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The natural movement of the population
Case study — Craiova Municipality
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Abstract: - The natural movement is a component of the population dynamics and refers to changes in
population numbers and structures due to births, deaths, marriages and divorces. This study presents
an analysis of the evolution of natural population movement indicators over the period 2000-2020.
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1 Introduction More  specifically,  the  components

The name Craiova is mentioned in a converging towards the limits of Craiova are:
document dated 1 July 1475, related to the Tesluiului Plateau- a subdivision of Piemontului
nobleman Neagoe ot Craiova, and the name "city of Oltetului to the NE, Piemontul Balacitei to the NW

Craiova" is mentioned in a document dated 25 July and W, and in the south-eastern part, the Plain of

1582 [1, cited by 2].

The Municipality of Craiova is located at the
contact of the piedmont hills with the plain, on the
terraces on the left side of the Jiu River, the city's
hearth descends like an amphitheatre, up to the river
valley [3], the location of Craiova is at the contact
between two relief steps, the Getic Piedmont and the
Romanian Plain, in the wide corridor of the Jiu river
[4].

The urban settlement of the Municipality of
Craiova extended on the terraces of the Jiu River,
which is in the form of an amphitheatre downstream
from the confluence with the Amaradia River (Fig.
1). The area appears as an extensive depressional
corridor, located at the contact between the Oltetului
Piedmont and the Balacitei Piedmont in the north
and the subunit of the Olteniei Plain - Romanatilor
Plain in the south [4].

Fig. 1 Raul Amaradia
Source: download after [5]
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Leu Rotunda - a subdivision of the Romanatilor
Plain [4], (Fig. 2).

The Municipality of Craiova is considered a
polarizing nucleus of the Craiova Metropolitan
Area, which comprises 24 administrative and
territorial units (ATUs), of which there are three
urban and 21 rural units. The Craiova metropolitan
area covers an area of 149,862 sq. km and has a
population of over 350,000 inhabitants.
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Fig. 2 Physical-geographical location of Craiova
Municipality
Source: ArcGIS 10.1 data processing [23]
The urban development of the Municipality
of Craiova and the peri-urban areas of Craiova was
conditioned by the following factors: favorable
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natural conditions, resulting from the complex
natural framework (geomorphological, geological,
climatic, hydrological potential), accessibility of
transport infrastructure (road, rail and air).

The morphological units of the valley, the
terraces and the Jiu River valley are the effect of
tectonic and neotectonic movements, thus the very
meandering course of the Jiu River has created a
valley running over a width of 3.5-4 km, directly
influencing the rate of erosion of the slopes,
manifested especially between Breasta and Podari
[6].

Craiova's position on the 44° parallel places it
in the temperate climate zone [7], more precisely in
the sub-sector with a transitional climate outside the
Carpathian arc, characterized by an accentuation of
the climatic continentalism, with summers
dominated by clear and warm weather [8].

In addition to the influence of the continental
air masses, Mediterranean and continental and
tropical air masses also make their presence felt.
The characteristics of the air masses and their
interaction with the active surface lead to a
transitional climate between lowland and low hill
climates.

Geographically, the city of Craiova is located

near a river, Jiul River, which never dries up and
flows into the Danube, which can be used for
navigation and its valley for recreation. Around the
town there is a remarkable agricultural area, suitable
for cereal crops (wheat, barley, oats, corn,
sunflower, oilseed rape, etc.), fruit and vine
growing, as well as livestock breeding, activities
that show a great economic potential [6].
Ianos [10] states that geographically, the -city
represents a semi-closed thermodynamic and
informational system, between itself and the other
systems, located at variable distances, there are
numerous mass, energy and information exchange
relationships.

According to Cucu [11], the city is a distinct
spatial formation, characterized by a high density
and a special position in the process of value
exchanges, in the whole of a territory, within a
certain geographical region of development or a
well-defined administrative and territorial unit.

Ilinca [12] believes that the city can be
defined as a spatial, economic and/or social
formation that works with a multitude of factors that
are in close interdependence and reciprocity, in an
interaction that involves spaces of considerable size,
with a special role for factors of polarization or
economic gravity.

