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ABSTRACT: 
 
The paper topic is related to the use of Geographic Information System and remote sensing in analysing the spatio-temporal 
dynamics of a post-socialist city. The purpose of this study is to highlight the changes in the land use of the Băneasa neighbourhood, 
located in the northern part of the capital city of Romania. The changes have been analysed from the nineteenth century to the 
present. The authors used historical mapping using old maps, as well as digitizing aerial photographs using the Geographic 
Information System. There has been an accelerated territorial evolution in the last 70 years, marked by the impact of the socialist 
policy of intensive urbanization, when the urban-type systematization was applied through the construction of collective dwellings, 
to which were added some important industrial units. After 1990, the dynamics of the tertiary sector generated significant changes in 
the physiognomy of the urban landscape, observing the increase of the built space (commercial spaces, new residential areas) at the 
expense of green spaces, tree nurseries, greenhouses and industrial sites. The most recent stage of evolution, however, has brought 
the most profound changes in the landscape of the Băneasa district, as a result of the new political and socio-economic context, 
marked by the collapse of communism. Thus, in the last 30 years, the capital city has registered an uncontrolled urban growth 
dynamic, this being characteristic of other large urban centres at the national level as well favoured by less strict, inconsistent and 
incomplete urban legislation. 
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1. INTRODUCTION 

Urbanization is considered a dominant factor of land use and 
land cover change that has determined population as well as 
economic activities’ concentration in urban areas (Csachová, 
2016; Kauko, 2019; Mbanga, 2018; Scăunaș, Merciu, 2016; 
Vlad Şandru et al., 2017), also contributing to the deterioration 
of the environmental quality at a local, regional and global 
scale. The accelerated pace of changes generates loss of green 
cover and other biodiversity elements, reducing fertile arable 
land (Bai et al., 2017; Dragoș et al., 2018; Grădinaru at al., 
2015; Ianoș et al., 2017; Iojă et al., 2011; Peptenatu et al., 2016; 
Popescu et al., 2018), altering local and regional hydrology (Bai 
et al., 2017; Vlad Șandru et al., 2017), increasing the 
temperature and creating a heat island effect (Bai et al., 2017; 
Onačillová, Gallay, 2018; Scăunaș, Merciu, 2016; Sertel and 

Akay, 2015; Sîrodoev et al., 2015) and air pollution (Bai et al., 
2017; Peptenatu et al., 2016; Sertel, Akay, 2015). 
 
In the context of urban population growth, the quality and 
quantity of green spaces are essential elements in urban 
management, they being an indicator of environmental quality  
(Colusca, Alpopi, 2011; Păcurar, 2017). Thus, the green areas 
are one of the most important functional areas within a city, 
contributing to the support of the quality of life in urban areas 
through the positive influence on the current climatic 
conditions, contributing the to purification of air and water, 
reducing the environmental pollution and so on (Adamczyk, 
Bieda, Parzych, 2019; Petrișor, 2015; Scăunaș, Merciu, 2016; 
Sîrodoev et al., 2015). Also important are the social valences of 
the green spaces as recreational areas, places for practising 
sports, as well as the aesthetic-environmental valences (Chiriac 
et al., 2009).  
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At the same time, land use and land cover change generate 
alteration of the cultural landscapes (Merciu et al., 2018; 
Petrișor, Petrișor, 2018) by eliminating landscape elements or 
even deteriorating them (Merciu et al., 2015; Schulp et al., 
2019). 
 
