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ABSTRACT: The aim of the study is to analyze the demographic changes in the cities of the
Southern Carpathians. The period studied is 1993-20177. The demographic indicators by
which we analyzed the demographic dynamics were: birth, mortality and natural growth.
For the first two we also focused on the evolution of the number of newborns and deceased.
The necessary data were obtained from the National Institute of Statistics. Their process-
ing was done with the ARC Gis 10.3, and maps were made with the distribution of rates for
each indicator. In addition to the maps, graphs of the numerical evolution of newborns and
deceased have been made. The decreases in demographic values have been assimilated-
with the negative processes of the mining industry. Basically, cities in the Petrosani Coal
Basin faced visible decreases of newborns, a cause being the gradual loss of industrial func-
tion. Job losses have led to the installation of insecurity of income insurance, which has been
passed on to the organization of families. The entire urban area of the Southern Carpathians
faces demographic dysfunctions generated by demographic changes. The natural growth
in the period 1993-2017 showed that depopulation is a risk phenomenon that is being car-
ried out in the urban environment of the Southern Carpathians.

Keywords: demographic changes, Carpathian Mountain Space, cities, Romania, ARC Gis.

INTRODUCTION

The study of population dynamics is an intense subject to research at global level. The
demographic component is constantly moving in an increasingly globalised world. De-
mographic research in Romania targeted many geographic regions, realizing true stud-
ies of population geography and settlements (Nita, 2007; Ratiu, 2007; Ténasd, 2007; Io-
nescu, 2009; Mihalca, 2010; Constantin, 2011; Misachevici, 2011; Vilcea, 2011; Fonogea
et al,, 2012; Tofan, 2012; Surd et al., 2017; Lung, 2018; Lung, Gligor, 2018). A short time
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ago a study was conducted on demographic dynamics in the rural area of the Southern
Carpathians (Persu, 2017).The dynamic component is the research topic for many re-
searchers around the world. There has been a great diversity of studies on natural dy-
namics, the migrants concerned have tried to find reasons for the variety of situations
that induce risk of demographics (Josipovic, Repolusk, 2003; Attané, Barbieri, 2009; Pri-
oux, Mazuy, 2009; Babovi¢ et al., 2016; Kokotovi¢ et al., 2016; Marinkovi¢, Radivojevi¢,
2016; Jani, 2018).

The aim of the study is to analyse the demographic changes of the urban area of the
Southern Carpathians. Through this study we wanted to see how the population evolved
through mortality, birth and natural growth during the post-socialist period. We also
wanted to see how the population of the Petrosani Coal Basin (or Petrosani Depression)
was presented after the socialist period. During socialism, the main function was the in-
dustrial mining, which helped to the prosperity of the demographic component. Start-
ing with 1989, industrial function began to pierada of importance, reaching massive re-
dundancies and closures of mining activities. After that, socio-demographic risks have
arisen that have been passed on to the evolution and demographic dynamics.

Unfortunately, the population in the urban area of the Southern Carpathians has
declined since 1993 compared with the year 2017. Demographic changes in cities were
based on socio-economic factors following restructuring in the industrial sector start-
ed immediately after the fall of socialism. These socio-economic factors have had reper-
cussions on demography, influencing the start of significant demographic changes. The
instability of the living standards and the uncertainty of an economic income, imposed
the numerical decrease of demographics indicators such as the number of newborns,
respectively the decrease in birth rates. In parallel, the numerical values of deaths and
mortality rates increased. Following demographic changes, it was found that the natural
increase rates had negative values for most cities, with only two exceptions. As a conse-
quence, urban space in the Southern Carpathians is faced with demographic phenome-
na such as depopulation, where major demographic failures may occur.

