg, 
Olsztyn, Saint Lipka). Every year in Wegorzewo Polish youth take part in the Rock Music Festival 
and on “Przystanek Olecko”, which consists of plays, happenings and poetic song concerts. 
Recently Kresy culture Festival in Mrągowo has gained popularity. There are two theatres in the 
voivodeship: im. Stefana Jaracza in Olsztyn and Teatr Dramatyczny in Elbląg. Philharmony in 
Olsztyn is named after the composer Feliks Nowowiejski, who was born in Warmia 4.  
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Abstract: Taking into consideration the background of a more and more intensified and 
pronounced anthropic impact on the environment, this study aims at realizing a quantitative 
and qualitative analysis of the spatial distribution of the flora and vegetation from the 
Lăzăreni Hills, Bihor County, Northwestern Romania. The quantitative analysis mainly 
focuses on the areas occupied by natural vegetation, while the qualitative analysis refers to the 
structure of the vegetal associations. Both types of analysis were carried out at a spatial level, 
in close correlation with the determinant factors (relief, climate, hydrography and so on). 
 
Key words: anthropic impact, phytocenological researches, natural vegetation, spatial 
distribution, deciduous forests, meadows. 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The Lăzăreni Hills are located in north-western Romania, in the central-southern part of 

Bihor County, between Crişul Repede River (at North) and Crişul Negru River (at South). 
Currently, the studied area comprises a number of 57 localities, of different levels and dimensions, 
which put some pressure on the existing flora and vegetation by imposing certain changes in their 
structure and functionality. 

The first botanical studies, directly or indirectly concerned with the Lăzăreni Hills, date 
from the XVIIIth and XIXth centuries and are attributed to authors such as: Kitaibel (1862-1863), 
Simonkai (1879, 1887, 1890), Kerner (1867-1879) and Borbás (1844-1905). In addition to the 
above mentioned authors, more recent and modest contributions to the knowledge of the Bihor 
flora were also brought  by other botanists such as Borza (1924, 1929), Diaconeasa (1962), 
Diaconeasa and Popa (1964), Boşcaiu et al. 1966, Pop (1967, 1968), Pop and Hodişan (1972), 
Burescu and Cheregi (2002), Burescu and  Lacatoş (2010), Lacatoş and Burescu (2010), Lacatoş 
(Herman) (2010) and Lacatoş (2011). 

 
MATERIALS AND METHODS 
The research - documentation of this paper is based on information taken directly from 

the field and also on information obtained from the specialized literature. Furthermore, the 
research methodology was based both on classical and modern methods, specific to biology or 
other sciences. Thus, in order to process and analyze the data, we used, during the field 
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investigations, informatics and calculation, the GIS methodology, satellite data and 
aerophotograms but also a rich specialty bibliography. 

The study on the Lăzăreni Hills vegetation is based on personal research, observations, 
descriptions and field measurements conducted between 2008 and 2011. The field trips (in number 
of 117)  were made with the purpose to capture aspects as true as possible to the state of 
vegetation, in close correlation with environmental factors or with the dynamics of plant groups, in 
order to explain the steps taken in time and space during the evolution of phytocoenoses. The 
evolution and succession of the vegetation from the Lăzăreni Hills was also traced based on the 
information identified in the scientific works of the authors mentioned above. After investigating 
the vegetation during field trips, according to the classical research method of the Central 
European School, we noted the species from the relevées into a raw table and then we grouped 
them into plant associations. In order to achieve the correct spatial distribution of the vegetation, 
we counted all the relevées made for each association described separately and, through 
mathematical calculations, we determined the proportion of each association. Using the GIS 
method, we created the vegetation map (figure 1). 

 
RESULTS 
The general appearance of the Lăzăreni Hills vegetation is the result of the interaction 

between climatic, oro-ecological, animal and anthropic factors that produced major changes in the 
vegetation composition by placing and expanding human settlements, access roads or forest 
arrangements and by reducing the territory occupied by the wild flora in favour of agricultural 
crops and grazing lands. 

The general characteristic of the Lăzăreni Hills natural landscape is given by the presence 
of deciduous forests that consist of oak, hornbeam, holm, Turkey oak, Hungarian oak etc. Because 
of human interventions made over time, the forests from Lăzăreni Hills vegetate only on an area of 
24,262.35 hectares (40.8% of the studied area). Therefore, the Lăzăreni Hills landscape is 
currently given by an alternation between deciduous forests, grasslands and farmlands. However, 
much of the natural vegetation of the investigated land has been preserved, the distribution of the 
main forms of vegetation being correlated with the distribution of the main types of soil. 

Deciduous forests currently occupy an area of 24,262.35 hectares, which is equivalent to 
40.8% of the total studied area. The associations spread over the largest surfaces are: Turkey oak 
with holm (Quercetum petraeae - cerris) Turkey oak with Hungarian oak (Quercetum frainetto - 
dalechampii), oak with holm (Quercetum robori - petraeae), oak with hornbeam (Querceto 
petraeae - Cărpinetum), Turkey oak with hornbeam (Carpino - Quercetum cerris), hornbeam with 
beech (Carpino - Fagetum) and alder (Stellario nemori - Alnetum glutinosae). In the forests skirts, 
in forest thinnings, are distributed the phytocoenoses of the associations Clinopodio - Pteridietum 
aquilini and Calamagrostietum epigei. 

In the meadows studied, we identified the following associations: Anthoxantho - 
Agrostietum capillaris, Festucetum valesiaco - rupicolae, Juncetum effusi, Filagini - Vulpietum, 
Lysimachio vulgaris - Filipenduletum ulmariae, Holcetum lanati, Angelico - Cirsietum cani, 
Bidentetum cernui, Cyperetum flavescentis, Caricetum ripariae, Junco inflexi - Menthetum 
longifoliae, Glycerietum fluitantis, Lolio - Plantaginetum majoris etc. 

In the deforested lands dominate the cereals crops, alternating with mesophilic meadows 
composed of Agrostis capillaris (grass field) and Anthoxanthum odoratum (sweet vernal grass) 
(Anthoxantho-Agrostietum capillaris), mezo-hygrophilous meadows composed of Festuca pratensis 
(Meadow fescue) and Cirsium canum (spear thistle) (Cirsio cups - Festucetum pratensis). 

On dry and sunny soils we find installed xero-mezophilous meadows composed of Festuca 
valesiaca (steppe fescue) and Medicago minima (yellow lucerne) (Medicagini - Festucetum 
valesiacae), Festuca rupicola (furrowed fescue) and Festuca valesiaca (steppe fescue) 
(Festucetum valesiaco - rupicolae), Filagini - Vulpietum, which, through degradation, transform 
into beard-grass meadows (Botriochloetum ischemic). 
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Figure 1. Land use in the Lăzăreni Hills Figure 2. Structure of the terrains covered with 
natural vegetation in Lăzăreni Hills 

 
The flood plains vegetation covers an area of 25.9 ha, being represented by hydrophilic 

associations such as Junco inflexi - Menthetum longifoliae, Juncetum effusi, Lysimachio vulgaris - 
Filipenduletum ulmariae. In what concerns the spatial distribution of the natural vegetation from 
Lăzăreni Hills, it is more compact in the western part of the Lăzăreni Hills, the rest being spread 
between the agricultural lands (figure 3). 

Consequently, the deciduous forests constitute the most representative natural plant 
association, being located in compact formations on the territory of the communes Husasău de 
Tinca, Hidişelul de Sus, Lăzăreni, Tinca, Copăcel, Nojorid and Sânmartin. This means that, from a 
bioclimatic point of view, the Lăzăreni Hills belong to a forest area. As a result of the human 
interventions in this area, the natural vegetation occupies only an area of 34,145.2 hectares, 
respectively 43% of the Lăzăreni Hills, the rest of the areas being used in other purposes (figure 1). 

Of the total area of 59,460.7 hectares, the natural vegetation occupies an area of 
34,145.2 hectares, of which 24,262.3 ha (71.1%) are represented by deciduous forests, 9,828.5 
ha (28.8%) by grasslands, 25.9 ha (0.1%) by flood plains and 28.3 ha (0.1%) by water (figure 
2). For a quantitative analysis on the areas from Lăzăreni Hills occupied with vegetation, we 
used information extracted from the topographic map 1:50.000 and the orthophotoplan for the 
Lăzăreni Hills and information concerning the use of the terrains extracted from the Corine 
Land Cover 2000 set. 

The qualitative analysis emphasizes the high percentage of the associations Quercetum 
petraeae-cerris and Anthoxantho - Agrostietum capilaris, followed by Quercetum roburi - petreae, 
Querco petreae - Carpinetum, Carpino - Quercetum ceris, Querco roburi - Carpinetum, Filagini - 
Vulpietum, Juncetum effusi etc. (figure 2). In all, a number of 56 plant associations unevenly 
distributed were identified, described and represented. Figure 2 shows a north - south axis, along 
the valleys Hidişel, Incescu, Hodişel, Gepiş şi Şumugiu, an axis defined by a relatively high 
number of plant associations. In terms of orography, the above mentioned axis coincides with the 
Betfiei, Drăgeşti and Lăzăreni Hills. 

