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Abstract. The objective of this paper is to identify the critical areas
regarding land use changes in the Brasov Metropolitan area. In order to
achieve this, a comparison of built surfaces between the 1981
Topographical Map of Romania and the 2005 and 2011 satellite images of
the metropolitan area was realized. The data regarding the increase of built
surfaces and the decline in natural and agricultural land, obtained through
GIS techniques, has been used as an indicator of environmental impact,
along with statistical data such as number of dwellings dynamic or increase
in population. The results show a significant increase in built area,
especially along the main national roads that enter the city of Brasov. While
many residential projects have been realized in the area (especially in the
municipalities situated north of Brasov), there are also new industrial parks
and commercial facilities which have drastically changed the landscape,
leading to environmental quality degradation. In the end, the
environmental impact assessment can serve as a basis for drawing policies
which should be applied in order to control urban sprawl in the future and
reduce its negative environmental effects.
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1. Introduction

The objective of this paper is to identify
the critical areas regarding land use
changes in the Brasov Metropolitan
Area. As urbanisation is considered to
be one of the main vectors of
environmental change at the global
level (Balteanu and Serban, 2005),
assessing the environmental impact of
urban sprawl in metropolitan areas,
often described nowaday’s as society’s
engine of social, economic and cultural

development (Jurczek, 2008), can prove
to be an important step in the planning
and management of these territories.

The concept of urban sprawl refers to a
low density occupation phenomenon, a
leapfrog development in which urban
growth occurs in a discontinuous
manner, leaving wurban voids and
spreading onto rural areas or urban
fringes (Polidoro et al., 2011). It implies

an increase in built surfaces over
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agricultural or natural areas, often
without an adequate planning (EEA,
2006, Burchell et al., 2005). This
uncontrolled development of urban
areas can be associated not only with
important resource consumption, but
also with problems such as residential
developments in  areas  without

sufficient technical infrastructure (loja,
2008).

Urbanisation can be measured as a
condition of land use, with low values

registered in at least one of the
following dimensions: density,
continuity, concentration, compactity,
centrality, nuclearity, diversity,

proximity (Mookherje et al., 2006). From
a formal perspective (a form of urban
development), urban sprawl can be
labelled as a process of urban change
(Couch et al., 2007), whose origins can
be found in the years of the Industrial
Revolution (Newman, 1992).

In Central and Eastern Europe, the
existence of a planned settlement
development system determined a
compact growth of urban areas between
1945 and 1989. Since 1990, the political
and economical changes faced by the
countries in this part of Europe have
also been reflected in the urban form.
One of the main factors was the
privatisation process, which greatly
diminished the control of public
authorities on land use (Stanilov, 2007).
In Romania’s case, three main causes
have led to an increase in urban sprawl
and land use change after 1990. Firstly,
the political decisions (Law no. 18/1991
- the Land Law) determined the
transition from agricultural land in
collective property to smaller parcels in
private property, more vulnerable to
residential conversion (Grigorescu et al.,
2012). In addition to these political

factors, there are also demographic
causes (migration tendencies from
crowded urban centres to the rural
areas nearby) and natural ones, as the

topography greatly influences the
sprawl patterns of cities (Grigorescu et

al., 2012).

To sum up, the main causes for urban
sprawl can be divided into social and
economic factors (accessibility, existence
of technical infrastructure, lower land
prices beyond de city boundaries, the
emergence of new activities which
require space - commercial centres) and
political factors, such as the decision to
extend the surface of land which can be
built in a city’s administrative territory.

The effects of urban sprawl can be
noticed not only on the environment,
but also at the social and economic
levels. As far as the environment is
concerned, the increase of urban areas
is, first of all, a space-consuming
process (Stanilov, 2007; Burchell et al,
2005). Furthermore, like any
anthropogenic process, urban sprawl
implies significant resource
consumption (especially construction
materials), which also leads to an
alteration of soil properties through
compaction or loss of permeability
(EEA, 2006).

In addition to this, urban sprawl
determines an expansion towards the
urban  fringes of environmental
problems usually related to the city,
such as pollution: a raise in the quantity
of waste water (Alpopi, 2008), air
quality issues (Stanilov, 2007) through
the rise of energy consumption and
carbon dioxyde emissions, climate
change associated risks at local level

(rise of soil temperature and run-off -
Pauleit et al., 2005).
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Consequently, there are studies which
underline urban sprawl as a major
factor in air pollution, as dispersed
developments tend to cause 20-50 %
more pollution than compact
developments (Nozzi, 2003).