The collapse of the former political system in Central and 
Eastern Europe has led to major structural changes at the city 
level, and the economic element has undergone the most 
spectacular changes: a diversification of economic activities and 
attracting of foreign investments (Choromides, 2017; Pichler-
Milanović, 2005; Marcińczak et al., 2014), the tertiary sector 
has developed to the detriment of industrialization (Ianoș, 2004; 
Cercleux et al., 2015, Yaskal et al., 2018). In the early 1990s, 
for the central public administrations, territorial planning, 
regional development and housing policy did not represent 
priority areas (Pichler-Milanović, 2005). Consequently, 
territorial planning has been characterized by the prevalence of 
ad hoc political decisions and the laissez-faire approach, related 
to passive urban management (Ianoș et al., 2017; Pichler-
Milanović, 2005). Thus, in this context, the political transition 
has changed the spatial characteristics of post-socialist cities, 
either as a result of urban expansion (Ianoș et al., 2017; Kovács 
et al., 2019), or due to diversification of the economy (Cercleux 
et al., 2015; Choromides, 2017). 
 
The purpose of this study is to analyse the evolution of land use 
in the northern part (Băneasa neighbourhood) of Bucharest 
(Figure 1), the capital of Romania, between 1864 and 2016.  
 

 
Figure 1. Location of the study area 

 
The northern area of the capital city has experienced a dynamic 
economic in recent years, due to the development of the tertiary 
sector (commercial spaces, private medical services) becoming 
a prosperous area of the city.  
 
 

2. METHODOLOGY 

The Geographic Information System and remote sensing are 
used as methods for measuring and mapping models (Suba, 
Nistor, Suba, 2017) and trends of urban growth, and for 
monitoring the change of land use in the urban landscape 
(Drummond et al., 2019; Mbanga, 2018; Mihai et al., 2015; 
Popescu et al., 2018; Șandru et al., 2017; Scăunaș & Merciu, 
2016). 
 

The use of old plans in mapping the long-term territorial 
evolution of urban centres has been used in numerous studies, 
such as on cities: Tehran (Taravat et al., 2017); Bucharest 
(Ianoș et al. 2017, Merciu et al., 2018, Munteanu, 2017); 
Belgrade (Orders, 2018); Gaziantep city (Sertel & Akay, 2015). 
 
To map the evolution of the Băneasa neighbourhood, old maps 
(Szathmári map, 1894, Bucharest city plans from 1910, 1930) 
and sketches made by Mihăilescu (2003) were used to extract 
information from the period when it was a commune. To 
capture the evolution of the neighbourhood since it was 
annexed to Bucharest and until now, the city plan of the 
communist period (1980) and aerial photographs from 2005 and 
2016 were used. Both old plans and aerial photographs were 
imported into the GIS to be digitized in order to extract 
information on changing land use patterns.  
 
In order to represent the density of built space in the study area 
a Heat Map was created through the dynamic method and 
Kernel Density Estimation. Heat map allows representation of 
geospatial data using different colors with different 
concentrations of points - showing overall shape and 
concentration trends (Netek, Pour, Slezakova, 2018, p. 368). 
Heat Map dynamic method is used to view the distribution of 
data in a particular area. Kernel Density Estimation has 
increasingly been used to examine the spatial distribution and 
frequency of land use (Scăunaș, Merciu, 2016; Bonnier et al., 
2019; Merciu et al., 2018). Kernel Density Estimation is a 
useful method to investigate the density calculation and 
representation of spatially and temporally highly dynamic point 
data sets (Krisp, Peters, 2011). 
 
 

3. RESULTS AND DISCUSSIONS 

The history of the studied area begins 300 years ago, when it 
was known as the village Cârstienești, which was bought by the 
great ruler Mareș in the seventeenth century. ‘Ban’ meant ‘great 
ruler’, and the initial name of the village was changed after his 
wife’s title, ‘băneasa’ (feminine of ‘ban’/the title of the ban’s, 
wife). At the end of the eighteenth century, a large part of the 
estate, already known as Băneasa, was bought by the great ruler 
Ştefan Văcărescu (Figure 2). 
 