 
CONCLUSIONS 
Following the phytocenological researches on vegetation, we identified a total of 56 plant 

associations, 16 facies, 4 sub-alliances, 34 alliances, 27 orders and 17 classes. Out of the 56 
associations identified, described and represented on the vegetation map (figure 3), 50 associations 
are new to the studied region, and a total of 16 associations represent phytocoenoses with 
populations of rare plants, endemics, relicts and natural monuments subject to a special protection 
regime and included on the red list. 

The associations were analyzed and characterized from a chorological point of view, in 
terms of floristic composition, biological form, floristic element, ecological indicators, 
cytogenetics, syndynamics and economic importance. 
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In conclusion, due to human intervention, the Lăzăreni Hills vegetation experienced a series 
of changes in structure, number and spatial distribution of flora species, in some cases the natural 
vegetation being removed entirely and replaced with species from the crop plants category. 
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Moreover, it should be pointed out that the installation and expansion of anthropogenic 
vegetation was detrimental to the natural one. In consequence, a large number of species, some with 
endemic value (Dianthus spiculifolius, Dentaria glandulosa) are endangered. The species under 
protection include: Ruscus aculeatus, Ruscus hypoglossum, Ranunculus aquatilis, Cephalanthera 
longifolia, Cephalanthera damasonium, Plathanthera bifolia, Orhis morio, Najas minor, Dentaria 
glandulosa etc. 

The significance and the practical value of this study emerges from the fact that 
research results can serve as a guide for local authorities or as a scientific material for 
researches in biology, ecology, forestry, environmental protection, regional geography, 
economic geography, human geography etc. 
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Abstract: The labour capacity of a certain area is highly connected to tourism development, 
because the population, as part of a functional system, plays an important role in tourism. The 
paper examines demographic aspects from the disadvantaged mining regions in Bihor County 
taking into consideration the fact that the economic state of the analysed regions has changed 
radically after 1990 due to the massive industrial closure of the local and regional economy, 
the results showing that the mines and industry closure cause demographic changes leading to 
population loss and causing modifications in the economic and gender structure, finally all 
these could be turned into an opportunity as the people who no longer work in the industrial 
production field could be re-qualified for tourism. 
 
Key words: demographic characteristics, tourism development, disadvantaged mining areas, 
Bihor County, Romania 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The availability of qualified workers in a particular region can have a considerable 

influence on tourism development (Gunn Clare, 2002).  The population can be seen as a reservoir 
within the tourist demand for services but also as the labour force in the tourism activity, also it 
will shape the potential tourism offer, representing a dynamic element in increasing the quality of 
tourism services through training, ethics, skills, psychosocial qualities (Glăvan, 2000).  The paper 
deals with demographic analysis, focused on the disadvantaged mining areas, that will be directed 
towards the problems that tourism development generated in the population dynamics and 
evolution, in its structure by age, gender and economic sector. In Romania the legal status for 
establishing the so called „disadvantaged mining areas” was done by the Government Emergency 
Ordinance No. 24/1998. The Bihor County’s disadvantaged regions (figure 1) were established by 
authorities in 1999, through the Government Decree no. 194, 195, 196 in the effort of promoting 
socio-economic development policies in order to improve the situation in these regions severely 
affected by industrial and mining restructuring in the years that followed 1990. These areas have a 
lower spatial extension and mining was their economic profile (Benedeck, 2004). 

The mining areas of Bihor County faced a series of challenges such as the massive 
industrial restructuring, the loss of traditional markets, high unemployment and lower living 
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standards all these causing various demographic changes, these former industrial regions having a 
strong impact in the landscape and socio-system (Cocean, 2005). 
  

 
Figure 1. The administrative territorial units of Bihor County and the administrative units composing the 

Disadvantaged Mining Areas 
 

DATA AND METHODS 
The analysis were carried out in compliance with the administrative units of each disadvantaged 
areas, as mine closures have significant impacts on the well-being of the community, due to the 
interdependent connection between local employment, services and infrastructure (Sheldon et al.,  
2002). In order to highlight the demographic changes that took place in the years that followed 
1990 and to quantify this process, several indices were used: the dynamics and evolution of the 
number of inhabitants, including the rate of increase and decrease in population during 2001 - 
2008 and the natural growth in the period 1990 - 2008, as interpreting the demographic behavior in 
terms of the decrease of the population can provide us with a series of relevant features, further  
the population structure by gender reveals a demographic structure in which the female - male 
population ratio has changed during the analyzed period, from predominantly male to 
predominantly female, the employment structure modifications by sectors,  in order to emphasize 
the fall of the  industrial activity and industrial closure, as “the problem of employment is one of 
the most serious and long lasting consequences of mine closure” (Haney & Shkaratan, 2003), 
further the facts that the employment structure by groups of occupation was completely changed 
compared to 1992 and finally the population structure by age, as these elements are in connection 
to the human potential available for the development and improvement of the tourist sector. The 
used data was from the last census and the data for the period 1991 - 2008 was offered by Bihor 
County’s Institute of Statistics. The obtained data was processed and synthesized, the synthesis 
being based on analysis, the results were used in the right way and as arguments for outlining 
conclusions. Three field researches to the disadvantaged mining areas were realised, in order to 
ensure the detailed field observation and to complete the general characterization of these areas. 
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DISCUSSIONS AND RESULTS 
Dynamics and evolution of the number of inhabitants are the first elements to be considered as 
knowing the number of inhabitants of a territory is the main object of geographical censuses (Ilieş 
& Staşac, 2000). Analyzing the evolution of the number of inhabitants for the period 1990 - 2008 
(figures 2, 3 and 4), we can observe the decrease, the overall trend being of constant reduction of 
the population from the analyzed area. The reduction phenomenon continues, requiring the 
assessing of the analyzed areas as regions with increased demographic risk. Mines closure and 
economic restructuring has led to sharp falls in living standards. Moreover, the unemployment and 
the free movement of people severely affected the numerical evolution of population in the 
analyzed areas. The Aleşd and Nucet administrative units represent exceptions, their number of 
inhabitants reaching 10414 (1990), 10757 (2000), 10654 (2008) in Aleşd and 2171 (1990), 2878 
(2000), 2453 (2008) in Nucet (table 1). In these two situations the population working in the 
mining industry had values considerably lower than in other areas, the chapter regarding structure 
of population by sector extensively considering these issues. During the analyzed period, a 
decrease is not registered only in the value of the general number of population but also in the 
birth rate that becomes negative. After 1990, a remarkable decrease in birth rates and an increase 
in the mortality rate are registered, leading to the individualization of a negative natural growth 
(natural deficit). The migration process also becomes a problem because part of the people believe 
that finding jobs in the European labour market can provide better living conditions, in addition to 
the fact that the most effective human resourse migrates to countries where the use of their own 
assets can bring them more benefits (Mursa, 2006) . 
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Figura 2. Population dynamics in the Ştei – Nucet Disadvantaged Mining Area (1990 - 2008)  
(Source: National Institute of Statistics, Bihor County Statistical Authority) 
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Figure 3. Population dynamics in the Borod – Şuncuiuş - Dobresti - Vadu Crişului 
Disadvantaged Mining Area (1990 - 2008)  

(Source: National Institute of Statistics, Bihor County Statistical Authority) 
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Figure 4. Population dynamics in the Popeşti - Derna - Aleşd Disadvantaged Mining Area (1990 - 2008) 
(Source: National Institute of Statistics, Bihor County Statistical Authority) 

 
Tabel 1. Population evolution in the analyzed territorial administrative units (1990 - 2008) 

(Data Source: National Institute of Statistics, Bihor County Statistical Authority) 

Year 
TAU 

1990 1992 1996 2000 2004 2008 

Ştei 10752 9619 9436 9108 8848 8339 
Nucet 2171 2839 2776 2877 2567 2453 
Borod 4977 4566 4310 4128 4157 3983 

Şuncuiuş 4052 4044 3885 3735 3485 3324 
Dobreşti 5996 6057 6145 6138 5743 5575 

Vadu Crişului 4938 4750 4547 4466 4373 4226 
Popeşti 9702 9410 9513 9515 8449 8147 
Derna 3914 3574 3377 3227 2921 2810 
Aleşd 10414 11091 10932 10757 10677 10654 
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Figure 5. Rate of increase / decrease in population compared to the previous year during 2001 - 2008  (%) at 

Ştei and Nucet 
(Source: National Institute of Statistics, Bihor County Statistical Authority) 

 
Tabel 2. The increase of population compared to the previous year during 2001 - 2008  at Ştei-Nucet 

(Data Source: National Institute of Statistics, Bihor County Statistical Authority) 

Year 
TAU 

2001 2002 2003 2004 2005 2006 2007 2008 

STEI -48 -133 3 -79 -119 -19 -117 -255 
NUCET -30 -382 153 -51 -57 -60 -3 -24 
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Figura 6. Rate of increase / decrease in population compared to the previous year during 2001 - 2008  (%) 

at Vadu Crişului-Borod-Şuncuiuş-Dobreşti 
(Source: National Institute of Statistics, Bihor County Statistical Authority) 