Natural areas can also be affected by

urban sprawl, as the expansion of the
built environment affects environmental
services such as water detoxification,
filtration of pollutants or nutrient
recyclying (Patroescu et al., 2011). New
urban areas also tend to expand
towards natural protected areas, often
leading to habitat fragmentation
through the newly proposed
infrastructure. These impacts are even
greater in coastal or mountain areas,
where the pressure of tourism must also
be dealt with. However, most often new
urban developments are realized on
agricultural land, modifying the
structure of rural environments and
leading to a loss of biotopes (EEA,
2006).

The economic impacts of urban sprawl
are mostly cost-related. Thus, while
this kind of development is cheaper for
the developer, the costs are in fact

transferred to the community, as
additional public investments in
infrastructure (technical infrastructure
and roads - Speir and Stephenson,

2002) or public services need to be
made. Indirect costs are also involved,
in relation to air pollution, traffic safety
(Arbury, 2006), commuting (Burchell et
al., 2005) or health issues (Dumitrache,
2004). Urban sprawl through greenfield
developments, which are cheaper for
the investors, often leads to the
abandonment of industrial areas
located in the city in favor of new peri-
urban developments (EEA, 2006,
Stanilov, 2007). Moreover, a large-scale

extent of the urban  sprawl
phenomenon often determines a rise of
land price through speculation (EEA,
2000).

Social impacts of urban sprawl are
more difficult to quantify, but can be
deducted through case studies. Firstly,
a social segregation phenomenon is
noticeable, leading to an emphasized
social polarisation and a change in
social structure (Allen, 2003, Stanilov,
2007) - urban centres remain only for
people who cannot afford to move to
the new residential areas in the suburbs
(EEA, 2006). Hence, urban sprawl does
not encourage mixed social elements
(Freeman, 2001), often being a cause for
extreme examples such as gated
communities (Arbury, 2006). Another
significant social impact is related to
health issues caused by urban sprawl,
especially through the raise in air
pollution through the extension of built
surfaces (Frumkin, 2002).

Table 1 presents a synthesis of the main
environmental, social and economic
impacts which can be caused by urban
sprawl in any given territory. As urban
growth determines a greater speed of
environmental anthropization (Sarbu,
2005), a better understanding of this
phenomenon is of great importance
considering the fact that the assessment
of the degree of anthropization is a
focal point in sustainable development
strategies (Ianos, 2000).

The peri-urban territory of Brasov
(administrative centre of the county of
Brasov) is characterized by the
connections between the settlements in
the area (Lazdrescu, 1977), as Brasov,
the main urban centre of the county,
forms a complex urban system with the
other nearby cities (Codlea, Sacele,
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Rasnov, Zdrnesti, Predeal). Before 1990,
this territory concentrated the majority
of the county’s industrial activities,
which determined the emergence of
commuting (Mihailescu, 1963).

The connections between these cities
have been maintained even after 1990,
despite the decline of industrial
activity. These  connections were
further strengthened by the decision of
16 communities to form a partnership,
the Metropolitan Agency for
Sustainable Development Brasov, thus
creating the premises of a functional
metropolitan area. As a result,
nowadays the Brasov Metropolitan
Area consists of three municipalities
(Brasov, Sacele, Codlea), three cities
(Ghimbav, Predeal, Réasnov) and 10
rural communes - Cristian, Vulcan,
Bod, Halchiu, Sanpetru, Tarlungeni,
Héarman, Prejmer, Crizbav and

Feldioara (Brasov
Agency, 2012).

Metro politan

Almost 90 % of the metropolitan area’s
population lives in urban areas
(Brasov Metropolitan Agency, 2012).
Thus, besides Brasov (the region’s
main city), the secondary centres of
Sdcele and Codlea have a significant
role in relieving some of the pressure
on public services put on Brasov
(Sarbu, 2007). The territory’s
topography greatly influences city’s
possibilities of growth, as it can only
extend its built surface towards the
north, in the Brasov depression.
However, the existence of a significant
number of national roads means that
the area has a very good accessibility
at local, regional and national level,
thus fostering urban sprawl along the
main transport axes in the last 20
years.