 
Figure 2. Representation of Băneasa commune on the Szathmári 

map (1864) 
 

Băneasa commune experienced a parallel 
development with the evolution of Bucharest until the 
beginning of the twentieth century. The commune was part of 
the peri-urban area of the city. Due to the proximity to the 
capital city, there were mutual relations between the communes 
of the peri-urban area and the city. Thus, the first link between 
the polarizing city and the neighbouring communes was 
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established on the basis of the supply of fresh fruits and 
vegetables to the population of the capital city. During the 
interwar period, the inhabitants of Băneasa commune were 
mainly dealing with the preparation of milk and cheese, which 
they brought to the city.  
 
Also, besides its agricultural character, Băneasa commune also 
had the advantage of being an area of considerable tourist and 
recreational importance due to the presence of a large area of 
forest (624 ha) within its administrative boundaries. In the early 
1900s, an aerodrome was built on the territory of Băneasa 
commune for short-distance flights. In 1912, Prince George 
Valentin Bibescu, the president of the Romanian Air League, 
set up a pilot school for military pilots in Băneasa.  
 
Starting with the 1920s, with the application of the agrarian 
reform, which fragmented the land of the landlords, the 
intensification of relations between the polarizing city and the 
Băneasa commune can be observed. Thus, the homonymous 
airport, the first international airport in Romania, was built on 
the territory of Băneasa commune in 1920, by transforming the 
previously established aerodrome. In the same year, the 
Franco−Romanian Air Navigation Company, the first airline 
company in the world, for passengers, freight and mail was set 
up. In 1923, the airline’s workshops were built on Băneasa 
Airport. 

 
During this period the Meteorological Institute was built on the 
territory of Băneasa commune, in close relation to the activity 
of the airport. In 1930, the first Meteorological Observatory was 
built at Băneasa airport, which, among other things, also 
become a training centre. 
 
In 1938, as a result of the growth of the economic potential of 
the Faculty of Agronomy within the Bucharest Polytechnic, was 
to have in operation six didactic farms, one of them being set up 
in the Băneasa commune (192 ha).  
 
Băneasa commune is also important due to the hosting of 
military institutions, such as the Gendarmerie, whose 
headquarters were built in 1933.  
 
At the beginning of the twentieth century, the peripheral area of 
the capital city, of which all suburban communes belonged, was 
developing beyond the belt and barriers of Bucharest. This was 
very extensive, administratively delimited by a geometric 
polygon (Figure 3).  

 

 
Figure 3. The plan of the city of Bucharest (1923) and its 

suburban area 
 
From an administrative point of view, the peripheral area, of 
which the Băneasa commune also belonged, was not yet 
included in the city. The peripheral area still had a deeply 
agricultural character and the first industrial activities (based on 

the use of agricultural products) were beginning to take shape. 
Starting with this period, the communes around Bucharest had a 
suburban aspect, as a result of the increasing trend after 1920 of 
parcelling and transforming the territory due to the need to 
build working-class neighbourhoods, made up of cheap housing 
for craftsmen or minor officials (Mihăilescu, 2003) (Figure 3). 
 
Starting with 1950, the peri-urban area of the capital city had 
undergone obvious and major changes from the urban point of 
view. But for the Băneasa commune, incorporated in the 
administrative boundaries of the city in 1950, the significant 
changes took place later compared to the other communes 
transformed into neighbourhoods in the northern part of the city 
(e.g. Floreasca, Herăstrău). Thus, the urban systematization in 
the Băneasa neighbourhood took place in the 1980s. The 
commune was transformed into the Băneasa neighbourhood. In 
the 1980s, the residential area was built, with a higher 
concentration in the southern part of the neighbourhood, at the 
border with the Floreasca and Herăstrău neighbourhoods 
(Figure 4). Also, the insertion of the residential area on the 
western and northern sides of the neighbourhood and north of 
Băneasa airport can be observed. The neighbourhood 
underwent a development of the industrial area, sometimes in 
alternation with the residential area. In Băneasa neighbourhood, 
however, the industrial area was smaller compared to other 
neighbourhoods that were also built during the communist 
period. Among the industrial units, we can mention: the radio 
and semi-conductor parts plant (IPRS Băneasa), the milling and 
bakery factory, Băneasa; the aircraft engine repair company 
(IRMA), the forerunner of the workshops of the French-
Romanian Air Navigation Company, which was built between 
the 60s and 70s. This company represented an aeronautical 
industrial complex that also owned an aircraft hangar. 
 

