JOURNAL OF APPLIED ENGINEERING SCIENCES & sciendo VOL. 9(22), | SSUE 2/2019
| SSN: 2247-3769 / e-| SSN: 2284-7197 ART.NO. 272 pp. 187-194

SPATIAL-TEMPORAL ANALYSISOF LAND COVER AND USE CHANGES
USING GISTOOLS. CASE STUDY BANEASA NEIGHBORHOOD,
BUCHAREST

SCAUNAS Sofia® PAUNESCU C.°, MERCIU G.-L. % *

& University of Bucharest, Faculty of Geography, Doat School 'Simion Mehediin- Nature and Sustainable Development', Blvd.
Nicolae Bilcescu,1, 011041, Bucharest, Romania, e-reafia_scaunas@yahoo.com
b University of Bucharest, Faculty of Geology and egsics, Geomatica Research Center, Traian Vuia@®3® Bucharest,
E-mail: cornelpaun@gmail.com
¢ University of Bucharest, Faculty of Geology and Gegics, Geomatica Research Center, Traian Vuia @32 Bucharest,
E-mail: george.merciu@geo.unibuc.ro

Received: 08.09.2019 / Accepted: 09.10.2019/ Reviz2d:1.2019 / Available online: 10.12.2019

DOI: 10.2478/j aes-2019-0026
KEY WORDS: urban history, post-socialist city, urban changrjding consumption, remote sensing, heat map.

ABSTRACT:

The paper topic is related to the use of Geograpffizrmation System and remote sensing in analysimg spatio-temporal
dynamics of a post-socialist city. The purposehid study is to highlight the changes in the lard af the Bneasa neighbourhood,
located in the northern part of the capital cityRdmania. The changes have been analysed from mie¢eanth century to the
present. The authors used historical mapping usidgmaps, as well as digitizing aerial photograpising the Geographic
Information System. There has been an accelerateitbtial evolution in the last 70 years, markgdtbe impact of the socialist
policy of intensive urbanization, when the urbapeysystematization was applied through the construof collective dwellings,
to which were added some important industrial urifter 1990, the dynamics of the tertiary sectengrated significant changes in
the physiognomy of the urban landscape, observViagricrease of the built space (commercial spams,residential areas) at the
expense of green spaces, tree nurseries, greeshandendustrial sites. The most recent stage oluéen, however, has brought
the most profound changes in the landscape of #medsa district, as a result of the new political ancio-economic context,
marked by the collapse of communism. Thus, in #st BO years, the capital city has registered antrolled urban growth
dynamic, this being characteristic of other largean centres at the national level as well favoungdess strict, inconsistent and
incomplete urban legislation.

1. INTRODUCTION Akay, 2015; Sirodoev et al., 2015) and air pollnt{®ai et al.,
2017; Peptenatu et al., 2016; Sertel, Akay, 2015).
Urbanization is considered a dominant factor ofdllarse and
land cover change that has determined populatiowedlsas |n the context of urban population growth, the @yahnd
economic activities’ concentration in urban are@sachova, quantity of green spaces are essential elementsirlian
2016; Kauko, 2019; Mbanga, 2018;a8na, Merciu, 2016; management, they being an indicator of environnepality
Vlad Sandru et al., 2017), also contributing to the detation (Colusca, Alpopi, 2011; #urar, 2017). Thus, the green areas
of the environmental quality at a local, regionaldaglobal are one of the most important functional areas iwith city,
scale. The accelerated pace of changes generatesflgreen contributing to the support of the quality of life urban areas
cover and other biodiversity elements, reducingiléemrable  through the positive influence on the current clima
land (Bai et al., 2017; Dragoet al., 2018; Gidinaru at al., conditions, contributing the to purification of aénd water,
2015; lang et al., 2017; Igj et al., 2011; Peptenatu et al., 2016; reducing the environmental pollution and so on @@Adayk,
Popescu et al., 2018), altering local and regibgdrology (Bai  Bieda, Parzych, 2019; Pgwi, 2015; Ssuna, Merciu, 2016;
et al, 2017; VladSandru et al., 2017), increasing the Sirodoev et al., 2015). Also important are the alogilences of
temperature and creating a heat island effect (Bal.e2017; the green spaces as recreational areas, placegrdotising
On&illova, Gallay, 2018; Sana, Merciu, 2016; Sertel and sports, as well as the aesthetic-environmentaheate (Chiriac
et al., 2009).