Table 1. Urban sprawl and associated impacts

Type of impact

Impacts caused by urban sprawl

Environmental -

impacts

- Lower
services

Resource consumption (land and natural resources)
- Changes in soil properties

- Air pollution (urban form which favours car dependency, rise of
energy consumption)

- Climate changes at local level
- Natural ecosystem fragmentation
- Reduction of agricultural land

environmental capacity in providing environmental

Social impacts -

Social segregation

- Emphasized social polarisation and loss of social mixity
- New developments make social relationships harder to build

- Health issues through pollution

Economic impacts -

Greater costs for the community (need for public investments in
infrastructure and public services)

- Indirect costs: traffic congestion, health issues, traffic safety

- Rise of land price through speculation
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2. Methodology

The environmental impact assessment
was based on a comparison between the
settlement limits according to the 1981
Topographical Map of Romania (scale
1:25 000) situation and the 2005 (source:
ANCPI) and 2011 (source: Google Earth)
sattelite images (scale 1:5 000) of the
Brasov Metropolitan Area. While the
whole metropolitan area was subjected
to the analysis of urban sprawl until
2005, the lack of spatial data for 2011
limited the analysis only on the first belt
of municipalities around Brasov (the
cities of Brasov, Sacele, Ghimbav and
Rasnov and the communes of Sanpetru
and Harman).

Through GIS processing, it was
possible to obtain the new surface of
residential, industrial or commercial
developments which have emerged
since 1981. The type of development
(residential - single family housing,
residential -  collective  housing,
industrial and storage facilities,
commercial, services, other) was mostly
determined through direct on-field
observation. The rise of built surface
for each urban function and each
municipality was then associated with
statistical =~ data  concerning  the
population and number of dwellings
dynamics (based on 2002 and 2011
census data). The decline of natural
and agricultural surfaces was realized
by wusing the Markov chain model
(Patru-Stupariu, 2011), through a
comparison of the CORINE Land Cover
1990 and 2006 datasets (EEA, 2010).

The primary indicators obtained
through GIS, CORINE Land Cover data
and statistical data processing were
then related to different environmental
data in order to build impact indicators
(Fig. 1). In the end, a clear image of the

urban sprawl characteristics in the
Brasov Metropolitan Area was obtained,
including the critical areas regarding
the environmental impact of sprawl.

3. Results

3.1. Urban spraw! between 1981 and 2005

A preliminary analysis based on the
Markov model (the comparison of
CORINE Land Cover 1990 and 2006
data) revealed a raise in built surface of
approx. 575 ha - this reflected, in fact, a
225 ha loss of natural land (forests,
pastry) and a 350 ha loss of agricultural
land (Fig. 2). The analysis emphasized a
tendency of new developments to be
realized on agricultural land, however
the low fidelity of Corine data for
greater scale analysis determined the
need to  identify new  urban
developments on sattelite images, with

the 1981 Topographical Map of
Romania as reference point.
The GIS Analysis of the urban

development between 1981 and 2005
revealed an increase of built surface in
the Brasov Metropolitan Area of over
786 hectares (or approximately 12 % rise
between 1981 and 2005). For each case,
the surface of the entire built parcel was
considered in the new development
surface, not just the surface of the
building itself. While the greatest
amount of new urban development is
located in the city of Brasov (309.66
hectares - over 39 % of the total), the
greatest weight gain in total built
surface has been observed in the nearby
municipalities of Cristian, Ghimbav and
Harman - over 20 % since 1981 (Table 2.
and Fig. 3). On the other hand, the rural
areas of Vulcan and Crizbav, with
weaker connections to the national road
grid, have suffered the least from urban
sprawl.
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Fig. 2. Natural land and agricultural land loss due to urban sprawl
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Table 2. Urban development from 1981 to 2005 in the Brasov Metropolitan Area

Built area 1981 Urban development 1981- Rise of built surface 1981-
Municipality (ha) 2005 (ha) 2005 (%)
Bod 174.69 19.80 11.33
Brasov 2977 .04 309.66 10.40
Codlea 510.72 45.22 8.85
Cristian 151.94 47.08 30.99
Crizbav 68.12 7.24 10.63
Feldioara 197.08 27.17 13.79
Ghimbav 125.56 35.57 28.33
Halchiu 186.41 14.13 7.58
Harman 181.86 37.53 20.64
Predeal 251.66 22.93 9.11
Prejmer 302.34 26.64 8.81
Rasnov 297.75 39.75 13.35
Séacele 576.20 77.67 13.48
Sanpetru 182.36 33.72 18.49
Tarlungeni 246.95 34.03 13.78
Vulcan 114.21 8.24 7.21
TOTAL 6544 .89 786.38 12.02