 
Figure 4. Map of land use in the Băneasa neighbourhood during 

the communist period (1980) 
 
During the communist period, as a result of the development 
direction of the industry based on the exploitation of 
agricultural production, research centres were created that 
merged with higher education institutions: in 1948 the 
Bucharest Agronomic Institute was set up, which included in its 
composition the Faculties of Agriculture (formerly part of the 
Bucharest Polytechnic), Horticulture (established in 1948) and 
Mechanization of Agriculture (1948). In 1952, the Agronomic 
Institute merged with the Faculties of Zootechnics and 
Veterinary Medicine. After 1957, the didactic farms were 
integrated into the large farms of the state agricultural farms 
(Horticulture 1 May − greenhouses, Agricultural Production 
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Cooperative Otopeni − acacia nursery, 81 ha). The Agronomic 
Institute was associated with the Băneasa experimental farm. 
The presence of the experimental areas of the faculties of 
agricultural and zootechnical profile justified the presence of a 
large area of agricultural land (208 ha), greenhouses and tree 
nurseries, sometimes being alternated with the residential area 
(Figure 4). 
 
Also, in 1951, an urban plan was developed regarding the 
extension of the built space for agronomic faculties. The fields 
of the Faculty of Horticulture were organized in the Băneasa 
neighbourhood. In the new context, the ‘Nicolae Bălcescu’ 
Agronomic Institute underwent a series of transformations and 
modernizations of its structure, of the material basis. In 
addition, research institutes were created, focused on the 
mechanization of agriculture (in 1952 the Research Institute for 
the Mechanization and Electrification of Agriculture, the 
research enterprise for plant protection). Between 1957 and 
1967, the first Institute for Horticultural Research in Romania 
was created, which represented the central production and 
research station for sericulture, occupying an area of 61 ha. In 
1978, it was transformed into the Research-Development 
Station for fruit growing-Băneasa, Bucharest. 
 
The period between 1990 and 2016 was marked by a dynamic 
growth of the built space, as a result of the changes made at the 
level of the capital city, generated mostly by the economic 
development dominated by the tertiary sector and the decline of 
industrial activity. 
 
Two sub-stages can be distinguished, taking into account the 
amplitude of the changes in the use of the land (1990−2005 and 
2006−2016). Thus, it is observed that between 1990 and 2005, 
the dynamics were slower, with little changes being observed 
during the communist period (Figure 5).  
 

 
 

Figure 5. Map of the use land and use changes in Băneasa 
neighbourhood (2005) (Source: orthophotomap - National 

Agency for Cadastre and Real Estate Advertising) 
 
Most of the changes consisted of reducing the industrial activity 
that led to the abandonment of some factories, and the increase 
of the built space due to projects of residential complexes that 
would be completed, for the most part, in the ensuing years.  
 

Table 1. The evolution of land use in Băneasa neighbourhood 
from 2005 to 2016 (Source: data calculated by the authors) 

 
Types of surfaces Surface 

(hectares)  
2005 

Surface 
(hectares) 

2016 
Constructions (civil 

and industrial) 
106 134 

Green spaces 
(including tree 

nurseries) 

928  857 

Forests 650 640 
Airport 135 160 

Land covered by water 1 1 
Pavements and 
arteries (streets) 

90 118 

Total 1910 1910 
 
After 2006, significant changes can be observed in the urban 
landscape of Băneasa district due to the increase of the surface 
built space to the detriment of the green spaces or of the tree 
nurseries and orchards (Figure 6). The surface of the Băneasa 
orchard station decreased, so that at present it only owns half of 
the area held during the communist period (30 ha). The surface 
of the orchard station was divided following the retrocessions of 
land after 1990, so that later they were parcelled out and used 
differently. Part of the land was used to build offices for 
different firms (information technology: Siveco). On the same 
side commercial units for sale in the wholesale system have also 
been built (Selgros), hypermarkets (Mega Image), sports goods 
marketing store, car parks and car dealerships were built. 
 