* Corresponding author. George-Laurentiu MERCIU, Redes, e-mailgeorge.merciu@geo.unibuc.ro
187



JOURNAL OF APPLIED ENGINEERING SCIENCES
| SSN: 2247-3769 / e-| SSN: 2284-7197

VOL. 9(22), | SSUE 2/2019
ART.NO. 272 pp. 187-194

At the same time, land use and land cover changerge
alteration of the cultural landscapes (Merciu et &018;

The use of old plans in mapping the long-term tieridl
evolution of urban centres has been used in nursestudies,

Petrisor, Petrsor, 2018) by eliminating landscape elements orsuch as on cities: Tehran (Taravat et al., 2017)¢chBrest

even deteriorating them (Merciu et al., 2015; Sphet al.,
2019).

The collapse of the former political system in Cehtand
Eastern Europe has led to major structural chaagese city
level, and the economic element has undergone thst m
spectacular changes: a diversification of econauitvities and
attracting of foreign investments (Choromides, 20RiGhler-
Milanovi¢, 2005; Marahczak et al., 2014), the tertiary sector
has developed to the detriment of industrializafianc;, 2004;
Cercleux et al., 2015, Yaskal et al., 2018). In ¢hely 1990s,
for the central public administrations, territoriglanning,
regional development and housing policy did notresent
priority areas (Pichler-Milano¥j 2005). Consequently,
territorial planning has been characterized byptevalence of
ad hoc political decisions and the laissez-faingrapch, related
to passive urban management (laret al., 2017; Pichler-
Milanovi¢, 2005). Thus, in this context, the political trizios
has changed the spatial characteristics of post&iccities,
either as a result of urban expansion (kaeial., 2017; Kovacs
et al., 2019), or due to diversification of the eomy (Cercleux
et al., 2015; Choromides, 2017).

The purpose of this study is to analyse the evaudif land use

(lancs et al. 2017, Merciu et al., 2018, Munteanu, 2017);
Belgrade (Orders, 2018); Gaziantep city (Sertel &yk2015).

To map the evolution of theaBeasa neighbourhood, old maps
(Szathmari map, 1894, Bucharest city plans from 19830)
and sketches made by Milescu (2003) were used to extract
information from the period when it was a commuie.
capture the evolution of the neighbourhood sincewds
annexed to Bucharest and until now, the city planthef
communist period (1980) and aerial photographs 2605 and
2016 were used. Both old plans and aerial photograpre
imported into the GIS to be digitized in order tatract
information on changing land use patterns.

In order to represent the density of built spacthenstudy area
a Heat Map was created through the dynamic methat a
Kernel Density Estimation. Heat map allows représtéon of
geospatial data using different colors with diffare
concentrations of points - showing overall shaped an
concentration trends (Netek, Pour, Slezakova, 2@18368).
Heat Map dynamic method is used to view the distiiim of
data in a particular area. Kernel Density Estinmatibas
increasingly been used to examine the spatialiloigion and
frequency of land use (8ena, Merciu, 2016; Bonnier et al.,

in the northern part @easa neighbourhood) of Bucharest2019; Merciu et al., 2018). Kernel Density Estiroatiis a

(Figure 1), the capital of Romania, between 1864 201b5.
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Figure 1. Location of the study area

The northern area of the capital city has expeddrac dynamic
economic in recent years, due to the developmetiteofertiary
sector (commercial spaces, private medical seryisesoming
a prosperous area of the city.

2. METHODOLOGY

The Geographic Information System and remote sgnane
used as methods for measuring and mapping modelsa(S
Nistor, Suba, 2017) and trends of urban growth, #&od
monitoring the change of land use in the urban daape
(Drummond et al., 2019; Mbanga, 2018; Mihai et aD15;
Popescu et al., 2018andru et al., 2017; Song & Merciu,
2016).

useful method to investigate the density calcutatiand
representation of spatially and temporally highyypamic point
data sets (Krisp, Peters, 2011).