A
fm iy F%!.-d: oara iy
Urban growth 1981-2005 (%)
. " Bud B .o [ ] under 11.30 %
! B [111.30-20 %
Eodee “I' . \: B |. " Proiier | [l over20 %
A { __:"_sr]ﬁps-hl]l_"} \
__.Ghnmba\_u %
d e ‘:I) . =
Vulcan [ /Cristian™
" / Tarlungeni
Résnov - Sacels -".I
g' Pradeal :
ML L 1Km
0 27555 11 16.5 22

Fig. 3. Rise of built surface in the Brasov Metropolitan Area 1981-2005 (%)
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Single-family housing and industry and
storage account for almost 90 % of the
total urban development in the 1981-
2005 period (Table 3, Fig. 4). However,
in certain municipalities (Harman,
Predeal, Tarlungeni, Crizbav, Vulcan,
Rasnov), over 65 % of the urban sprawl
development is determined by single-
family houses that have appeared in the
post-communist era, especially along
the main roads. On the other hand, the

municipalities of Cristian, Codlea
Halchiu, Feldioara and Prejmer have
known a great increase in industrial and
storage facilities in the same period
(over 65 % of the total rise in built
surface area). As far as commercial
areas  are concerned, the new
developments can be mostly found in
the city of Brasov (72 % of the total
commercial development in the 1981-
2005 period).

Table 3. Types of urban development (1981-2005)

Type of development Rise of built surface (ha) Percent of total rise (%)
Other 7.17 0.91
Collective Housing 39.08 4.97
Commerce 31.01 3.94
Industry and storage 357.43 45.45
Single-housing 339.97 43.23
Services 11.72 1.49

N

A

[ Crizbay

. ‘. Harman
L Sanpetru
N i

I

Brasov

[§
X

M LI 1km
027555 11 165 22

Development typology

[ ] Mixed
| Dominance of residential
development (over 65 %)
I Dominance of industrial
development (over 65 %)

Sacele

Fig. 4. Municipality profile according to dominant type of new urban devel opment
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3.2. Urban spraw! between 2005 and 2011

The analysis of urban sprawl for the
2005-2011 timeframe was focused only
on the first belt of municipalities
around the «city of Brasov (the
communes Cristian, Sanpetru and
Harman and the cities Brasov, Sacele,
Ghimbav, Rasnov). While the city of
Predeal can also be considered a part
of this first Dbelt, the natural
characteristics of the territory (high
altitudes which hinder continous
urban development) isolates this city
from the rest of the metropolitan area.
For this reason, Predeal was not
included in this analysis.

For this territory, a rise in built
surface of 592.82 hectares was

between 2005 and 2011, only the city
of Réasnov reduced its sprawl
tendencies, while the other six have
values which closely ressemble or
even surpass those registered
between 1981 and 2005 (Table 4).

From 2005-2011, the dominant type of
new urban development is also
residential or industrial - over 80 % of
the new built surface. As far as the
new commercial areas are concerned,
over 85 % of them are located in the
city of Brasov.

The data for the whole analyzed
timeframe  (1981-2011) reveals a
growth of built surface of almost 25 %
for the first belt of municipalities -

observed in the 2005-2011 period, approx. 1180 ha of new urban
greater than the rise for the 1981-2005 development  since  2011.  The
period. This data illustrates the effect communes of Sanpetru, Hdarman,
of the important real estate Cristian and the city of Ghimbav
investments in  the  2005-2009 registered a growth of over 50 % in
timeframe on metropolitan built surface, which reflects the great
development. From the seven development of these administrative
administrative units analyzed units in the last 30 years (Fig. 5).
Table 4. Urban sprawl in the first belt of municipalities - 1981 - 2011
Total urban . .
Municivalit Urban sprawl | Urban sprawl w1 19812011 Rise of built surface
PAMYY 1 19812005 (ha) | 20052011 (ha) | SP*@ (ha) - 1981-2011 (%)
Brasov 309.66 236.00 545.66 18.33
Cristian 47.08 68.76 115.84 76.24
Ghimbav 35.57 69.68 105.25 83.82
Harman 37.53 56.62 94.15 51.77
Rasnov 39.75 18.77 58.52 19.65
Sacele 77.67 74.51 152.18 26.41
Sanpetru 33.72 74.48 108.20 59.33
TOTAL 580.98 598.82 11798 26.26
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Fig. 5. Rise of built surface 1981-2011 (%)