On another plot the commercial complex Băneasa Shopping 
Centre was built, opened in 2008. It is located in the central 
eastern part of the Băneasa neighbourhood. 
 

        
Figure 6. Map of land use and use changes in Băneasa 

neighbourhood (2016) (Source: orthophotomap - National 
Agency for Cadastre and Real Estate Advertising) 

 
The project for the development of the commercial complex 
included the Băneasa Shopping City mall, the Feeria Shopping 
Centre, as well as distinct units of some retailers in the field of 
commerce, furniture and home improvement (figure 7). The 
new commercial area covers an area of 450,000m2.  
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Figure 7. Commercial complex built on a plot of the Băneasa 
orchard station (photo: G. Merciu) 

 
To these are added the headquarters of private TV companies, 
built all over the territory of the former orchard station. 
 
Also, on the territory of Băneasa neighbourhood, after 1990 
there was a remarkable development of private medical services, 
mostly as the result of foreign investments that had materialized 
through the construction of private clinics and hospitals.  
 
In some cases, the extension of the built space was achieved by 
the demolition of some industrial units: e.g. the milling and 
bakery factory Băneasa (5 ha) demolished in 2014. A quarter of 
the former factory’s surface was occupied by office buildings 
and hypermarkets.  
 
Between 2006 and 2016, several residential complexes were 
built, some of them being built on the border with the Băneasa 
forest or even inside it. The ‘Stejarii Club’/ ‘Oaks Club’ is a 
luxury residential complex that includes 19 blocks with 535 
apartments. This residential complex was built in Băneasa forest 
and occupies an area of 26 ha, being built on the site that was 
occupied, during the communist period, by the Centre for the 
Professional Development of Agricultural Staff, and a farm. 
 
At the periphery of Băneasa forest, several residential 
complexes were built: e.g. the Natura Residence comprising 
eight blocks with a height of three and five floors on a plot of 
20,000 square meters. Another example is the Greenfield 
residential complex, located in the north-eastern extremity of 
Băneasa forest, built on the grounds of the former CAP Otopeni 
(acacia nursery). This residential area has been created in 
several stages, occupying an area of 27 ha (Figure 8). 

 

              
 

Figure 8. New residential area (Greenfield) built in the north-eastern 
part of the Băneasa neighbourhood (photo: Sofia Scăunaș) 

 
Near the Băneasa Lake, Nordis Residence Băneasa Lake was 
built, which includes in its structure 6 buildings with G + 2 + 3 
retired, occupying an area of 5,000 square meters.  
 
Construction of new residential areas was also carried out in the 
central-eastern part of the neighbourhood, near the bus terminal 
and Băneasa airport, namely the Park Residence 6 complex, 
which occupies an area of 3 ha. Other changes in the landscape 
of the Băneasa neighbourhood are related to the construction of 
the French High School (2.4 hectare), in the north of the 
Băneasa area. Horticulture 1 May (greenhouses) had been in 
this area during the communist period.  

The authors also represented the density of the built space in the 
Băneasa area by means of Heat Map (Figure 9). 

 
Figure 9. Heat Map for representing the built area density in Băneasa 

neighbourhood 
 

The assessment of heat map produced as part of Kernel Density 
Estimation, highlights a greater concentration of built space in 
central and southern parts of the study area and an enclave in 
the northern part (Figure 9).  
 