 
Tabel 3. The increase of population compared to the previous year during 2001 - 2008 at Vadu Crişului-

Borod-Şuncuiuş-Dobreşti 
(Data Source: National Institute of Statistics, Bihor County Statistical Authority) 

Year 
TAU 2001 2002 2003 2004 2005 2006 2007 2008 

Borod -9 132 -44 -50 -19 -45 -45 -65 
Şuncuiuş -18 -166 -54 -12 -62 -47 -6 -46 
Dobreşti -31 -329 -29 -6 -15 -65 -12 -76 

Vadu Crişului -26 18 -47 -38 -36 -40 -21 -50 
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Figura 7. Rate of increase / decrease in population compared to the previous year 

during 2001 - 2008 (%) at Popeşti-Derna-Aleşd  
(Source: National Institute of Statistics, Bihor County Statistical Authority) 

 
In order to highlight the demographic decline, the rates of increase and decrease in 

population compared to the previous year during 2001 - 2008 were analysed. In most cases, the 
rate of decrease in population registers maximum values in 2002, at Nucet -15.4% (figure 5), at 
Dobreşti -5.9% (figure 6), at Popeşti -8.62% (figure 7). 
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Tabel 4. The increase of population compared to the previous year during 2001 - 2008   
at Popeşti-Derna-Aleşd  

(Data Source: National Institute of Statistics, Bihor County Statistical Authority) 

Anul 
TAU 2001 2002 2003 2004 2005 2006 2007 2008 

Popeşti -90 -748 -155 -73 -127 -50 -98 -77 
Derna -64 -104 -64 -64 -74 -33 -20 -2 
Aleşd 35 24 48 -91 42 16 21 -92 
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Figura 8. The natural population growth between 1990 - 2008 (%) 
(Source: National Institute of Statistics, Bihor County Statistical Authority) 

 

During this period, in most of the studied areas, the value of the birth rate is situated below the 
mortality rate value, the latter having a constant evolution. Thus, in 1990, a positive growth ratio was 
registered in the Ştei (80 persons) and Dobreşti (44 persons), while a negative one was registered in 
Nucet (-3) and Borod (-5). The population keeps decreasing, so that in 2000 the natural growth 
values are diminished considerably (-17 in Şuncuiuş and 13 in Dobreşti). In 2008, the values are even 
lower, the extreme values being registered in Vadu Crişului (-21) and Dobreşti (21). 

 
Population structure by gender 
The population data from 1992, 2002 and 2008 reveals a demographic structure in which 

female population - male population ratio has changed during the analyzed period, from 
predominantly male to predominantly female. The population structure by gender and age groups 
is an essential characteristic in the demographic structure analysis (Ilieş  & Staşac, 2000).  
 

  
Ştei Nucet 
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Figure 9. Bar chart representing  the gender 
distribution of the study population  (1992-2008) 
(Source: National Institute of Statistics, Bihor County 

Statistical Authority) 

 

Aleşd  
 
Thus, in 1992, the TAUs deeply rooted in mining activities recorded a population of male 

dominance in most cases (Nucet 1471 men and 1368 women, Borod 2294 men and 2272 
women, Dobreşti 3043 men and 3014 women, Popeşti 4722 men and 4688 women, Derna 1807 
men and 1767 women) (figure 9). 
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The social and economic changes, the industrial restructuring, the reorientation of the 
labour force, they all affected this area causing changes in the structure of the population. Thus, 
the values in 2000 switch to 4471 men and 4637 women in Ştei, 1467 men and 1410 women in 
Nucet, 2087 men and 2081 women in Borod, 1847 men and 1888 women in Şuncuiuş, 3135 men 
and 3003 women in Dobreşti, 2223 men and 2243 women in Vadu Crişului, 4742 men and 4773 
women in Popeşti, 1581 men and 1646 women in Derna and 5315 men and 5442 women in Aleşd. 
Changing this ratio is determined by the orientation of mining labour towards other activities.  
 

Nucet Ştei 

Borod Dobreşti 

Vadu Crişului Derna 

Aleşd Şuncuiuş 
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Figure 10. The employment structure dynamics of the 
extractive industry and manufacturing (1991 - 2008) 

(Data Source: National Institute of Statistics, Bihor 
County Statistical Authority) 

 

Popeşti  
 
This trend continued in 2008, the female population being predominant in 7 out of 9 

analyzed TAUs, the only exceptions being Borod with 1987 men and 1986 women and Dobreşti 
with 2818 men and 2757 women. 

The employment structure by sectors reflects the degree of economic development reached 
by the respective regions. In 1992, the employed persons in the analyzed TAUs (figure 10) were 
working mainly in the mining industry. This structure reflects the reality soon before 1990, the 
population being included, at that time, in those industries that the national economy was focusing 
on.  Due to the region’s profile, the employees working in other fields were representing only a 
small percentage of the total working population. In 2008 the employment structure by groups of 
occupation was completely changed compared to 1992. The population employed in mining and 
manufacturing decreased in 16 years, while the population working in the services, commercial 
and transport field has increased considerably. We can observe a natural reordering of the 
employed population, according to the changes appeared in the local economy. If in 1992 most of 
the employed population was working in mining and manufacturing, but in 2008 the proportion of 
people working in this economic sector dropped dramatically and stopped holding the highest 
percentage among the other economic sub-branches. 

While the percentage of the personnel working in agriculture, mining and extractive 
industry decreased, the proportion of the personnel hired in the tertiary sector increased. Within 
this sector, the number of employees working in the commercial field, in tourism (hotels and 
restaurants) increased. The number of local government employees, the number of employees 
working in the education system, the number of employees working in the health and social care 
systems also increased. The radical transformations occurred over the past decades in the economy 
of these settlements are reflected in their employment structure regarding the main activities 
developed in the economy of the mining regions. 

 
Population structure by age 
In order to visualize the population distribution by age and gender, the age pyramid is used. 

It reflects not only the long-term trends of fertility and mortality, but also the short-term effects of 
the migration, of the demographic policy or of the changes occurred during a century of 
demographic history (the pyramid includes age groups from 0 to 100 years). The age pyramid can 
reveal information about the health state of the community members, but it can also be used to 
analyse the probable evolution of the local human resources and the personnel necessary on the 
labour market in the near future. In what concerns the population structure by age and 
gender for 2012 (figure 11), the pyramid reflects a relatively balanced situation between 
female and male population. In 1992, the largest age group was the young one, with ages 
between 15-24 years, while in 2012, the largest group was that with ages between 35-39 
years in Aleşd, or 40-44 years in Şuncuiuş (figure 11). A decrease in the index value can 
be noticed, but the reason is given by the decrease in the population group with ages between 
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0 and 14 years, simultaneously with an increase in the elderly group population. Thus, although the 
dependency ratio decreased, the changes occurred in demographic structure involve an important 
impact on the social responsibilities that the working population has towards the two categories. 

 

Aleşd Ştei 

Nucet Borod 

Derna Dobreşti 
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Popeşti Şuncuiuş 

Figure 11. The population structure by age and 
gender (2012) 

(Source: National Institute of Statistic, Bihor County 
Statistical Authority) 

 

Vadu Crişului  
 

An analysis of the age and gender structural pyramid for 2012 reveals the following in what 
concerns the population existing in the studied TAUs, so during 1990 - 2012, the percentage of the 
young population decreased due to a low birth and fertility rate. In addition, in what concerns the 
young population (0-20 years), the percentage of the male population is consistently higher than 
the female population (more boys are born). 

The adult population forms a broken trunk in both pyramids due to fluctuations appeared in 
birth rate after its forced growth, supported through administrative means, in the period 1965-
1989. The elderly group formed a narrow and slightly elongated top of the pyramids, but there is a 
slight widening of the top of the pyramid for 2012, due to the fact that the percentage of this group 
increased in 10 years, which shows that the longevity of the population from these localities also 
increased. The age pyramid for 2012 reveals a dissymmetry of the sexes imposed by a higher 
proportion of the population aged over 60 years, of which the female one has a clear numerical 
superiority. The high rate of the male mortality is explained as an effect of the increased stress of 
the transition that had a stronger impact on men than on women. The pyramid looks irregular due 
to the different evolution of demographic indicators in 1990 - 2012. The population pyramid for 
2012 has evolved unfavourably, by narrowing to the base. In the coming decades we can talk 
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about an age pyramid turned upside down. Finally, according to the age pyramid for 2012, the age 
groups in what concerns the adult population are well represented, which means that, in terms of 
tourism phenomenon, presently there is an available human potential for the development and 
improvement of local tourist offer. 