3.3. Statistical data analysis - 2002-2011

The census data analysis for the years
2002 and 2011 revealed an increase in
the number of dwellings for 11 out of
the 15 administrative units of the Brasov
metropolitan area (Table 5). However,
during the same timeframe only six
administrative units also experienced an
increase in population - a possible
explanation is that people have retained
their official residence in the city of
Brasov while actually moving in the
surrounding communes. The case of the
commune of Halchiu is a special one, as
its great decrease in number of
dwellings and population from 2002 to
2011 is due to the separation of the
commune of Crizbav, which had been a
part of Halchiu until late 2002.

Although the population of the
metropolitan area has greatly decreased

(over 65 000 fewer inhabitants in 2011 in
comparison to 2002), the number of
dwellings in the area has increased by
over 5 000, with the most significant
rises being registered in the communes
of Harman and Sanpetru, located north
of Brasov. Moreover, in all
municipalities the rate of growth in the
number of dwellings surpassed the
population’s rate of growth. The city of
Ghimbav illustrates this very well -
while the city’s population has
decreased between 2002 and 2011 by
over 11 %, the number of dwellings
increased in the same period by over 13
%. The dynamics of the number of
dwellings represents an important
element in the environmental impact
assessment of urban sprawl, as
residential areas influence
environmental quality on local, regional
and global level (Patroescu et al., 2012).
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Table 5. Census data comparison 2002-2011
dwljﬁﬁ‘lzzr(gg 11 Rise of r}umber Population Risc.e of
Municipality s i of dwellings (% | (2011 compared | population (% -
- 2011 - 2002) to 2002) 2011 -2002)
2002)

Bod 89 6.16 -156 -3.97
Brasov 1636 1.47 -56635 -19.90
Codlea 158 2.10 -4450 -18.32
Cristian 172 12.03 391 9.96
Crizbav 74 11.14 240 11.22
Feldioara -89 -4.05 -750 -11.66
Ghimbav 244 13.98 -573 -11.21
Halchiu 190 14.15 41 1.01
Harman 651 44.90 777 17.56
Predeal 526 18.33 -1182 -21.05
Prejmer 102 3.69 -202 -2.43
Réasnov 357 7.01 -1375 -8.90
Sacele 200 2.00 -3008 -10.06
Sanpetru 510 39.91 1136 32.94
Tarlungeni 319 13.30 421 5.69
Vulcan 0 0.00 175 4.10
TOTAL 5139 3.31 -65150 -15.76

3.4. Environmental impact indicators

The primary indicators obtained after
these analysis (Table 6) were processed
(through the wuse of estimates or
corellation with other data) to obtain
secondary indicators that illustrate
better the impact of urban sprawl on the
environment.

by residential development in the
Brasov  Metropolitan area  was
realized.

As the statistical data suggests, the
Brasov Metropolitan Area experienced
an important rise of residential area
surface between 2002 and 2011. In this

case, residential areas can be regarded

These  primary indicators were as a generator of environmental
considered sufficient for the degradation  problems, influencing
identification of the critical areas environmental quality through their

regarding the environmental impact
of urban sprawl. This hypothesis was
based on the fact that a great part of
the impact indicators that can be
obtained (emissions, waste water
volume, waste quantities, soil
covering by artificial surfaces) can be
derived from this primary indicators,
as they are directly related to the rise
in built surface, population or number
or dwellings. To illustrate this, a
presentation of the impacts generated

damage of air, water and soil quality

and their impact on biodiversity
(Patroescu et al., 2012).