METHODOLOGY

The first stage consisted in the delimitation of the geomorphologic of the South-
ern Carpathians. The geomorphologic map was used to obtain this limit (Posea, Badea,
1984). After the physical limit has been established, the administrative limit has been
outlined. The identification of the administrative-territorial units belonging to the
space of the Southern Carpathians was made according to criteria used by other re-
searchers in their works. The administrative delimitation was carried out after consult-
ing the geographical specialized bibliography (Persu, 2017; Surd et al., 2017). Following
the acquisition of the administrative limit, the cities were identified. Thus, the urban
area of the Southern Carpathians is made up of 31 cities, distributed on the territory of
nine counties’: Baile Herculane (Caras-Severin County), Simeria, Oréstie, Hunedoara,

' Administrative-territorial unit, in Romania, in which several towns and municipalities enter.
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Calan, Deva, Hateg, Petrila, Aninoasa, Petrosani, Vulcan, Lupeni, Uricani (Hunedoara
County), Cugir, Sebes (Alba County), Tdlmaciu, Saliste, Cisnddie, Avrig (Sibiu Coun-
ty), Zarnesti (Brasov County), Busteni, Sinaia, Comarnic (Prahova County), Brezoi,
Calimanesti, Béile Oldnesti, Horezu (Valcea County), Novaci, Bumbesti-Jiu, Tismana
(Gorj County ), Baia de Arama (Mehedinti County). (Figure 1)

Figure 1. Geographical position of the Southern Carpathians
Source: own study

The next stage after the identification of cities, was the acquisition of statistical data
required for the study (number of newborns, number of deaths,then calculating the-
birth rates, mortality rates, natural growth rates). The data for the year 1993 and 2017 on
demographic changes were obtained from the National Institute of Statistics. The data
was processed with Microsoft Excel 2013, and the resulting database was entered in the
attribute table of the ARC Gis 10.3 program. Several series of graphs and maps have been
generated for each of the analyzed indicators. We have also tried to find some causes
that led to the increase or decrease in the values of some indicators in those cities where
prosperity during the socialist period was due to industrial function, which after 1989
began to lose its importance. Thus, all of the National Institute of Statistics we obtained
data needed to achieve a work force painting that activated in the mining industry. Af-
ter processing data on the herd of labor mass, we were able to formulate some opinions
in which we corroborated the negative processesin the mining industry with the nega-
tive evolution of demographic indicators.
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RESULTS AND DISCUSSIONS

In the urban area of the Southern Carpathians were identified 31 cities, which be-
long to nine counties®. Demographic evolution is presented in Figure 2. They had in the
year 1993, a population of 638468 inhabitants. Of these, 12 had under 10000 inhabitants
in the year 1993, 9 had between 10000 and 20000 inhabitants, 3 had between 20000 and
30000 inhabitants, 4 had between 30000 and 40000 inhabitants, and 3 passed by 40000
inhabitants. The largest demographic city in the Southern Carpathians was the town of
Hunedoara which in 1993 had a population of 86314 inhabitants. Also from the same
county were the following two cities, Deva, which had 78887 inhabitants, respectively
the city of Petrosani which had 51116 inhabitants. We see that the largest 3 cities in the
studied region are from Hunedoara County. Cities that have had under 10000 inhab-
itants are dispersed in the territory of several counties. Thus, in the year 1993 the city
with the smallest population was the Béile Oldnesti, which registered 4845 inhabitants.
The other cities that had less than 10000 inhabitants are: Aninoasa 5019, Baia de Arama
5824, Baile Herculane 6092, Séliste 6144, Novaci 6629, Brezoi 7165, Horezu 7602, Tis-
mana 8401, Calimanesti 8871, Talmaciu 9207, Bumbesti-Jiu 9936. We see that the small-
est administrative units in demographic size extend to the territory of 6 counties.

After 24 years, the number of administrative units with less than 10000 inhabitants
increased to 14. In the year 2017 compared to 1993, their flock increased by 2 cities. The
two units to be added to the 12 of 1993 are: Uricani and Busteni. The maximum and
minimum demographic values are maintained as in 1993, but with demographic de-
creases for 27 of the cities. In 2017, the total population of the 31 cities was 569100 inhab-
itants. It can be found a demographic decrease of 69368 inhabitants, meaning a percent-
age decrease of 10.8% in the 24 years. Hunedoara lost the largest number of inhabitants.
From 1993 to 2017, the population of the city fell by 12973 people, losing 15% of the pop-
ulation. The second largest decrease was in Deva where the population fell by 9200 peo-
ple, a percentage decrease of 11.6%. In third place, the highest decrease was Petrosani,
dropping by 17%, 8690 inhabitants. These three cities had the largest number of popu-
lation in both 1993 and 2017. The decreases are justified due to the fact that they had the
highest population number. In 1993, the three units together 216317 inhabitants (33.8%
of the total urban population of the Southern Carpathians), and in 2017 had 185464 in-
habitants (32.5% of the total urban population in the Southern Carpathians), registering
a demographic loss number of 30853 persons and a percentage loss of 14.2%. The min-
ing towns of the Petrosani Depression have lost large herds of population. Lupeni lost
in 24 years, no less than 7138 inhabitants, meaning a population decrease of 21.1%. Vul-
can recorded a decrease of 18.1%, losing 6318 inhabitants in the analyzed time interval.
Petrilawas depopulated with 4774 people, with a decrease of 16.2%. Uricani was depop-
ulated by 18.4%, meaning a decrease of 2188 people.