 
CONCLUSION 
The results of the study show that closing the mines leads to demographic changes and the 

closing of the industry, together with the disappearance of the vital jobs, lead to a decrease in 
population and to changes in the occupational structure of the population. Moreover, the massive 
industrial restructuring in the disadvantaged mining areas during the years that followed 1990 
caused radical demographic changes. The negative natural growth, the migration of the young 
population and the aging process can have serious consequences for the local labour market. Due 
to economic restructuring, the personnel removed from the industrial production can be requalified 
to work in tourism, this representing a development opportunity in the analyzed regions. The 
availability of various human resource qualifications in the studied area may have a particularly 
high impact on the tourist system. In conclusion, we can estimate that, at the level of the analysed 
TAUs, currently exist human resources necessary to provide specific and complementary tourism 
services, a near future perspective (10 - 15 years) requires an optimal management of these 
resources, given the trend of reduction and possible migratory movements of younger age groups 
(under 20 years). Finally, the professional reconversion of labor and new jobs creation for the local 
community are activities that have to be part of the local sustainable development framework. 
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Abstract: Local Tourist Systems (LTS), introduced in the Italian legislation by Article 5 of 
Law 135/2001, represent a network of public and private operators that is meant to promote 
and organize a territory into a territorial system consisting of elements and relationships 
aimed at achieving common goals (Ianoş, 2000; Landi, 2003). With this legislative regulation, 
legislators intended to give legal significance to the idea that the relevance of a tourist 
destination comes from the interaction of natural and cultural resources, infrastructures and 
offered services. In our opinion, the LTS model could be positively implemented in the upper 
Arieşul Mare Valley, which is the most developed area in Apuseni Nature Park (PNA) in 
terms of tourism. Upper Arieşul Mare Valley has a lot of resources ready to be fully 
exploited, but the quite small villages do not have the capacity to create their own tourism 
product. Thus, getting united through the LTS model,  these villages would be able to 
organize a joint plan for tourism development, proposing a „new territory” on the tourism 
market. In this respect, PNA administration should act as the promoter of the plan that may 
constitute the basis for creating an „Upper Arieşul Mare Local Tourist System”. 
 
Key words: local tourist system, Arieşul Mare Valley, territorial development 

 
 

*  *  *  *  *  *  
 

LOCAL TOURIST SYSTEMS (LTS): INTRODUCTORY OUTLINE 
Local Tourist Systems represent a network of public and private operators that is meant to 

promote and organize a territory into a territorial system consisting of elements and relationships 
aimed at achieving common goals (Ianoş, 2000; Landi, 2003; Costa, 2003). 

The Local Tourist Systems (Sistemi Turistici Locali), resembling the Destination 
Management Organizations (DMO), were introduced in the Italian legislation by Article 5 of Law 
135/2001 (Costa, 2005; Minguzzi, 2006;). These local tourist systems, only recently added in the 
Italian legislation, are present in territories defined as “homogenous or integrated context of 
tourism, comprising territorial areas that can belong to different regions, characterized by an 
integrated offering of cultural and environmental assets as well as tourist attractions, including 
                                                           
* Corresponding author 
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typical agricultural products and local handicrafts, or by the widespread presence of individual or 
associated tourist enterprises” (Legge n. 135/2001; Leoni, 2001; Becheri, 2003).  

Article 5 of Law 135/2001 reformed the Italian national legislation in what concerns 
tourism, legislation that was only expressing the arrangement philosophy at a national level until 
this article was introduced. With this legislative regulation, legislators intended to give legal 
significance to the strongly grounded idea that the relevance of a tourist destination comes from 
the interaction of natural and cultural resources, infrastructures and offered services. A tourist 
destination represents the sum of every product, service and experience present in the area and it 
becomes a system only when there is a collaboration and exchange relationship between the 
involved public and private sectors. The model needs to be flexible and open to any product or 
tourist service organization (Franceschini, 1998; Della Corte, 2000;). 

LTS represents a new way of structuring the territory by using the idea of networks that 
integrate tourism, environment, culture and other additional economic activities, surpassing all the 
discrepancies existing at local level. LTS is a model that requires the involvement of every subject: 
local public administrations (Municipalities, Local Councils), private sector (enterprises 
specialized in offering tourist services, tourist agencies, etc.), other administrations (universities, 
schools, administrations of protected areas), associations (associations of employers, farmers and 
craftsmen) and other public or private stakeholders. This perspective is necessary not only to fully 
explore the territory but also to encourage social cohesion. 

LTS: features and aims  
LTS is created through the bottom-up procedure, involving all the local operators and 

actors in order to make the best out of the local identity and particularity. A specific relationship 
needs to exist between the public and private actors in order to create an institution that: 

- organizes the territory; 
- creates proper infrastructure and services; 
- emphasizes the idea of protecting and developing the cultural and the natural frames 

because they represent the main resources; 
- supervises the safety of citizens and tourists; 
- simplifies the administrative procedures;  
- creates an administrative office; 
- creates a system of tourism promotion that engages the involved subjects; 
- establishes quality standards for tourist services and offers. 
LTS’s objectives are to: 
- strengthen the territorial system by uniting the involved institutions; 
- help the local economy by creating new jobs in the tourism field; 
- organize, develop and make every cultural and natural resource available for visitors; 
- promote a single advertising strategy; 
- create new places for accommodation, if necessary; the rehabilitation of the abandoned 

heritage could come as a good idea. 
In order to highlight the presence of LTS in the territory, a logo, a website and a series of 

brochures are created (Manente, 2001; Quaderno, Formez, 2004; Landini, 2007). 
An example of this kind of model that is worth mentioning is the “Incoming Abruzzo”. In 

2003, due to a private initiative, the idea was launched of creating an LTS that comprise National 
Park of Abruzzo, Lazio and Molise (PNALM) and Cinque Miglia plateau (where the largest skiing 
complex in Appennini Mountains is situated) under the name “Incoming Abruzzo”, a LTS that 
should promote the area both nationally and internationally. It includes a large group of tour 
operators from the PNALM territory and private companies from Cinque Miglia plateau that deal 
with winter sports. The creation of this system comes from the need to increase the image and the 
tourist flow through the tourist development and exploitation of local identity elements, natural 
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and landscape resources, history of local communities, cultural and artistic specificities, 
gastronomy and various traditions. 1 

A possible implementation of LTS model in Apuseni Nature Park (PNA) 
The upper Arieşul Mare Valley (figure 1 and 2) is the most developed area in PNA in terms 

of tourism. 
 

 
Figure 1. Geographical position of the upper Arieşul Mare Valley 

 

 
Figure 2. Apuseni Natural Park and the limits of the upper Arieşul Mare Valley 

                                                           
1 http://www.upinet.it 
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It is a part of the most important karst region of Romania. Arieşeni, Gârda, Scărişoara and 
Albac are tourist destinations where you can visit wooden churches (figure 3), woodworking 
workshops (figure 4) and traditional dwellings (Popescu, 1984; Anghel et al., 1982). 

 

  
Figure 3. Wooden church from the hamlet Casa de Piatră 

(Source: Photo 1992 Archive, Prof. Marta Maghiar) 
 

  
Figure 4. Craftsmen  

(Source: Marta Maghiar and Marcaş Zsolt Istvan) 
 

  
Figure 5. Tăuz Spring (Gârda Seacă Valley) Figure 6. Ordâncuşei Gorges 
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The attractiveness of the relief composed of caves, springs (figure 5) karst valleys,  
gorges (figure 6), constitutes a true natural heritage for this part of the Apuseni Mountains 
(Cocean, 2000) These mountains are inhabited even at altitudes of over 1400 m and they 
represent an ethnographic area (figures 7 and 8) which arouses attention trough its 
uniqueness, an area where nature offers various possibilities for leisure and recreation (Petrea, 
2004; Vedinaş, 1999).   

Because of the value of these natural resources found here, in 2003, when PNA was 
founded, a large part of this area became part of the PNA protected area (HG 230 /2003; ANP. 
Adm. 2007; Appleton, 2003;). 

   The elements that define the Apuseni Mountains region in the collective imaginary – „the 
most important mountain area for tourism from western Romania”, where we can find one of the 
most important and known karst phenomena from Romania: „the cave Gheţarul from Scărişoara” 
(figures 9 and 10). 

 

  
          Figure 7. The hamlet Gheţar (Gârda de Sus)              Figure 8. Traditional house from the upper   
                                                                                                                  Arieşul Mare Valley 
 

  
Figure 9. The cave Gheţarul from Scărişoara  Figure 10. The cave Gheţarul from Scărişoara 

 
And the association of this region with the „Apuseni Nature Park” (a park for nature and 

people) in the foreigners’ collective imaginary (figure 11) - constitute a series of elements that 
represent a foundation for the sustainable development of the local communities and more (Moş, 
2008; Abrudan and Turnock , 1998; Surd and Turnock, 2000). 
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Figure 11. Panel at the entry in PNA 

 
Therefore, it’s clear enough that the upper Arieşul Mare Valley has a lot of resources ready 

to be fully exploited, but the quite small villages do not have the capacity to create their own 
tourism product. Thus, getting united through the LTS model,  these villages would be able to 
organize a joint plan for tourism development, proposing a „new territory” on the tourism market, 
and when we say „new territory”, we refer to the new image transmitted through a network of 
tourism promotion that is meant to advertise the entire territory. The creation of this kind of 
institution - the LTS - that combines public and private operators and deals with the territory’s 
tourist development, would involve both private and public actors in a new form of systemic 
development that follows the bottom-up principle by also taking into account the criteria for the 
sustainable development. Of course, common quality parameters should be reached in order to 
promote upper Arieşul Mare Valley properly, because a tourism product of quality can only be 
achieved through an agreement that conditions the application of a single method when it comes to 
qualifying the tourism product in the territory.  