One of the methods of impact
quantification is determining the
ecological footprint of a household,
defined as the surface of biologically
productive land necessary to satisfy the
population’s needs and absorb its waste
(Wackerangel and Rees, 1995 in
Patroescu et al., 2012).
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Table 6. Primary indicators obtained through analysis

Analysis Primary indicators obtained Values
Corine Land Cover Loss of agricultural land (ha) - globally 350 ha
analysis 1990-2006 Loss of natural land (ha) - globally 225 ha

Urban sprawl 1981 - 2005 (ha) - globally 768.23 ha
Urban sprawl 1981-2011 (ha) - first belt of 1179.80 ha
Comparative GIS municipalities

analysis 1981-2005-
2011

Rise of residential, industrial, commercial, service

surfaces (ha) - globally and for each municipality
(1981-2011)

Residential: 706.31 ha

Industrial: 539.04 ha

Commercial: 77.42 ha
Services: 37.59 ha

Analiza date statistice

Rise of number of dwellings (globally and for each
muncipality 2002-2011)

5139 (globally)

Population dynamics and for each

muncipality 2002-2011)

(globally

-65 150 (globally)

The ecological footprint can be
separated into spatial footprint (the
space occupied by the dwelling) and
energetic footprint, which takes into
account the consumption of materials,
energy, water, travelled distances and
waste produced (Patroescu et al., 2009).

As a result, the ecological footprint of
an individual dwelling from a
metropolitan area can be determined.
Although it occupies, on average, a
surface of 100 sqm, such a dwelling has
a total ecological footprint of 580 sqm if
the following elements are considered:
construction material consumption of
1000 sqm, energy consumption of 70kW,
water consumption of 100 liters/day (or
142.2 cubic meters per year - White,
2002), 750 km travelled by car each
month (commuting) and 190 kg of waste

produced each month (estimates after
Patroescu et al., 2012).

Furthermore, if we consider that 87.37
% of the total water consumed in a
household ends up as waste water
(White, 2002), the total volume of waste
water per year for a household will be
124.41 cubic meters. The predominance
of individual heating systems in the

metropolitan area (Brasov Metropolitan
Agency, 2012) leads to a degradation of
air quality through emissions of
greenhouse effect gases (CO,, CO, SO2)
and acidifying gases like NO2, SO2
(Patroescu et al., 2012). If the individual
heating system is functioning on natural
gas, the air eliminated in the
atmosphere will have the following
pollutant concentrations: CO - 40 ppm,
COz - 117.000 ppm, NOz2 - 92 ppm, SO; -
1 ppm and particulate matter (7 ppm) -
(Global Greenhouse Warming, 2010).
Table 7 presents a synthesis of these
impacts.

Other relevant indicators are those
related to the technical infrastructure
network. An insufficient gas network
can prove to have detrimental effects on
the environment, especially in the case
of Brasov where a great part of the
metropolitan area is dependant on
individual heating systems (Brasov
Metropolitan Agency, 2012). This can be
explained by the fact that other fuels
than natural gas induce a greater
damage on air quality (Patroescu et al.,
2012). Moreover, the length of sewage
networks is an indicator of the capacity
of residential areas to manage excess
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water (Marshall, 2011) and thus avoid
negative effects of overflowing waste
water into natural receptors.

In order to allow a proper comparison
of these indicators, the density of gas
and sewage networks (length of
network divided by total built area

surface) was taken into consideration
for each administrative unit (Table 8).
The  results indicated  several
problems regarding the coverage of
technical infrastructure in
municipalities with an important
growth of residential areas such as
Ghimbav or Tarlungeni.

Table 7. Impacts of residential urban sprawl in the Brasov Metropolitan Area

Impact indicator Value Global val.ue- Brasov
Metropolitan Area*

Land consumption / dwelling (mp) 100 sqm 51,39 ha
Construction material consumption / dwelling - sqm | 1000 sqm 513,9 square km
Monthly energy consumption / household (kW) 70kW 359 370 kW
Annual water consumption / household (cubic 142,4 sqm 731 793,6 sqm
meters)
Distance covered every month by car / household 750 km 3 854 950 km
(km)
Monthly quantity of waste / household (kg) 190 kg 976,41 t
Annual waste water volume / household 124,41 sqm 639 343 sqm

* 5139 new dwellings 2002-2011

Table 8. Density of gas and sewerage networks [Data source: Brasov Metropolitan Agency, 2012]

Municipality C0E e dil:lf)i Al (e Sewerage network 2010 (km/sq km)
Bod 7.97 1.80
Brasov 12.90 10.91
Codlea 8.89 6.66
Cristian 10.34 8.14
Ghimbav 9.32 3.73
Halchiu 10.62 4.69
Harman 14.20 9.56
Predeal 20.61 6.15
Prejmer 6.96 0.97
Rasnov 10.95 9.63
Sacele 15.18 4.39
Sanpetru 12.87 8.09
Tarlungeni 7.47 No data
Vulcan 12.98 No data
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4. Discussions