3. RESULTSAND DISCUSSIONS

The history of the studied area begins 300 yeacs aden it
was known as the village Céarstigtiewhich was bought by the
great ruler Margin the seventeenth century. ‘Ban’ meant ‘great
ruler’, and the initial name of the village was obad after his
wife’s title, ‘baneasa’ (feminine of ‘ban’/the title of the ban’s,
wife). At the end of the eighteenth century, a éagart of the
estate, already known adriasa, was bought by the great ruler
Stefan Vacarescu (Figure 2).

Figure 2. Representation ofiBeasa commune on the Szathmari
map (1864)

Bianeasa commune experienced a parallel
development with the evolution of Bucharest untile th
beginning of the twentieth century. The commune pa of
the peri-urban area of the city. Due to the profinmo the
capital city, there were mutual relations betwedsndommunes
of the peri-urban area and the city. Thus, thé fink between
the polarizing city and the neighbouring communeasw
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established on the basis of the supply of freslitsfrand
vegetables to the population of the capital cityribg the
interwar period, the inhabitants ofiaeasa commune were
mainly dealing with the preparation of milk and eke, which
they brought to the city.

Also, besides its agricultural charactegnBasa commune also
had the advantage of being an area of considetabitest and
recreational importance due to the presence ofge larea of
forest (624 ha) within its administrative boundaritn the early
1900s, an aerodrome was built on the territory @hd&sa
commune for short-distance flights. In 1912, PrirGeorge
Valentin Bibescu, the president of the Romanian Asadue,
set up a pilot school for military pilots iriBeasa.

Starting with the 1920s, with the application ot thgrarian
reform, which fragmented the land of the landlordse
intensification of relations between the polarizicity and the

the use of agricultural products) were beginningatce shape.
Starting with this period, the communes around Brettehad a
suburban aspect, as a result of the increasind a#tar 1920 of
parcelling and transforming the territory due te theed to
build working-class neighbourhoods, made up of pHezusing
for craftsmen or minor officials (Mifilescu, 2003) (Figure 3).

Starting with 1950, the peri-urban area of the tedyity had
undergone obvious and major changes from the upbant of
view. But for the Bneasa commune, incorporated in the
administrative boundaries of the city in 1950, 8ignificant
changes took place later compared to the other coram
transformed into neighbourhoods in the northern phthe city
(e.g. Floreasca, Hastrau). Thus, the urban systematization in
the Baneasa neighbourhood took place in the 1980s. The
commune was transformed into thénBasa neighbourhood. In
the 1980s, the residential area was built, with ighdr
concentration in the southern part of the neighboad, at the

Bianeasa commune can be observed. Thus, the homonymobisrder with the Floreasca and Ksrau neighbourhoods

airport, the first international airport in Romanigas built on

(Figure 4). Also, the insertion of the residenttaka on the

the territory of Bneasa commune in 1920, by transforming thewestern and northern sides of the neighbourhoodnanth of

previously established aerodrome. In the same ydze,
Franco—Romanian Air Navigation Company, the firstiraer
company in the world, for passengers, freight ami mas set
up. In 1923, the airline’s workshops were built Baneasa
Airport.

During this period the Meteorological Institute waslt on the

Baneasa airport can be observed. The neighbourhood
underwent a development of the industrial area,etiomes in
alternation with the residential area. lar®asa neighbourhood,
however, the industrial area was smaller compacedther
neighbourhoods that were also built during the comist
period. Among the industrial units, we can mentitire radio

and semi-conductor parts plant (IPR&hBasa), the milling and

territory of Baneasa commune, in close relation to the activitybakery factory, Bneasa; the aircraft engine repair company

of the airport. In 1930, the first Meteorologicab&2rvatory was

(IRMA), the forerunner of the workshops of the Fitenc

built at Bineasa airport, which, among other things, alsoRomanian Air Navigation Company, which was built betw

become a training centre.

In 1938, as a result of the growth of the econopaitential of
the Faculty of Agronomy within the Bucharest Polytieic, was
to have in operation six didactic farms, one ofiiteeing set up
in the Bineasa commune (192 ha).