The population - from my point of view,
represents the totality of inhabitants on Earth, on a
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continent, in a region, in a country/locality, etc. The
population is therefore a complex -collectivity,
rendered in the form of headcount, states or stocks
of inhabitants, which can be approached
transversally or longitudinally.

The geodemographics - highlights the spatial
and temporal differences and causes that condition
demographic facts and phenomena in a territory [9].

2 Data and Methods

The basis of this study is based on the
analysis of indicators specific to the natural
movement of the population within the Municipality
of Craiova: population by domicile, population
structure by area of residence, analysis of births and
mortality, nuptials, divorce, natural growth and
density.

For the realization of this study, we used
statistical data at the level of administrative-
territorial unit, taken from the National Institute of
Statistics of Romania, the data series from the
TEMPO on-line database.

In addition to quantitative secondary data
from databases (INS - National Institute of
Statistics), qualitative primary data (observation)
were also used.

Thus, according to the author [24], the
method of observation is often also indicated as a
process of geographical research, when considering
its action aspect. It consists of the intentional
tracking and the exact, systematic recording of the
various phenomena to be researched, as well as the
context in which they occur.

For the location of the research area we used
the development of the spatial database; was made
using the ArcGIS 10.1 software tool. Legend, title,
scale, north, and other necessary elements of the
map were added as follows: View - Layout View -
Insert: Title, Legend, Scale Bar, Text, etc. (The
resulting map was exported: File - Export Map,
choose the place where the format will be saved (*
tiff, * jpg, * bmp, * gif, etc. - recommended * tiff.)
The chosen format was jpg.

3 Results and discussions

The Municipality of Craiova, one of the
largest cities in the country (seventh by number of
inhabitants), with a population of over 185,000
inhabitants (excluding suburban communes) in 1973
[3], with a population by residence on 1 January
1992 — 307,077 inhabitants, 2002 — 314,918
inhabitants, 2011 — 311,909 inhabitants, 2021 —
296,359 inhabitants [date insse.ro, cited by 2].
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On 1 July 2020, the population of the
Municipality of Craiova (Fig. 3), was 298,488
inhabitants, of which 140,080 men (47%) and
158,408 women (53%).

HMale
HFemale

Fig. 3 Population by domicile on July 1, 2020 in
Craiova Municipality
Source: cited by [2]

This structural category refers to the
distribution of the population by gender, resulting in
two demographic components: female population
and male population. The gender structure is
assessed according to the share that one of the two
categories has in the total population and by the
ratio of masculinity (femininity), [13].

The human settlements are identified
according to certain quantitative and qualitative
criteria into two types of environments - rural and
urban, which define rural and urban population [14].

According to the final results of the
Population and Housing Census of October 2011,
for the Municipality of Craiova, the dynamics of the
population by residence environment is as follows
(Fig. 4).

OUrban
BRural

Fig. 4 Population structure by areas of residence
in Craiova
Source: insse.ro data author’s own processing [22]
Birth rate - is the frequency or intensity of births
in a population or subpopulation; it is measured
using statistical indices [13].
We distinguish between [15]:
a) Crude or overall birth rate (index),
which represents the total number of live births over
a period of time (year, half-year, month, etc.) in
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relation to the average population of a territory or
locality. Thus, the following formula is used:
N == x 1000, where:

N = crude or overall birth rate (index)

Nv = total number of live births

Pm = average population (an average of the
number of inhabitants for a given period).
Birth rate in Craiova (Fig. 5), registers in the period
2000-2020, a maximum of 2901 people in 2010 and
a minimum of 2279 people in 2002.

01
831

2000 +

Number of people

1oap ¢

= ____ _________ ___ ___ ___ ___ ___ ___ __ ___ __ ___ __
2000 2001 2002 2003 2084 2005 2006 2007 2008 2009 2010 2011 2012 2013 2004 2015 2015 2017 2018 219 2020
Year

Fig. 5 Birth rate in Craiova Municipality Source:
insse.ro data author’s own processing [22]

b) Total birth rate (index), which is the
total number of births (live and dead) in a given
period of time in relation to the total population; we
use the following calculation formula:

Nvm = Nv+Nm x 1000, where:

Nvm = total birth rate (index)

Nv = number of live births

Nm = number of stillborn

Pt = total population (the number representing
the absolute value of a population or sub-population,
determined by registration, census, special surveys
or estimation in a given territory).