In southern area there are collective dwellings (70 blocks). The 
second nucleus in south area is made up predominantly of the 
buildings that serve the Băneasa Airport, as well as The 
Romanian Civil Aeronautically Authority, the Civil Aviation 
High School. The central nucleus is the largest and has the 
highest density of buildings in Băneasa area, including housing 
and comercial complexes, office buildings, embassies and 
institutions (Police Academy). In general, the lighter colors 
reflect a lower desnsity of the buildigns (houses interspersed 
with gardens). In the northen area, industrial buildings are 
predominant, în especially warehouses or abandoned buildings. 
 
The analysis of the evolution of Băneasa commune over a 
period of 300 years emphasizes that during the last 70 years it 
has undergone the most visible changes, marked by the planned 
systematization of the communist period, followed by an 
uncontrolled urban development after the collapse of 
communism. 
 
The creation of different institutions (research and military 
institutions) on the territory of the Băneasa commune, as well as 
the first international airport that served the country’s capital, 
contributed to the welding of the links between the polarizing 
city and the suburban commune. To these are added the supply 
relations favoured on the one hand by the agricultural character 
of the commune, but also by its proximity to Bucharest. In this 
context, incorporating the Băneasa commune into the Bucharest 
municipality during the communist period represented a logical 
action of planned territorial systematization, especially since 
this way the connections already created were better structured, 
the new neighbourhood becoming a support space for 
agronomic higher education due to the resources it had 
(agricultural lands favourable to carrying out experiments and 
correlating agricultural production with the industrial 
valorisation). At the same time, the development of the city 
required the extension of the residential area, the former 
suburban commune having free spaces for the creation of new 
collective housing. 
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The most recent stage of evolution, however, has brought the 
most profound changes in the landscape of the Băneasa district, 
as a result of the new political and socio-economic context, 
marked by the collapse of communism. Thus, in the last 30 
years, the capital city, in the context of the transition from 
communism to a free market economy, has registered an 
uncontrolled urban growth dynamic, this being characteristic of 
other large urban centres at the national level as well (Ianoș et 
al., 2017) favoured by less strict, inconsistent and incomplete 
urban legislation.  
 
Among the effects generated by the process of uncontrolled 
urban development we can mention: divergent tendencies 
between the provisions of the urban policies and the 
entrepreneurs, a real estate market that generated a fast and 
chaotic urban restructuring, also favoured by the restitution of 
the lands to the previous owners, who preferred to sell the lands 
because of their financial inability to manage them. In this 
context, the Băneasa neighbourhood, which had large areas of 
greenhouses and tree nurseries, represented an easier space to 
model according to the new economic trends (development of 
services, predominantly commercial ones) and residential 
requirements. The extension of the residential area in the 
northern part of the capital city after 1990 was made much 
earlier compared to the other areas of the city, especially as this 
is one of the most developed areas of Bucharest.  
At the same time, the degree of development of the northern 
area of Bucharest municipality has attracted many investors 
who have developed different businesses in the field of 
information technology, private medical services and television. 
The construction of most investment projects has led to the 
reduction of agricultural areas and industrial sites. 
 

 
4. CONCLUSIONS 

The choice of the case study, the Băneasa neighbourhood, was 
due to its relatively long and staged evolution, strongly 
influenced by the evolution of the capital city. At the start of the 
second half of the nineteenth century, a city of Bucharest’s size 
needed a planned development and resources from its adjacent 
space. The development of the transport infrastructure created 
the first link between Bucharest and the Băneasa commune, the 
latter ensuring the support space for the construction of the first 
international airport that served the capital city.  
 
From a suburban commune during the interwar period, Băneasa 
became a Bucharest neighbourhood starting from the 
communist period, when the urban-type systematization was 
applied through the construction of collective dwellings, to 
which were added some important industrial units. 
 
 After 1990, the dynamics of the tertiary sector were reflected in 
the urban landscape through the construction of commercial 
complexes and offices. The development of services attracted an 
important segment of the young population in the capital city, 
which also led to the creation of new residential units.  
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