 
A LOCAL TOURIST SYSTEM IN THE UPPER ARIEŞUL MARE VALLEY: AN 

HYPOTHESIS OF TERRITORIAL DEVELOPMENT 
It’s quite clear that a general agreement needs to be reached among all the local 

stakeholders in order to promote the entire territory through a local network or system. In this 
respect, PNA administration should act as the promoter of a plan that may constitute the basis for 
creating an „Upper Arieşul Mare Local Tourist System”, and may have an essential role in 
initiating and facilitating a dialogue among the four communes (Arieşeni, Gârda de Sus, Scărişoara 
and Albac) and in convincing them to jointly develop and promote holiday offers without which, 
inevitably, the tourists direct themselves towards other destinations. In this way, PNA could gain 
trust and confidence by offering concrete solutions for helping the local community and 
revitalizing local economy, therefore providing its support and interest towards the adjacent 
territory. European funds allocated for Rural Development and Rural Tourism could be accessed 
for the creation of this LTS.  

„Upper Arieşul Mare Local Tourist System” would take into consideration every asset 
existing in the territory - natural resources, human resources, culture and tradition – and would aim 
at creating a network of local actors, not only to promote the territory but also to give birth to an 
unitary project able to trigger the integrated development processes (figure 12). 
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Figure 12. Local Tourist Sistem “Upper Arieşul Mare Local Tourist System” 

 
Therefore, it should involve local and regional administrations, pensions owners, operators 

working in the area (Transilvania Tour, Green Mountains Holidays, Apuseni Adventure, Horizon 
Tours, Daksa, Bihor Mountain Rescue Association, Apuseni Experience, „Izvoarele Arieşului” 
Association, Local Committee OVR - Operation Villages from Romania, Association of 
Ecotourism in Romania), local transport companies, owners of cable lifts and ski slopes, small 
farmers and craftsmen, tourist agencies promoting the Apuseni Mountains, schools, nearby 
universities (University of Oradea, „Babeş-Bolyai” University  from Cluj-Napoca, the West 
University from Timişoara, etc.).  All these actors would be put in a collaboration relationship and 
would work together as a team in order to promote the territory. 

The objective of this LTS should be that of creating a new image that imposes itself as a 
brand, a new tourist product that would promote the entire territory and help the entire area to 
develop from a tourist point of view by suggesting concrete programs that support the presence of 
this destination in the respective market segments. In this way tourism may become the main 
source of sustenance for a significant part of Arieş Valley residents. 

 
CONCLUSIONS 
There’s a general agreement among scholars (Miani, 2008) and operators about the 

advisability of a bottom-up approach to territorial development of rural and mountain areas, with 
particular regard to the tourist sector. This kind of approach, compared with the top-down one – 
this latter having too often been experienced, even in the recent past, in ineffective interventions of 
territorial planning - can better guarantee the respect of environment and landscape, the 
valorization of local specificities and resources, the consensus of local communities.  
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In this theoretical and operational framework fits the Local Tourist System (LTS) model, 
introduced in Italian legislation in 2001: in the intention of the legislator, the LTS should be the 
formal instrument to pursue and boost bottom-up and systemic forms of tourist development, in a 
network aimed at promoting the regional tourist destination in a more effective way in comparison 
with the mere sum of the results that very single operator could achieve acting individally.  

Starting from these premises, we think that the LTS model could be successfully 
implemented also in Romanian rural and mountain areas. Our study case, the upper Arieşul Mare 
Valley, has a great tourist potential, but its full exploitation is still hindered by the lack of 
coodination among the operators. In our opinion, Apuseni Natural Park administration would be 
the right subject to take the initiave of creating a network inspired by the Italian LTS model (that 
could be named „Upper Arieşul Mare Local Tourist System”), involving all the public and private 
stakeholders acting in the territory and pushing them into a cooperative relationship. Furthermore, 
a very crucial aspect of every form of modern tourist promotion is the branding, that is the creation 
of a strong image based on the most relevant tourist features and resources: only a systemic 
approach – that would be made possible by the implementation of the LTS model – would enable a 
marginal and peripheral region as the upper Arieşul Mare Valley to effectively enter and occupy a 
space in the tourist market, at the national and international levels. 
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Abstract: The notion of territorial system is often met in the Romanian and universal 
geographical literature, proving to be the most complex denomination of a spatial reality, 
within which certain processes and phenomena take place relating, as well as certain agents 
which act upon its components. Chioar - Lăpuş Region represents a spatial entity that, being 
considered territorial system, offers the possibility of organization and most favourable 
development of the territory, making it functional. Taking into consideration the methodology 
and principles which the traditional territorial systems are based upon, we will transform the 
two ethnographic regions, Chioar and Lăpuş, into a complex region, meant to flourish and that 
is to constitute a pattern of territorial system also applicable for other cases. The systemic 
analysis of the territorial unit includes the study of relief, of the hydric and climatic 
component, but also of the human component and of the implications which they have within 
the territorial system and the exchanges of matter, energy and information which they show 
with a view to working and dynamics, highlighting the quality of open system. 
 
Key words: region, Chioar, Lăpuş, macrosystem, dynamics of territory 

 
 

*  *  *  *  *  *  
 

INTRODUCTION 
The region proposed for study represents an important part of the space located in the south 

of Gutâi and Tibleş volcanic mountains, within the territory of Maramureş County (figure 1). The 
delimitation of areal is not the simplest thing to do, considering the region as a superposition on 
two of the mental areas (Cocean, 1997; Ilieş, 1999), ethnographical of Romania, Chioarului Land 
and Lăpuşului Land, neighbouring, but from this point of view distinct and at the same time with 
numerous common elements between them, and with the surrounding regions. As natural limits of 
this areal we will consider Someş Valley in the west, Gutâi Mountains, Lăpuş and Ţibleş in the 
north, in the south Dealul Mare, Prisnel, Boiului Plateau and Breaza Peak, and the administrative 
limit with Sălaj, Cluj and Bistriţa Năsăud counties (Ilieş, 1998). As surface, we considered the 
administrative units located within the perimeter of the limits exposed above, totalizing 19 
communes and 3 cities. 

Why territorial system? The new approach of regional geography is precisely the systemic 
one. In a geographical area, there take place many processes, phenomena and activities, of any 
nature, unequally distributed within the territory, and that is why it is necessary to carry out a 
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continuous systematization and organization in order to maintain the territorial balance and to 
prevent its transformation into a chaos. Thus, all these elements are connected, have relations with 
each other, like a system. Basing on a methodology applied in the case of other systems, at 
different scales, (Coffey, 1981; Prélaz-Droux 1995; Ianoş, 2000, Skyttner, 2005; Cocean and Filip, 
2008, Ilieş and all, 2010 ), but also of the two systems taken separately, we will try to demonstrate 
that Chioar-Lăpuş region, is a system whose components function extremely well together, which 
will result from  its analysis, depending on its two main components: natural and anthropogenic. 

 

 
Figure 1. Chioar-Lăpuş territorial system in Romania 

 
METHODS AND METHODOLOGY 
This study is proved scientifically by information obtained from various sources, 

bibliographical, official statistics and capitalized in order to obtain most favourable results. Also, 
we used patterns also applied in the case of other regions, identifying the main elements, specific 
to this type of approach (Ilieş & Grama, 2010). The starting point in this analysis was represented 
by the usage of the principles and working methods specific to geography, as a science, as well as 
those of territorial systems. 

The first stage, that of collecting data was carried out by bibliographic method. Also, this 
method gives the researcher the occasion to obtain information useful to highlight the evolution of 
the events occurred before starting to perform the study proposed (Cocean, 2005). The 
bibliographic resources capitalized, both regarding the territory analysed (Posea, 1962; Dezsi, 
2006; Puşcaş, 2007) and the methodological part (Ianoş, 2000; Spânu, 2000; Cocean, 2005; 
Marston et al., 2005; Strahler, 2010; Christopherson, 2011; Getis et al., 2011;) were identified in 
the Library of the University of Oradea, as well other publications relating to the territory 
proposed in the study within „Petre Dulfu” County Library from Baia Mare. 

The analysis, as method, in this case refers to the form, composition and dynamics of the 
territorial system, taking into consideration its structure beginning with localization and limits,  
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pursuing the influence of geological conditions, relief, climate, waters, vegetation, fauna and soils, 
on phenomena occurred, as well as the possibilities it offers, reaching the relation of the human 
being - environment binomial, as well as some aspects representative for human settlements and 
appertaining to the community (Petrea, 2005; Armaş, 2006). 

The last stage during scientific approach is that of synthesis, meant to remake the unity of 
the system, both as spatial structure and as theory, bringing complete value to the study. 

This moment marks the interpretation of the results of analysis and their presentation, 
highlighting the system oneness. 