All in all, the spatial data regarding
urban sprawl since 1981 (Fig. 6) aids in
the identification of the critical areas
affected by sprawl in the Brasov
Metropolitan Area. In municipalities
like Bod, Crizbav, Vulcan or Halchiu,
isolated from the national road
network, the urban development was
slower than in the administrative units
located along a national road. In
relation to this, the new commercial
and industrial developments were
realized mostly on the periphery of
Brasov, a fact which is illustrated by
the new urban areas developed in the
Brasov - Sacele area (on DN 1), in the
north of Brasov (Stupini
neighbourhood - on DN 13) or in the
Crisitan - Ghimbav area (west of
Brasov). On the other hand, the new
residential areas are concentrated
mostly north of Brasov, in the
communes of Sanpetru and Harman,
while smaller residential projects have
been developed in the cities of
Ghimbav, Rasnov and Sacele or in the
communes Cristian and Tdrlungeni.

Of great interest is the increase of
number of homes since 1990, especially
in Sanpetru and Harman. Associated
with the lack of efficient metropolitan
public transport and the fact that Brasov
still concentrates the greatest number of
jobs and the greatest variety of public
services, this growth in the number of
homes actually translates into increased
commuting. This is further sustained by
data indicating that while the number of
homes has grown, the population has
not, which implies that many people
still have their job in Brasov and choose
to commute every day from their new
residences.

Commuting also implies a raise in air
pollution along the main transport axes.
Moreover, the development of new
residential areas has another important
environmental effect, being a risk for
natural protected areas (specifically the
Dealul Cetatii - Mlastina Harman
Natura 2000 site, which is located close
to the new developments in Sanpetru
and Harman).

In addition to residential development,
with its associated negative
environmental impacts, new industrial
and commercial areas have also been
developed around Brasov. This leads
not only to negative impacts such as
pollutant emissions associated to the
new industrial wunits, excessive soil
coverage with artificial surfaces or rise
in traffic levels, but also to economic
impacts such as the abandonment of
former industrial platforms located
inside the city. Touristical areas have
suffered from landscape degradation,
as the need to balance the demand for
accommodation has often resulted in
uncontrolled development of new
hotels, especially in the Poiana Brasov
area.

The analysis revealed the possibility of
assessing the environmental impact of
urban sprawl through indicators, even
if these indicators are limited, due to
lack of data, to the rise of built surfaces
or number of dwellings. The main
objective of this study was thus
achieved - identifying the critical areas
regarding urban sprawl environmental
impact around the city of Brasov.
Furthermore, these areas coincide with
the territories already affected by
environmental problems related to air
quality or waste management.
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Fig. 6. Synthesis of sattelite image analysis and connection between sprawl and national roads pment

As a result, in the case of Brasov’s

periurban area, urban sprawl
emphasizes existing environmental
degradation.

The conclusions of the environmental
impact assessment of urban sprawl
can be used as a basis for identifying
potential interventions methods in
this area. Consequently, three main
objectives can be defined in order to
solve some of the problems faced by
the Brasov Metropolitan area in this
regard:

— Diminishing environmental
impact of urban sprawl through
integrated policies involving
public transportation or waste

management

— Control of future wurban
sprawl  through a  strict
regulation of areas that can be
developed

— Integration of already
developed new wurban areas
through  strategic  planning
based on intercommunal
cooperation

However, these types of interventions
should adapt to the challenges faced
nowadays by metropolitan planning
in Romania, mainly the lack of
legislative instruments given the non-
administrative status of metropolitan
areas.

5. Conclusions

While urban sprawl does not
represent a part of a policy, program
or project, it can be subjected to
environmental impact assessment. As
a phenomenon resulting from a sum
of individual projects, this kind of
urban expansion often lacks proper
planing. Although individually these
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projects do not require environmental
impact assessment (from a legal point
of view), their cumulative impact has
important consequences on the
environment.

A quantitative analysis like the one
proposed in this paper can have an
important role in defining the areas
where the negative effects of urban
sprawl have the largest extent. Once
these areas are known, different
instruments can be employed in order
to reduce the negative effects and
contain sprawl.
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