At the opposite pole with the lowest demographic decreases were all 3 cities, which
lost each under 100 inhabitants. With the smallest decrease in the population was the
Brezoi, which lost only 34 people. The following two were: Calimédnesti with 53 people

* Administrative-territorial unit, in Romania, in which several towns and municipalities enter.
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and Bumbesti-Jiu with 73 people. The numerical decrease of the three was only 160 peo-
ple. To note, there are four administrative units that have had demographic growth be-
tween 1993-2017. These are: Cisnadie, Sebes, Avrig and Zarnesti. The city of Cisnadie
had the largest numerical increase of 3019 inhabitants. The percentage increase was
10.3%. The second largest numerical increase of 1624 people was in Sebes, meaning an
increase of 5.2%. The population of Avrig grew by 1465 inhabitants (10.3%) and the town
of Zarnesti increased by 51 people (0.1%). The demographic contribution of the four cit-
ies was 6159 people.

Figure 2. Population change in the urban area of the Southern Carpathians in 1993 and 2017
Source: own study based on data from National Institute of Statistics

The birthplace of the urban environment of the Southern Carpathians in 1993 and
2017 was in a continuous decrease. The dynamics of the flocks of newborns is presented
in Figure 3. In the year 1993, the 31 administrative units registered 7254 newborns. The
maxim was in Hunedoara where there were 956 newborns (11%o), followed by Petrosani
with 684 (13.3%o) and Deva with 644 (8.1%o). These three cities had together 2284 new-
borns, representing 31.4% of the whole flock of newborns. 11 cities had under 100 new-
borns in 1993 (Tdlmaciu 10.5%o, Brezoi 12.8%o, Bumbesti-Jiu 9.2%o, Horezu 12.1%o,
Sinaia 6.3%o, Busteni 7.2%o, Biile Olidnesti 14.8%o, Novaci 10.5%o, Siliste 11.3%o, Ani-
noasa 13.5%o, Baile Herculane 9.8%o). The number of newborns in the 11 was 891, repre-
senting 12.2% of the total number.
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In 2017, the number of newborns decreased to 4330, with a decrease of 2924 (40%)
of births compared to 1993. All cities had decrease of the number of newborns, except
for Cisnadie where the flock of newborns was 195 in 1993 and 2017. The first three high-
est values also had significant decreases in the herds. In Hunedoara the number of new-
borns was 533, in decrease by 44.2%, compared with 1993. Deva had 500 births, decreas-
ing by 22.3%, and Sebesul was ranked third with 313 newborns. Decrease Sebesului was
14.9%. The three mentioned administrative units had the highest number of newborns
in 2017.

There are several situations in the case of mining towns where the number of births
has fallen far from 1993. Petrila had a 55.1% decrease in births. The town of Petrosani
had a difference in 1993-2017 of 390, a 57% decrease. Vulcan recorded a loss of 315,
which means a decrease of 58%. In Lupeni, the most profound decrease of newborns
was recorded, which was 59.2%. The four cities were heavily industrialised in the social-
ist period, and the Revolution of 1989 had acute consequences on the evolution of these
cities. Industrial function gradually disappeared until 2000, on the evolution of demo-
graphic indicators.