Baneasa commune is also important due to the hosiing
military institutions, such as the Gendarmerie, $¢éo
headquarters were built in 1933.

At the beginning of the twentieth century, the pbéral area of
the capital city, of which all suburban commune®bged, was
developing beyond the belt and barriers of Buchafigss was
very extensive, administratively delimited by a getric

polygon (Figure 3).

suburban area

From an administrative point of view, the peripteaeea, of

the 60s and 70s. This company represented an asicala
industrial complex that also owned an aircraft fzang

z} -

4

Figure 4. Map of land use in ;ﬁé-r!ﬁiaasa neighbourhood during
the communist period (1980)

During the communist period, as a result of theettgsment
direction of the industry based on the exploitatiarf
agricultural production, research centres were teceahat
merged with higher education institutions: in 1948e
Bucharest Agronomic Institute was set up, whichudel in its
composition the Faculties of Agriculture (formepart of the
Bucharest Polytechnic), Horticulture (established @#8) and
Mechanization of Agriculture (1948). In 1952, thgrAnomic
Institute merged with the Faculties of Zootechniasd

which the Bineasa commune also belonged, was not ye\{eterinary Medicine. After 1957, the didactic farmeere

included in the city. The peripheral area still haddeeply
agricultural character and the first industrialaties (based on

integrated into the large farms of the state agjtical farms
(Horticulture 1 May - greenhouses, Agricultural €uotion
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Cooperative Otopeni — acacia nursery, 81 ha). Theagnic

Institute was associated with theirigasa experimental farm.

The presence of the experimental areas of the tfasubf

agricultural and zootechnical profile justified theesence of a
large area of agricultural land (208 ha), greenbsuand tree
nurseries, sometimes being alternated with theleesial area
(Figure 4).

Also, in 1951, an urban plan was developed reggrdire
extension of the built space for agronomic facelti€he fields
of the Faculty of Horticulture were organized ire tBineasa
neighbourhood. In the new context, the ‘NicolaélcBscu’
Agronomic Institute underwent a series of transfations and
modernizations of its structure, of the materialsiba In
addition, research institutes were created, focusad the
mechanization of agriculture (in 1952 the Reseanctitute for
the Mechanization and Electrification of Agricukyr the
research enterprise for plant protection). Betwe8f7land
1967, the first Institute for Horticultural ResearichRomania
was created, which represented the central pramtucsind
research station for sericulture, occupying an afe@l ha. In

Table 1. The evolution of land use idri&asa neighbourhood
from 2005 to 2016 (Source: data calculated by thkas)

Types of surfaces Surface Surface
(hectares) (hectares)
2005 2016
Constructions (civil 106 134
and industrial)
Green spaces 928 857
(including tree
nurseries)
Forests 650 640
Airport 135 160
Land covered by watef 1 1
Pavements and 90 118
arteries (streets)
Total 1910 1910

After 2006, significant changes can be observethé urban

landscape of Bheasa district due to the increase of the surface

built space to the detriment of the green spacesf dne tree
nurseries and orchards (Figure 6). The surfacéhefBineasa

1978, it was transformed into the Research-Developme orchard station decreased, so that at presentyitoems half of

Station for fruit growing-Bneasa, Bucharest.

The period between 1990 and 2016 was marked byhancig
growth of the built space, as a result of the clkangade at the
level of the capital city, generated mostly by theonomic
development dominated by the tertiary sector aediéitline of
industrial activity.

Two sub-stages can be distinguished, taking intmwaat the
amplitude of the changes in the use of the lan@@+2005 and
2006-2016). Thus, it is observed that between 802005,
the dynamics were slower, with little changes beibgerved
during the communist period (Figure 5).
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Figure 5. Map of the use land and use changednedsa
neighbourhood (2005) (Source: orthophotomap - Matio
Agency for Cadastre and Real Estate Advertising)

Most of the changes consisted of reducing the imdlisctivity
that led to the abandonment of some factories tia@dncrease
of the built space due to projects of resident@hplexes that
would be completed, for the most part, in the empyears.

the area held during the communist period (30 hlag surface
of the orchard station was divided following th&@eessions of
land after 1990, so that later they were parcefletiand used
differently. Part of the land was used to buildiag$ for

different firms (information technology: Siveco)nQhe same
side commercial units for sale in the wholesale¢esgshave also
been built (Selgros), hypermarkets (Mega Imagejrtspgoods
marketing store, car parks and car dealerships e

On another plot the commercial complednBasa Shopping
Centre was built, opened in 2008. It is locatedhie tentral
eastern part of thedBeasa neighbourhood.