 
CHIOAR-LĂPUŞ REGION: TERRITORIAL SYSTEM. CONCEPT 
By definition, territorial systems are „constituted of elements and relations which aim at 

attaining some common purposes” (Ianoş, 2000, p. 21). So much the more, the territorial system 
represents the hospitable macrosystem necessary for the existence of the human being as well as 
the environment to develop activities specific to human beings. We can distinguish within the 
territorial system two component parts which define it, namely, natural macrosystem, represented 
by relief, soil, waters, climate, vegetation and fauna, and the anthropogenic macrosystem, built, 
representing the social - economic and cultural aspect. These two main components, materialized 
in macro-systems, relate, being indispensable one without the other, and if one operates 
defectively, it has impact upon the whole territorial system (Ianos, 2000, figure 2).  

 

 
Figure 2. Territorial system structure  

(Source: after Ianoş I., 2000, p. 22-24, with the modification and systematization of the author) 
 
Ioan Mac considers the territorial system as an „integrative geographic entity, spatially 

materialized in ground, that functions by exchange of mass, energy and information between its 
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parts and between it as a whole and the environment” (Mac, 2000, p. 495).  The territorial system 
functions on the basis of some principles as they were defined by I. Ianoş, representing the 
essential element on which a scientific theory rests (the principle of integrality, integration 
supposing „the ordered union of various components forming an ensemble” (Pop, 2006, p. 88), 
fulfilling the condition necessary for the working of the system, the principle of oneness, that 
shows that there are similar systems, but not identical, functionality, self-adjustment and self-
control, dynamic balance, causality, coherence, that reveals the homogeneousness of the territorial 
system and synergy, that coordinates the component elements for the fulfillment of the same 
function). In the organization and working of the territorial systems a direct or indirect impact is 
held by laws, more precisely the laws of geography, among which the law of zonality and 
azonality distinguishes, that explains the dynamics and aspect of the territorial systems, of 
rhythmicality, of self-organisation, of compensatory exchange of mass, energy and information, 
the law of geographical diffusion and other general or special laws which substantiate the complex 
processes which identify within systems. 

The territorial systems vary depending on the scale on which they are approached, having 
specific space and time characteristics and suppose the discussion of the same problems: structure, 
dynamics, organization and their development. These territorial systems seen hierarchically 
present themselves at macro level and include the area, domain and natural region which are 
associated with the great spatio-temporal units of the Earth and are characterized by stability and 
hardly modifiable. Micro level is represented by geosystem, geofacies and geotop, and allows for 
the analysis and organization of a system within a malleable macrosystem, aiming at an area where 
actions of territorial planning and arrangement can be applied (Ianoş, 2000). 

 „The territorial system is homogenous and complex, characteristics which are given by the 
relations established – in a certain area – between all components of the geosystem, natural and 
artificial (induced by human being)” (Josan, 2002, p. 169). Considered parts of the geosystem, 
territorial systems function on the basis of the same laws from which they were created. As regards 
the region proposed for study, the approach as territorial system represents a challenge, taking into 
account carrying out of the study in regional context, having its components integrated in a well-
structured ensemble, that assign to it the unique character comparative to the territorial systems 
found in the neighbourhood. Moreover, in 2005, P. Cocean approaches the region as an open 
system, having feed- back type relations with the environment and all factors which have a certain 
influence on it. This bimodular, natural and anthropogenic system demonstrates a strong 
connection, that can exist between its component parts, activating on the basis of the transfer of 
matter and energy, its functionality and dynamics being determined precisely by these relations 
existing within it (Sinha, 1992; Spânu, 2000; Petrea, 2005; Christopherson, 2011). 

 
THE ANALYSIS OF STRUCTURE OF CHIOAR-LĂPUŞ TERRITORIAL SYSTEM 
A territorial system, by the totality of activities carried out within it, is organised in a 

certain way, irrespective of the relation between its component parts. The aim of the territorial 
systems is to establish some common finalities from economic, social and cultural point of view 
(Ianoş, 2000), also considering the relation with the environment, pursuing at the same time the 
consequences which the impact of human activity has upon the environment. 

„In the structure of a territorial system, landscape and anthropogenic environment 
interpenetrate, overlap and interact in defining the relations which lie at the bottom of its 
operation” (Ilieş & Grama, 2010 p.142). The analysis of these concepts supposes the knowledge 
of the way in which the system organizes itself and is functional, involving „the study of the 
components and depending on the role and importance held in the system” (Petrea, 2005, p. 194). 
As a matter of fact, the first stage in the approach of analysis „is precisely represented by the 
identification, study and quantification of the system components, made simultaneously with the 
analysis of the inter-relations established between subsystems, between subsystems and the whole, 
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between the functional ensemble resulted and the surrounding systems, of the role of this ensemble 
in the structure and dynamics of the hierarchically superior system” (Spânu, 2000). 

As regards the territorial system proposed, Chioar-Lăpuş, we can notice the interaction 
between its component parts, also having relations with surrounding territorial systems, of the same 
order, (Maramureşului Land; Năsăudului Land, Oaşului Land, Codrului Land, Silvaniei Land), but 
also with the big system to which the system of superior order belongs (Maramureş County). 

Thus, this territorial system is considered, at meso-scale, as a regional system located south 
of Maramureş County. This represents, at the same time, a subsystem within Maramureş County, 
as well as within the North-Western Development Region (figure 3). 

 

 
Figure 3. Chioar - Lăpuş subsystem of Maramures and North-West Region 

 
The components of the natural macrosystem, as it is provided in figure 2, show reciprocal 

relations, exchanges of matter and energy between them and represent the basis of the 
anthropogenic macrosystem (Petrea, 2005). 

From the point of view of relief, Chioar-Lăpuş territorial system enjoys the presence of a 
variety of heights and ages, from the confluence of Someş with Lăpuş, as far as Ţibleş Moutains, 
alternating depression steps with hilly and mountain stages (figure 4). In the North – East part 
Gutâi, Lăpuş, Ţibleş volcanic mountains, with average altitudes of over 800 m, impose passing 
through the hilly regions to depression areas Lăpuş and Copalnic, between which crystalline 
massifs Şatra and Preluca and Pietriş Hill stately rise. 
These depressions are closed to the south by high hilly units, Mare-Prisaca Hill, Boiului Plateau 
and Breaza Peak, with altitudes as far as 600 m. Baia Mare Depression widely opens the territory 
to the west and north - west, the altitudes decreasing from the south to the north – west, 
constituting the lowest step of the territory studied (Dezsi, 2006; Puşcaş, 2007). 



Diana Mihaela MOJOLIC 
 

188 

Chioar-Lăpuş territorial system is drained by „the longest river of Maramureş county, 
collecting the waters of Igniş and Ţibleş Mountains, from Breaza Peak and from Preluca" 
(Şainelic, 1986). Lăpuşul forms its hydrographical basin (figure 4) by collecting the waters from 
the whole region, excepting the south - western part that is directly assigned to Someş, 
characterized „by a hydrographic network well specified in the high regions and by a uncertain, 
wandering, diffluent network, in depression area” (Posea, 1962, p. 181). 

The hydrographic network of Lăpuş river, the most striking dynamic component of the 
natural macrosystem can be included at the level of holarhic analysis, in the hydrographic system 
of Someş river, the national hydrographic system, etc.; this fact supposes the exit from the system. 
As a matter of fact, Lăpuş river constitutes as an axis of development, that ensures the transfer of 
matter and energy, from the system, as well as with the surrounding systems. 
 

 
Figure 4. Chioar - Lăpuş territorial system. Relief units and hydrography  

(Ethnographical Area Limit after Posea, 1962, Dezsi, 2006, Puşcaş, 2007 with the modification of the author) 

  
The climate of this region is, on the whole, moderate temperate continental (Dezsi, 2006), 

allowing the installation of topo-climates. „It relates with relief and waters and leaves its mark on 
the spreading of plants, forest vegetation and grasslands, and of the animals within the territory, 
thus controlling the whole system of natural components directing at the same time the sense and 
dynamics of inter-relational fluxes" (Puşcaş, 2007, p. 199). 

In order to systemize and organize the territorial system, we analyse, besides the natural 
component, the anthropogenic component too, that appears on this support. Thus, the 
anthropogenic macrosystem is composed of the human factor, its specific activities, system of 
dwellings, as well as the mentality or behavior which the community shows. Also, at the level of 
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the anthropogenic macro-system it can be highlighted the dynamics of the system, the flux of 
energy and matter and, of course, its functionality. It is population that influences for the most part 
the system, being conditioned by the entries and exits from the system, expressed through the 
indicators of natural movement of population. Chioar - Lăpuş territorial system is superposed upon 
a territory with a population belonging to the rural environment concentrated for the most part in 21 
communes, and urban population in 3 cities, at the level of the year 2011 (figure 6).  

It can be noticed the influence exerted by natural factor that favoured the birth of 
localities within the territory; thus, most of them are located in the north - western part of the 
region, which coincides, from the point of view of relief, with Baia Mare Depression, and their 
reduced concentration is visible in the North - East and East, located in the mountain area, but 
also in the south, in Boiului Plateau. 