Mortality — it is the frequency of deaths over
a given period within a population or population
category; it is a determining factor, along with
fertility and migration, in population structure and
dynamics [16].

M =2 x 1000, where:

M = mortality rate (index)

D = number of deceased

P = average population size

In the analyzed period 2000-2020 (Fig. 6),
mortality registered a maximum of 3381 deaths in
2020, as a result of the SARS-CoV-2 virus.
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Fig. 6 Mortality in the Municipality of Craiova
Source: insse.ro data author’s own processing [22]

Marital status - defines the number of
marriages concluded or existing within a given
period of time, usually a calendar year [17].

The marital status, as a demographic
indicator, shows the ratio of the number of
marriages to the total population at a given time
[18].

In 2007 (Fig. 7), the marriage registered a
maximum value of 2512 marriages and in 2020 it
registered the smallest decrease of 841 marriages.
The decrease is due to restrictions imposed by the
authorities to prevent the spread of the SARS-CoV-
2 virus.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Fig. 7 Marriage in Craiova
Source: insse.ro data author’s own processing [22]
Divorce - is the number of divorces that have
occurred in a population over a period of time,
usually a calendar year [17].
Analyzing (Fig. 8), it is found that in the
period 2007-2010 there was the biggest difference
in divorces, in the Municipality of Craiova.
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Fig. 8 Divorce in the Municipality of Craiova
Source: insse.ro data author’s own processing [22]

Natural increase (natural balance) - is the
difference between the birth rate and death rate of a
population as measured by the natural increase or
natural growth rate [19].

It is obtained by the difference between the
birth rate and the death rate:

S = n — m where:

S = natural increase

n = birth rate

m = death rate

Density - is the value by which we assess the
quantitative relationship between the population and
the territory it occupies [20], it has a particular
qualitative value in practical work. In the
geographical practice, we distinguish first of all, the
average or general density which expresses the ratio
between the number of stable inhabitants in a given
territorial unit, wusually square kilometers or
hectares. The average or overall density is obtained
as follows (Table 1).

N
D = —p, where:
St

D = density
Np = population size
St = surface area of the territory
Table 1 Calculation of the general density of
Craiova Municipality

Crt. | Population | Surface Density
no size area of the
territory
1. 296.743 81,41 36,45
number of | square persons/square
persons kilometers | kilometers

**% Size of population by residence on 1 January
2021

Source: author’s own processing

The concept of population density can be

applied to both the total population and its sub-

populations, depending on the purpose. It can also
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be reported both to the whole area (general density)
and to categories of land use - arable land, useful
agricultural area (agricultural or subsistence
densities), actual built-up space, in the case of cities,
etc. Agricultural (subsistence) density is calculated
in a similar way to the general density, except that
the population is reported per 100 hectares,
equivalent to one sq. km [21].

4 Conclusion

Following the scientific and methodological
research of the indicators of the natural movement
of the population in the Municipality of Craiova, it
can be concluded that there are oscillations in all the
indicators presented.

Also, during the pandemic caused by the
SARS-CoV-2 epidemiological virus, there were
decreases in the number of marriages and divorces.

From my point of view, the natural movement
of the population can be influenced by the following
factors: the standard of living of the population, the
aging of the population, low incomes and the lack of
jobs in rural areas.

Population density is constantly changing due
to natural factors (landforms, hydrograph, fauna,
soil factor, etc.), historical (having an important role
in the formation of human concentrations) and
economic (represented by energy resources and the
progress of innovative technology in all fields of
activity).

The geographical space of Craiova
Municipality is exactly, an exclusive space, of great
diversity, thus realizing the most valuable and
authentic function of the Earth, namely, the biotic
function.
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