[ pe——e

. " q "

Figure 6. Map of land use and use changesiireBsa
neighbourhood (2016) (Source: orthophotomap - Matio
Agency for Cadastre and Real Estate Advertising)

The project for the development of the commerci@minplex

included the Bneasa Shopping City mall, the Feeria Shopping

Centre, as well as distinct units of some retailerthe field of
commerce, furniture and home improvement (figure The
new commercial area covers an area of 450,600m
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Figure 7.Commercial complex built on a plot of thérikasa
orchard station (photo: G. Merciu)

To these are added the headquarters of privatedivpanies,
built all over the territory of the former orchasthtion.

Also, on the territory of Bneasa neighbourhood, after 1990
there was a remarkable development of private rabdarvices,
mostly as the result of foreign investments that fmaterialized
through the construction of private clinics andpitas.

In some cases, the extension of the built spaceaskisved by
the demolition of some industrial units: e.g. théling and

The authors also represented the density of tHedpsce in the
Bianeasa area by means of Heat Map (Figure 9).

m
3,000/
e G|

1,000 2,000

Figure 9. Heat Map for representing the built ateasity in Bineasa
neighbourhood

The assessment of heat map produced as part oélKeemsity

bakery factory Bneasa (5 ha) demolished in 2014. A quarter ofEstimation, highlights a greater concentration wiltkspace in

the former factory’s surface was occupied by offimeldings
and hypermarkets.

Between 2006 and 2016, several residential complexae

built, some of them being built on the border viltle Bineasa
forest or even inside it. The ‘Stejarii Club’/ ‘Oaldub’ is a

luxury residential complex that includes 19 blockith 535

apartments. This residential complex was built im&asa forest
and occupies an area of 26 ha, being built on itkeetlsat was
occupied, during the communist period, by the Cefdrethe

Professional Development of Agricultural Staff, anthrm.

At the periphery of Bneasa forest, several residential
complexes were built: e.g. the Natura Residence dsing
eight blocks with a height of three and five floans a plot of
20,000 square meters. Another example is the Gedénf
residential complex, located in the north-eastertmeenity of
Baneasa forest, built on the grounds of the former @A&peni
(acacia nursery). This residential area has beeaten in
several stages, occupying an area of 27 ha (FRjure

Figure 8. New residential area (Greenfield) builthe north-eastern
part of the Bneasa neighbourhood (photo: SofidBts)

Near the Bneasa Lake, Nordis ResidencénBasa Lake was
built, which includes in its structure 6 buildingith G + 2 + 3
retired, occupying an area of 5,000 square meters.

Construction of new residential areas was alsoedwout in the
central-eastern part of the neighbourhood, neabtiseterminal

central and southern parts of the study area anehalave in
the northern part (Figure 9).

In southern area there are collective dwellingskogks). The
second nucleus in south area is made up predoryinainthe
buildings that serve the aBeasa Airport, as well as The
Romanian Civil Aeronautically Authority, the Civil Aaiion
High School. The central nucleus is the largest had the
highest density of buildings indBeasa area, including housing
and comercial complexes, office buildings, embassiad
institutions (Police Academy). In general, the teyhcolors
reflect a lower desnsity of the buildigns (houseterispersed
with gardens). In the northen area, industrial dings are
predominant, in especially warehouses or abandoniédings.

The analysis of the evolution ofiBeasa commune over a
period of 300 years emphasizes that during the7@stears it
has undergone the most visible changes, markeldebglanned
systematization of the communist period, followeg &an
uncontrolled urban development after the collapse o
communism.