The dynamism and organizational capacity of human factor impose and are proven by the 
laws and decrees on setting up new communes. If, at the level of the year 2002 (figure 5) there 
were in this territory 21 administrative units, 2 urban and 19 rural, at present, their number 
amounts to 24, as the same time as publishing in the Official Gazette 310 from April 7, 2004, of 
Law 83/2004, declaring as town the locality Şomcuta Mare, preserving the structure of the former 
commune, and of Law 84/2004 by which Coaş and Coltău communes were established, separated 
from Săcălăşeni commune. Also, a year before, in the Official Gazette 523 from July 21, 2003, by 
Law no. 334/2003 according to art 1., paragraph (1) „Groşii Ţibleşului commune, Maramures 
county is established, being composed of Groşii Ţibleşului village, by reorganization of Suciu de 
Sus commune of the same county” 1  

 

 
Figure 5. Administrative component and population number - 2002 

                                                           
1 http://www.lege-online.ro 
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Figure 6. Administrative component, demographic dynamics and transportation network - 2011 
 
Thus, we can notice the dynamics and functionality of the system, by the network of human 

settlements, which present the composition with the strongest degree of anthropization, being 
influenced by population and economic activities, constituting inputs and outputs fluxes from the 
system, through reorganization. 

The population of the region, that is the dynamic factor, by the activities carried out within 
this territory, has an important role in the organization and development of the territorial system. 
This „creates a typical social environment, influences on the economic activities through the 
quantity and quality of labour power, human settlements by numerical growth” (Ianoş, 2000, p. 
23). Chioar - Lăpuş Areal totalizes a population of approximately 97,000 inhabitants, at the level 
of the year 2002, recording a regress at the level of the year 2011, when from the provisional data 
the number of inhabitants decreases to approximately 92,000. (table 1, 2).  

 
Table 1. Number of population per rural administrative units in the territorial system, year: 2002 
(Data source: DJS, Maramureş - 2011, www.maramures.insse.ro/phpfiles/ComunicatRPL%202011MM.pdf) 

Common center Population 2002 Population 2011 
Copalnic-Mănăştur 5838 5569 

Coaş - 1378 
Coltău - 2496 

Coroieni 2327 2173 
Boiu Mare 1276 1116 
Cerneşti 3814 3686 

Băiuţ 2699 2278 
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Cupşeni 3778 3523 
Dumbrăviţa 4499 4290 

Groşi 2533 2796 
Groşii Ţibleşului - 2075 

Lăpuş 3828 3641 
Mireşu Mare 5130 4702 

Recea 5591 5969 
Remetea Chioarului 3003 2788 

Săcălăşeni 5819 2263 
Satulung 5409 5689 
Şişeşti 5479 5209 

Şomcuta Mare 7708 - 
Suciu de Sus 6222 3839 

Valea Chioarului 2288 1983 
Vima Mică 1637 1423 

TOTAL 78878 66309 
 

Table 2. Number of population per urban administrative units, in the territorial system, year: 2002 
(Data Source: DJS, Maramureş – 2011, www.maramures.insse.ro/phpfiles/ComunicatRPL%202011MM.pdf) 

Town Population 2002 Population 2011 
Târgu Lăpuş 13355 11324 
Şomcuta Mare - 7455 

Cavnic 5205 4862 
TOTAL 18560 26641 

 
Figures 5 and 6 present also, the number of population, at the level of the administrative 

units (communes and cities), highlighting the dynamics which it has within the territorial system. 
Following two cartographics representations, we can notice that in most localities population 
decreases from one census to another one, but what is important to be underlined represents the 
increase in the number of inhabitants in the two localities, Satulung and Recea. This increase is 
due to both creating new jobs in the region, and to population migration from town (Baia Mare), to 
rural localities nearby. The natural environment is favourable for population, having a reciprocal 
relation, by its number it indicates the degree of anthropization; thus it can be noticed an unequal 
distribution in the territory, more underlined in the North - West and West. 

About demographic dynamics we can say that is negative on the entire surface area, less the 
territory of north-west, where the population increased from census to another. Very low negative 
values is due to establishment of new commons in 2003 - 2004, population wich in 2002, was part 
of the big common, now is independent. 

Analysing the evolution of population in the two environments, rural and urban, (table 1, 2) we 
can notice that at both censuses rural population dominates, but there are small modifications at the 
level of the year 2011, when population in urban environment increases, precisely due to the fact that 
one of the rural localities became meanwhile town, but maintained the same organizational structure in 
the administrative unit. Urban environment remains a polarizing factor for the region and allows for the 
development of the most important activities abreast of population. 

In the case of the territorial system Chioar - Lăpuş, economic activities are represented by 
agriculture, considering the rural character of the region, but also the physiognomy of the 
favourable natural environment. Mainly, this is realized on individual properties, being of 
subsistence, and more recently, it produces consumer goods, especially for urban environment. 
Both growing plants and growing animals, traditional branch at the level of the region, maintain 
agriculture as basic economic branch. Industrial activity is not representative for this region but 
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there are some branches, which individualize, such as wood processing, extraction industry 
(mainly building material), but also processing of agricultural products. At the same time, due to 
the location close to the polarizing centre, the most important at the level of Maramureş county, 
Baia Mare town, the most part of labour force in the region migrate. With a transportation 
structure predominantly road transportation (figure 6), the connection between the localities of the 
region is ensured, as well as the connection with neighbouring localities and with outside territorial 
systems. Railway transportation is present in Baia Mare Depression, following Someş flow and is 
absent in the rest of the region due to the natural environment. As far as the behaviour of human 
community is concerned, we can state that it is influenced by population, within localities or 
human settlements „creating attitudes, customs of dwelling” (Ianoş, 2000, p. 24) or specific 
customs. Considering that the region proposed to be territorial system superposes upon two 
regions which are „country” type, it is known the importance of traditions and customs which 
each of them undertakes and keeps throughout the years. 

Taking into consideration the two component parts of this system but also of a certain system, 
the natural component and anthropogenic component, it can be noticed that the links and relations 
which establish between them are responsible for the organization and functioning of the system. 

 
CONCLUSIONS 
As a conclusion, we can state that in order to function a territorial system needs the 

systematization of information, which is unequally distributed in space, and its rational 
organisation, regardless of its nature. The two component parts of the territorial system, relate with 
each other, one of them being development macrosystem and resource for the other one (natural 
and anthropogenic environment), as well as reciprocally, the antrophic influences upon the 
evolution of the natural environment, like the analysis presented in this study. 

Chioar - Lăpuş Region is located in a diverse geographical area, noticed by its complex 
natural environment and the interaction between climatic potential and hydric resources, landscape 
component, but in close connection with the anthropogenic activity, which implies the preservation 
and maintenance of the relations with the environment, with all of the spatial and functional factors, 
which act on it. By presenting Chioar - Lăpuş Region as a territorial system, we try to organise it 
with a view to a sustainable functioning, by maintaining the status of mental space within the system 
and finding a strategy for development, just taking into consideration the areas of positivism, of 
attractiveness, and the areas of negativism, establishing a balance between them. 

Chioar - Lăpuş territorial system is an anthropogenic system, dominated by a rural 
population, that carries out typical, traditional activities, on a natural support, this thing proving 
the links within it, and urban environment polarizes the region. This type of approach needs 
interdisciplinary implications because the system is in its turn composed of subsystems at the 
level of which certain processes and phenomena take place which lead and maintain its 
functionality. The systemic analysis of Chioar - Lăpuş territorial unit supposes awareness of the 
situation existing at the level of natural and anthropogenic elements, at the exchanges of matter 
and energy, which define its dynamics. 

This region full of tradition, considered as territorial system, can play a prominent part as to 
the economic development through different activities, as well as to social development, going 
beyond any barrier and accepting the identity of the other, because there is potential, the only thing 
needed being to achieve a common strategy for its capitalization, for the South of Maramureş 
county located between Someş and mountain area. 
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 Ioan Sebastian JUCU (2011), 
ANALIZA PROCESULUI DE RESTRUCTURARE 