The distribution of birth rates in the urban area of the Southern Carpathians in 1993
is presented in Figure 4. The birth rate of 1993, surprised eight cities that had the rate

Figure 3. The numerical evolution of newborns in the urban area
of the Southern Carpathians in 1993 and 2017

Source: own study based on data from National Institute of Statistics
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below 10%o. The lowest rate was recorded in the city of Sinaia, 6.3%o. The following sev-
en instalments were: Busteni (7.2 %o), Deva (8.2%o), Cugir (8.3%o), Hateg (9.2%o), Orastie
(9.2%0), Bumbesti-Jiu (9.3%o), Biile Herculane (9.8%o). Most birth rates were included in
the 10.1-15%o. 19 administrative units had the rates between those values. From 31 cit-
ies, only four had rates higher than 15.1%o. Note that three cities are from the Coal Ba-
sin Petrogsani (Petrila 15.2%o, Vulcan 15.6%o, Uricani 17.8%o). The industrial function of
the three cities has passed on the evolution of the birth of 1993. The large workforce was
trained in the mining industry, so the dynamic component could thrive. According to
the data provided by the National Institute of Statistics, in the year 1992, the majority
of the workforce in the three administrative units worked in the mining and processing
industries. The active population of the trills amounted to 11858 people, of which 6838
(57.6%) were trained in mining and 1713 (14.4%) in the manufacturing industry. In Uri-
cani the active population was 5218, of which 3529 (67.6%) were working in mining ex-
traction, and 320 (6.1%) in the processing industry. At the Vulcan the active population
amounted to 15012, and in the mining industry were 7616 (50.7%) and in the processing
were 2632 (17.5%). Basically, the two industrial branches held the highest workforce: in
Petrila 72% of the active population worked in extraction and processing, Vulcan 68.2%,
and in Uricani 73.7%. From this data we can see that the industrial function clearly

Figure 4.Geographic distribution of birth rates in urban area
of the Southern Carpathians in 1993

Source: own study based on data from National Institute of Statistics
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dominates the three cities, which was seen in the evolution of birth. The large number
of jobs and well remunerated in mining have positively influenced the birth. The high-
est rate of 18%o was in the city of Baia de Arama.

After 24 years, the birth rates in the urban area of the Southern Carpathians were in
great decline. Rates recorded in 2017 appear in Figure 5. The highest rate was 10.1%o in
the town of Télmaciu. In the 24 years, the birth rate decreased so much that in 2017, 30
of the cities had their birth rates below 10.1%o. Moreover, in two administrative units the
rate fell below 5.1%o. Thus the lowest two rates were in: Sinaia of 3.9%o and Bdile Her-
culane 3.2%o. The rates of the three cities that had maximum rates in 1993, arrived after
24 years to fall almost by half or even more. The biggest drop was in Uricani, where the
rate was 17.8%o in 1993, and in 2017 it reached only 5.3%o. This was the largest decrease
recorded in 1993-2017 for the entire urban area of the Southern Carpathians. The sec-
ond great decrease was in the Vulcan, where in 2017 the rate was 8%o, decreasing from
15.6%o. In the Petrila, the rate recorded in 2017 was 8.1%o, compared with 15.2%o as it
was in 1993. The massive decreases in birth rates were mostly due to the loss of industrial
function. Layoffs in the mining industry severely affected the birth of the three admin-
istrative units. The dysfunctions in the mining industry have begun to be visible since
the 2002, when many of me were closed down to stop the activities.

The National Institute of Statistics provided in 2002 data far below those of 1992, on
numerical herds in the mining and processing industries. At the Vulcan, the mining
branch worked in 2002, 4744 people, with a deficit against 1992 of 2872 people. The pop-
ulation that active in the extraction decreased in the 10 years by 37.7%. In the process-
ing branch active in 2002, 1102 workers, decreasing with 1530. The reduction of work-
ers in the Vulcan processing industry was a drastic 58.1%. The population of the mining
branch of the town of Petrila was in 2002, 3997 workers, decreasing with 2841. The de-
crease of the number of jobs in this branch was 41.5%. From the manufacturing branch,
the Petrila lost 729 workers, reaching 984, from 1713. The reduction of the herd of work-
ers in the processing branch was 42.5%. The town of Uricani was massively disindus-
trialised, so the number of those who activated in extraction fell by 1907 people, which
means 54%. The mining and quarrying industry of Uricani was most affected by indus-
trial restructurings, registering the biggest losses of the workforce. The manufactur-
ing mining industry lost 47.8% of the labor mass, from 320 in 1992, to only 167 in 2002.
Mining has put a lot of footprint on the birth of these industrial cities, with the demo-
graphic development closely linked to the mining function. As the function prospered,
the evolution of birth was ascending, and when dysfunctions occurred in the mining in-
dustry, they transferred to the dynamic component.