The creation of different institutions (researchd amilitary
institutions) on the territory of theaBeasa commune, as well as
the first international airport that served the moy's capital,
contributed to the welding of the links between fidarizing
city and the suburban commune. To these are adgesupply
relations favoured on the one hand by the agricallttharacter
of the commune, but also by its proximity to Buclsarén this
context, incorporating theaBeasa commune into the Bucharest
municipality during the communist period represdradogical
action of planned territorial systematization, espiéy since
this way the connections already created were thgtitectured,
the new neighbourhood becoming a support space
agronomic higher education due to the resourcedad
(agricultural lands favourable to carrying out expents and
correlating agricultural production with the indust

for

and Bineasa airport, namely the Park Residence 6 complexalorisation). At the same time, the developmentthaf city

which occupies an area of 3 ha. Other changeseitatidscape
of the Bineasa neighbourhood are related to the construafion
the French High School (2.4 hectare), in the nasththe
Baneasa area. Horticulture 1 May (greenhouses) had be
this area during the communist period.

required the extension of the residential area, fivener
suburban commune having free spaces for the creafimew
collective housing.
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The most recent stage of evolution, however, hasiditt the
most profound changes in the landscape of tiree&sa district,
as a result of the new political and socio-econonuatext,

marked by the collapse of communism. Thus, in st BO

years, the capital city, in the context of the siian from

communism to a free market economy, has registened
uncontrolled urban growth dynamic, this being cheemastic of

other large urban centres at the national levelels (lancs et

al., 2017) favoured by less strict, inconsisterd arcomplete
urban legislation.

Among the effects generated by the process of urmlted

Bai, X., McPhearson, T., Cleugh, H., Nagendra, HpdloX.,
Zhu, T., Zhu, Y-G., 2017. Linking urbanization artte
environment: conceptual and empirical advancésnual
Review of Environment Resources, 42, pp. 215-240.
https://doi.org/10.1146/annurev-environ-102016-@RL1

Bonnier, A., Finné, M., Weiberg, E., 2019. Examinlagd use
through GIS based Kernel Density Estimation: avateation
of legacy data from the Berbati — Limnes Survéyof Field
Archaeology, 40(2), pp. 70-83.
https://doi.org/10.1080/00934690.2019.1570481.

urban development we can mention: divergent teridenc Cercleux, A.-L., Peptenatu, D., Merciu, F.-C., 208&uctural
between the provisions of the urban policies an@ thdynamics of tertiary activities in industrial parksBucharest,

entrepreneurs, a real estate market that geneeatiedt and
chaotic urban restructuring, also favoured by #itution of
the lands to the previous owners, who preferresktbthe lands
because of their financial inability to manage thdm this

Romania. Acta Geographica Sovenica, 55(2), pp. 271-281.
doi:10.3986/ags.753.

Chiriac, D., Hurg, C., Stanciu, M.. 2009. Spite verzi - o

context, the Bneasa neighbourhood, which had large areas gprobleni a urbanirii actuale (Green space — a problem of

greenhouses and tree nurseries, represented @&m space to
model according to the new economic trends (devedop of
services, predominantly commercial ones) and retie
requirements. The extension of the residential dreahe
northern part of the capital city after 1990 wasdmanuch
earlier compared to the other areas of the cifye@ally as this
is one of the most developed areas of Bucharest.

At the same time, the degree of development ofrnthrthern
area of Bucharest municipality has attracted marvwestors
who have developed different businesses in thed fief
information technology, private medical serviced &glevision.
The construction of most investment projects hak tte the
reduction of agricultural areas and industrialssite

4. CONCLUSIONS

The choice of the case study, thanBasa neighbourhood, was

due to its relatively long and staged evolutionforsgly
influenced by the evolution of the capital city. the start of the
second half of the nineteenth century, a city ofliBuest’s size
needed a planned development and resources froadljasent
space. The development of the transport infrasiractreated
the first link between Bucharest and thinBasa commune, the
latter ensuring the support space for the constnuctf the first
international airport that served the capital city.

From a suburban commune during the interwar peBadeasa
became a Bucharest neighbourhood starting from
communist period, when the urban-type systematizatvas
applied through the construction of collective dimgls, to
which were added some important industrial units.

After 1990, the dynamics of the tertiary sectoreweflected in
the urban landscape through the construction ofnoercial

complexes and offices. The development of senatteacted an
important segment of the young population in thpite city,

which also led to the creation of new residentratsi
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