URBANĂ ÎN MUNICIPIUL LUGOJ 
Editura UniversităŃii de Vest din Timişoara, ISBN 978-973-125-352-7, 548 pages,  
type B5, 140 figures, 24 tabels,  50 photos, reference, abstract in English, content, 

conclusions 
 

This new book that deals with relevant topics from 
the contemporary urban geography in close connection with 
the new political context developed after 1990 in Romania.  
It presents a detailed analysis of the urban dynamics of the 
municipality of Lugoj during the post-socialist period 
closely related by the urban heritage generated by the past 
layers of time, started with the medieval stage and ending 
with the communist one. On such a spatial and  functional  
background  this study   presents the main changes and the 
real outcomes of the new evolution of the town  during 
transition to the market economy as well as in the new created 
conditions favored by the integration of the Romanian space 

within the international economic and political structures. This scientific project has been designed as 
a doctoral thesis presented within the Doctoral School from the University of Oradea in 2010, being 
coordinated by Prof. univ. dr. Alexandru Ilieş and official refereed by Prof. univ. dr. Ioan Ianoş 
(University of Bucharest), Conf. univ. dr. Sorina Voiculescu (West University of Timişoara) and by 
Prof. univ. dr. Martin Olaru (associate professor at the University of Oradea). This volume represents 
a novelty in the field of the Romanian urban geography through its central analyzed topic focused on 
the structural, spatial and functional adjustment of the town to the requirements of the market 
economy. In this regard, processes as industrialization, deindustrialization, reindustria-lization and 
tertiatization are all approached through the lens of their new particular actions that reframed both the 
urban landscape of the town as well as its spatial structure. Related by this general background the 
first chapter is oriented to the theoretical and methodological framework, in order to define and find 
out the main used concepts as well as their connected problems with the urban restructuring operates. 
In the light of this theoretical introduction, to illustrate the relevance of this study, the next section of 
the book points out the history of the researches made on the municipality of Lugoj. The review of it 
shows up the absence both of the geographical studies on this urban settlement as well as the new 
approaches in terms of the examination of the urban post-socialist dynamics. In this regard, the 
current boarding becomes mandatory. The third chapter is consecrated to the geographical position of 
the town as well as to the analysis of the environmental features, in order to outline their favorability 
for the current urban development. All these ones are boarded with a design to show the 
opportunities of the natural background for the new actions developed after 1990. For a real 
understanding of the present urban changes as well as the further trends of it, in the next section of 
the book the author actualize the ways of life of this community starting with the old historical stages 
(from the rural behavior of this settlement) to the communist period and furthermore to the post-
socialist stage that brings a new particular comportment as outcome of the new contacts with the 
worldwide developed societies. This approach is able to make us understand the new regeneration 
processes linked by the old traditions and customs of the town, in terms of its social, economic, 
politic and cultural functionalities. Because the human capital is considered the major component of 
the urban settlements the fifth chapter deals with the demographic problems revealing both classical 
themes and new ones specific for the post-socialist communities. Is the case of the unemployment, 
international migration for work, the current demographic social problems, the renewal of the local 
human capital, and so on. A special attention is paid by the author to the economic activities, the 
heartier section of the book, focused on the dynamics of the local economy accenting the most 
important spatial and functional changes from the field of the local economy. The first part of the 
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chapter analyzes the industry as a major feature and critical factor in the process of urban 
restructuring. In this regard, it is examined through the lens of the inherited structures as well as of its 
diachronic heritage. From this perspective the author explains the manner in which the old structures 
are integrated into the new ones and therewith the spatial and functional restructuring of the local 
industry. The approach is filtered by particular processes as deindustrialization, reindustrialization 
and the foreign direct investments in the new condition of the market economy. The general findings 
of the study are proven by some particular case studies oriented to the industrial units and areas of the 
town. The second section of the chapter deals with the services strained by the process of 
tertiarization. In this context, the author analyzes the restructuring of the commercial sector, of the 
educational system, of the medical field, of the religious space and so on. The conclusion leads to the 
objective idea that the post-socialist period reflects a high degree of tertiarization within the urban 
space. Finally, the last section of the chapter is focused on the local agriculture as urban practice used 
both for subsistence and for supplying the agri-food local market. These activities generate an 
increased trend of ruralization of the urban landscapes in some areas. In order to reveal the current 
urban quality of life the author dedicates the next chapter to the local housing, showing the real 
outcomes of the new properties status in the condition of the social and economic capitalization. It is 
well known the reality according to this the property of the real estate goods on the communism 
belongs to the state. The new trends of privatization generate many changes in both in the quality of 
living as well as in the way of living of the urban inhabitants. In connection with the local 
development the eighth chapter examines the dynamics of the urban infrastructure and the main 
changes of this urban feature during the post-socialist period. The dynamics of all these features and 
processes marked both the landscape and the general pattern of the town. In the light of this idea the 
ninth chapter deals with the urban image and with the spatial restructuring, in terms of spatial 
organization. This introspection reveals the current attractive, repulsive and neutral spaces and 
furthermore the present spatial distribution of the functional areas of the town. Linked by these 
problems the next chapter examines the dynamics of the function of the town being obvious the fact 
that some urban functions are maintained (industrial, commercial), other ones have disappeared (the 
function of borough, the political function) while new ones have recently sprung (the educational 
function). Because the new changes as well as the urban components of the town are not shield by 
the hazards, the next chapter deals with the urban risks and urban vulnerability, the current status of 
the town from this perspective, being illustrated by the matrix of the urban vulnerability. The applied 
dimension of this study in terms of applied geography individualize the twelve chapter in which the 
author molds some new methods in order to reveal the urban dynamics of the municipality of Lugoj 
including SWOT Analysis, LFA Method, Chorematic Model, the urban competitiveness etc. The 
analysis manner filtered by these scientific approaches reflects both originality and realism in the 
made introspections of the author. Finally, based on this section, the final chapter comes to offer 
some new proposals for spatial optimization, initiative that points out also originality and objectivity 
aiming the further development of the municipality of Lugoj. In this regard, the study is also an 
important tool for the future decisions of the local authorities in terms of the local urban 
management. Through this, the book is a useful and valuable geographical work and represents an 
important study focused on the urban settlements from the Romanian Banat as well as on the most 
relevant process that characterize the Romanian urban settlements. Accordingly, we warmly 
recommend this book to all ones interested both by the new specific socio-economic processes within 
the urban settlements from Romania as well as by the urban dynamics from this country. Not least, 
we consider that this study could represent a real scientific model in approaching the urban 
restructuring process peculiar for other medium-sized towns from Romania and from different other 
parts from the former communist Europe. 
                                                               Prof. univ. dr. Martin OLARU 

                                                     Associate Professor at University of Oradea    
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Sorin PAVEL, 2011 
ORAŞUL ARAD. STUDIU DE GEOGRAFIE URBANĂ 

Editura Arpress, Timişoara, 2011, 384 pagini 
 

 The paper by Dr. Sorin Pavel – Lecturer in the Department of Geography, West 
University of Timişoara adds a valuable contribution to the series of geographical analysis, 
dedicated urban spaces of prime importance in Romania. The author chose to illustrate its 
powers space science laboratory, one of the Romanian cities with a historic multicultural and 
geographic personality well illustrated. Arad city is outlined in the collective mind especially 
economic, relational and civilization. One of the key cities in preparation for the Great Union, 
and city cars, the turning, light rail and road node as a gateway to the West and supported by 
lower Mures, Arad is undissociated in the Romanian collective mind by Ioan Slavici world, 
which the author actually suggesting several quotes, inspired choice. Coordinating a relatively 
coherent and unipolar local area, but marked identity status transition zone between the world of 
Banat, the Crisana and of Transylvania, Arad is seen also in relation to its neighbor and rival, 
Timisoara, at only 55 km to the south. These two tend to form a couple. Timisoara retain and 
develop its status as the main regional development pole in the west, consolidated since the mid-
century, concentrating economic activity, cultural, scientific and political-administrative variety, 
while Arad counteracts the pragmatic side of the local polarization contemporary economic 
dynamics (transport hub, industrial and commercial center, university center recently but 
dynamic and so on). From this perspective, and the need to know in detail the local urban 
changes driven by another phase transition in the evolution of the Romanian urban, approach of 
Arad city in a sentence of urban geography is fully justified. Thesis comes after the major 
milestones quantitative accumulation urban (1950-1990) and phase marks the city is affected by 
specific developments liberal restructuring after 1990. Prevalent are now settling processes, the 
functional relocation and reassignment of space uses. Mutations in quality (although not all 
positive) are evident today and they configure other types of relationships with space. When 
administered centrally planned growth until 1989, is interesting to watch as ”doing” every city 
in the current competitive context, as the city mobilizes its resources position, internal skills, 
lobbying skills, and what results to be obtained, locally, but also compared against direct and 
indirect competitors. The work of Sorin Pavel is richly illustrated with graphics and mapping the 
165 figures (maps, cartodiagram, graphs, diagrams, conceptual diagrams, photos), well 
documented statistically (includes 39 tables) and is supported by a bibliography totaling 185 
titles included in the final list. Wealth of ideas, which transpires from different pages open a 
series of gates analysis by understanding complex phenomena that marked the Romanian city. 
Radiographs made end up in the privacy of processes that animates the brownian dynamics of 
human behavior in the town of Arad, or in connection with this, facilitate understanding the 
present by accumulating time spent knowledge and facilitate spatial knowledge by multiscale 
approach. As is appreciated foreword by reputed professor Dr. Alexandru Ungureanu, a member 
of the Romanian Academy, ”the main positive feature of the work is surprise, often with a clear 
tendency to significant detail, the main geographical features of Arad and features to the city 
ensures proper place in the network of cities of Romania [...]. Overall, Mr. Sorin Pavel meets 
such work, both in terms of its scientific merits and of the methodology used, all conditions to 
be considered a leading example of the geography of the future and a milestone that will be to 
take into account the human and geographical research in the west of Romania”. 
 

Prof. univ. dr. Martin OLARU 

Associate Professor at University of Oradea    
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