The mortality of the 31 cities of the Southern Carpathians registered in the year 1993,
a total of 5954 deaths. The dynamics of deaths in the period 1993-2017 to 31 adminis-
trative units are presented in Figure 6. The first three cities in descending order of the
number of deaths are: Deva (684), Hunedoara (673) and Petrosani (510). The three had
1867 deaths together, 31.3% of the total. Ten administrative units registered in 1993 un-
der 100 deaths, being the lowest values in the urban area of the Southern Carpathians.
The number of deaths recorded at the level of the ten cities was 1412 (23.7% of the to-
tal), being divided as follows: Calimanesti (99), Bumbesti-Jiu (95), Uricani (80), Hore-
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Figure 5. Geographic distribution of birth rates in urban area
of the Southern Carpathians in 2017

Source: own study based on data from National Institute of Statistics

zu (77), Aninoasa (71), Brezoi (66), Novaci (63), Baia de Arama (59), Biile Oladnesti (53),
Baile Herculane (43).

In 2017, the situation was changed, with increasing numerical values of deaths. The
number of deceased increased compared to 1993, with 316 people, registering a percentage
increase of 5.3%. The first three cities are maintained as in 1993, but with higher output
values in the system. In Hunedoara, 859 deaths were recorded, with 186 more as in 1993.
The increase was 27.6% in the 24 years. In Deva, the number of deaths increased compared
to 1993, with 142 reaching 2017 to 826. This increase of 142 deaths means a percentage in-
crease of 20.7%. The city of Petrosani had a somewhat better situation of death, the num-
ber being lower than the values of the other cities. Thus, the difference between the num-
ber of deceased in 1993 and 2017 was only 17 people. The percentage increase was reduced
in the 24 years of just 3.3%. It is worth noting that the number of administrative units that
had under 100 deceased persons increased from 10 to 11. Two cities fell below 100 deaths
in 2017. Talmaciu recorded in 1993, a number of 109 deaths, and in 2017 they reached 83.
Séliste fell from 101 in 1993, to 76 in 2017. Instead, the town of Bumbesti-Jiu grew to more
than 100 deaths, being the only one to pass 100 deceased persons between the ten in 1993.
Also, the number of people deceased decreased significantly from 1412 in 1993, to 737 in
2017. It is a numerical decrease of 675 deaths and a percentage decrease of 47.8%. Practi-
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Figure 6. The numerical evolution of deaths in urban area
of the Southern Carpathians in1993 and 2017

Source: own study based on data from National Institute of Statistics

cally, in some administrative units, deaths have declined in the same period, and in others
have increased. In four cities, the population of the deceased has increased compared to
1993, but did not pass 100: Baile Herculane (43), Brezoi (67), Novaci (73), Horezu (86). Un-
fortunately, even though in some administrative units the number of deaths declined, they
could not supplement the losses recorded by other cities. In 17 cities the number of deaths
increased between 1993-2017. The difference between the year 1993 and 2017 can be seen
in the total number registered in the 31 cities. The value of 2017 is above the value of 1993,
which induces a certain demographic risk situation.

The mortality rates of the year 1993 (Figure 7) were ordered on three classes. Thus
the lowest values of rates were between 5.1-10%o, comprising 18 administrative units.
Of the 18, the last three rates that had the minimum values were in the cities: Cisnadie
(7.7%o0), Béile Herculane (7.1%o), Uricani (6.8%o). 12 administrative units had the rates
between 10.1-15%o and the maximum rate passed by 15.1%o, being recorded by the city
of Saliste (16.4%o). From these rates we can say that the urban space of the Southern Car-
pathians is not under the influence of high mortality rates. More than half of the cities
had the death rates between 5.1-20%o, indicating that the population had small numer-
ical values in terms of mortality. There is no risk of depopulation of cities due to high
mortality in 1993. Unfortunately, the mortality rates were going to undergo big changes
by 2017, when the situation was presented completely differently.
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Figure 7. Geographical distribution of mortality rates in urban area
of the Southern Carpathians in 1993

Source: own study based on data from National Institute of Statistics

As for 1993 and 2017 mortality rates (Figure 8) were ordered on three classes in order
to be able to observe comparatively the evolution of the rates in the studied time period.
If in 1993, the number of cities with rates between 5.1-10%o amounted to 18, after 24 years
their number fell to 11. And these minimum rates have higher values than in 1993. Even
if they are below 10%o, they have been continuously increasing with the possibility that in
the next 10-20 years they will pass over 10%o. To demonstrate the increase in rates we men-
tion the same as for 1993 the last three instalments: Zarnesti (8.8%o), Sebes and Baia de
Arama (8.3%o), Uricani (7.4%o). The number of cities that had the rates between 10.1-15%o
in 1993, increased from 12 to 17. It is the passage of cities that in 1993 were under 10%o, at
over 10.1%o in 2017. Is the case of administrative units: Bumbesti-Jiu, Hunedoara, Deva,
Hateg, Petrila, Cugir and Petrosani. There are also two cases where the rates fell to less
than 10%o compared to 1993 when they had the rate above 10.1%o. Those cities are: Baia
de Arama (8.3%o) and Calimanesti (9.4%o). The exacerbation of mortality in the urban
area is also visible by increasing the number of cities that had the rate in 2017, greater than
15.1%0.24 years ago, there was only one rate, and in 2017, their number grew to three. The
highest rate was in the city of Busteni (17.2%o), followed by Tismana (16.6%o) and Sinaia
(16.2%o). Sinaia lost by mortality the most population during this period of time, reaching
from a rate of 9.9%o in 1993, at a rate of 16.2%o in 2017.
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Figure 8. Geographical distribution of mortality rates in urban area
of the Southern Carpathians in 2017

Source: own study based on data from National Institute of Statistics

In Figure 9 are represented the rates of natural growth in the period 1993-2017. Of
the 31 cities, in only 2, positive rates of natural growth were recorded in the period
studied. The positive rates were recorded in the cities of Talmaciu (1.3%o0) and Saliste
(1.7%o). 29 administrative units have experienced large demographic dysfunction, the
number of exits in the system (deaths), being superior to system inputs (births). Basi-
cally, in these 29 carpathian administrative units more people died than were born, in-
ducing a risk of depopulation. It is confirmed that the natural dynamic of the popula-
tion brings negative influences on the evolution of the values of demographic indicators.
Uricani and Tismana had the highest negative rates, passing by 10.1%o. Instead, the val-
ues between 0-(-5)%o and (-5.1)-(-10)%o almost equally comprised the urban area of the
Southern Carpathians. From the geographic distribution of natural spore rates we can
say that the cities of the Southern Carpathians face the depopulation phenomenon, for
which the best ideas are to be sought, found and implemented to curb this demograph-
ic risk phenomenon.
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Figure 9. Geographical distribution of natural growthrates in urban area
of the Southern Carpathians in 1993 and 2017

Source: own study based on data from National Institute of Statistics

CONCLUSIONS

The demographic evolution in the urban area of the Southern Carpathians has been
steadily decreasing in the time analyzed. It is closely linked to the demographic changes,
through birth, mortality and natural growth. The number of newborns was categorical-
ly lower than the number of deaths. Also, mortality rates were higher than birth rates,
in this way, the natural growth by registering negative values. Of the 31 cities, only two
had a positive natural growth so we can say that in the urban area of the Southern Car-
pathians, a demographic risk phenomenon is being exerted as depopulation. This demo-
graphic phenomenon has continuity due to the demographic changes, through greater
actual outputs of the system (deaths) than the flocks of the system inputs (births), basi-
cally, the number of deaths is higher than the number of newborns.

Another cause that influenced the population changes in several cities was socio-eco-
nomic. Much affected were the administrative units of the Petrosani Coal basin, where
the industrial function has been dominating since the communist period. Basically, the
labour force of cities was concentrated in the mining and processing industries of coal.
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With the end of the twentieth century and the beginning of the 21st century, industrial
function diminished due to industrial restructurings occurring during the communist
period. The capitalist period started with the year 1990 was very much passed on to the
mining industry in these cities. In practice, the closures of the mines took place, and af-
ter the closures took place massive redundancies among the labor mass. The loss of jobs
and the insecurity of income insurance have been passed on to the evolution and natu-
ral dynamics of the population of these mining towns.
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