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1. Introduction

After 1990, the town of Prague and its broad environs under-
went very dynamic changes connected with major social and 
economic transformation processes. The Prague metropolis has 
been the most rapidly developing region of Czechia since 1990, 
having no parallel. This rapid expansion is associated with a 
number of aspects that are strongly translated into the land use 
of both Prague itself and its broad environs. Due to the residen-
tial and commercial suburbanisation, there was a considerable 
change in the structure of land use compared with the situation 
before 1990. The influences of suburbanisation have been exam-
ined by many authors, such as Sýkora (2002) or Ouředníček 
and Špačková (2013). As confirmed by Romportl and Chuman 
(2010), the intensity of land use/cover changes (LUCC) in the 
Prague metropolis has no rival within the framework of Czechia. 
Prague still enhances its strong position not only within the 
framework of Czechia, but it also holds a vital position in the 
Central European space. The dynamism and extent of suburban 
processes in Prague and its environs are among the highest also 
in comparison with other towns such as Budapest, Warsaw and 
Ljubljana (Stanilov, Sýkora 2014).

In the Prague metropolis, modern suburbanisation started to 
make its full mark roughly from the mid-1990s onwards. One 
can consider the main signs of the process the expansion of 
low-storey development on the fringes of original rural settle-
ments and the expansion of commercial development around 
transport hubs and lines (Ouředníček, Bičík, Vágner 2007). The 
residential and commercial types of suburbanisation have some-
what different localisation factors and also a different influence 
on both social and physical environments of the metropolitan 
area (Sýkora, Ouředníček 2007; Ouředníček 2007). From the 
historical geographic viewpoint, the natural process of growth 
in towns brings along some negative aspects for the landscape. 
These are primarily urban sprawl and soil sealing. Urban sprawl 
manifests itself in Prague by its characteristic, poorly coordi-
nated suburban development that often ignores the principles of 
landscape protection. It is typical of the growth in isolated pock-
ets, often built “in a green field”, with insufficient technological 
and social infrastructure (Szentesiová 2009). At the beginning of 
surbanisation processes, the new residential development was 
strongly concentrated especially in the most attractive localities 
in Prague’s environs where it often occupied very large areas. 
It also gradually expanded into the municipalities rather poorly 
equipped with transport and services. Suburbanisation is also 
complemented with significant population flows that account 
for roughly one-third of net migration of Prague’s hinterland 
(Ouředníček 2003).

Bičík and Kupková (2006) explored long-standing land use 
changes in the Prague urban region on the basis of statistical 

data and old maps. According to the processed data, the built-up 
areas expanded from 1.1% to about 8.1% between 1845 and 2000, 
while other areas, mostly represented by transport infrastruc-
ture, from 3.4% to 29.9% of the total area. The structure of the 
areas also changed inside the town. On unoccupied areas, a new 
development primarily in the form of large residential projects 
was in the making. Traditional industrial parks were converted 
into commercial zones or areas with a mixed, residential and 
commercial, function. The built-up areas themselves frequently 
underwent a very specific change in Prague. There was a specific 
and interesting trend of major conversion of often large cottage 
colonies into permanent housing projects after 1990 (Vágner, 
Fialová 2011). 

When it comes to dynamic LUCC such as that in the growth 
in towns, a frequent use has been made of remote sensing tech-
nologies and data. Chuman and Romportl (2013) applied the 
Corine Land Cover database to study the expansion of urban 
areas in Czechia. Pazúr et al. (2015) and Pazúr et al. (2012) used 
the Corine Land Cover database to analyse spatial changes in 
individual land cover classes in Slovakia. When it comes to built-
up areas, they found out a higher concentration of this class in 
favourable conditions. Kupková and Ouředníček (2013) studied 
the Prague metropolis by technologies of remote sensing. Uti-
lising the data of aerial photography, orthophotos and images 
made by the QuickBird satellite, they examined in a great detail 
the situation in a model region to the east of Prague. The study 
has evidenced a negative influence of suburbanisation on land 
resources and highlighted some mistakes in the planning of 
suburban development.

It is the main objective of this study to assess LUCC of the 
Prague metropolis for 1989, 1999 and 2006 based on the data 
of the Urban Atlas. An evaluation was made both of the total 
past changes throughout the period under observation and dif-
ferences in the intensity and structure of changes in the partial 
periods of 1989–1999 and 1999–2006. In connection with the 
past transformation processes, the discussion focused on the 
driving forces of main land cover changes and the impact associ-
ated with them. The factors and impact of land use changes are 
also documented by the example of a selected model region/
territorial sections. Last but not least, there is a discussion of the 
data inputs on the basis of which the changes were determined. 

When it comes to its space and time framework, this study 
was defined by the available data on land cover. For 1989 and 
1999, the data were provided by the Prague Institute of Planning 
and Development and for 2006, a use was made of the database 
downloaded from the European Environment Agency (http://
www.eea.europa.eu). The extent of the studied region was given 
by the spatial overlap of all the three layers or the intersection of 
the regions that were mapped by the database of the Urban Atlas 
for all the three years under observation. The method has the 

Land use/cover changes in the Prague metropolis
in years 1989, 1999 and 2006

Přemysl ŠTYCH, Ondřej MÍČEK, Jan KŘÍŽ

Faculty of Science, Charles University in Prague, Department of Applied Geoinformatics and Cartography,
Albertov 6, Prague 2, 128 43, Czech Republic

stych@natur.cuni.cz



50

Prague

0 50 km25

border of study area

border of NUTS 3 regions

o
0

10

20

30

40

50

60

70

80

90

100

1989 1999 2006

7

6

5

4

3

2

1

(%)

Fig. 2 — Development of land use/cover in years 1989, 1999 and 2006 (%).
Source: author’s calculation, Urban Atlas, M11-Urban Atlas.

Fig. 1 — Map of study area.
Source: ArcČR 500 database, Urban Atlas.

Tab. 1 — The used classification system.

Code Name Urban Atlas merged classes M11-Urban Atlas merged 
classes

1 Built-up areas 1.1.1, 1.1.2.1, 1.1.2.2, 
1.1.2.3, 1.1.2.4, 1.1.3, 1.2.1

1.1.1.1, 1.1.1.2, 1.1.2.1, 
1.1.2.2, 1.1.2.3, 1.1.2.4, 
1.1.3.1, 1.1.3.2, 1.2.1.1, 
1.2.1.2, 1.2.1.3, 1.2.1.4

2 Transport networks and 
associated land

1.2.2.1, 1.2.2.2, 1.2.2.3, 
1.2.3, 1.2.4

1.2.2.1, 1.2.2.2, 1.2.2.3, 
1.2.3, 1.2.4

3 Agricultural areas 2 2

4 Forests and green urban areas 1.4.1, 3 1.4.1, 3, 4

5 Water 5 5

6 Sports and leisure facilities 1.4.2 1.4.2

7 Construction, mineral 
extraction and dump sites

1.3.1, 1.3.3, 1.3.4 1.3.1, 1.3.3, 1.3.4

Source: author’s calculation, EEA 2011.

disadvantage that the studied region was delineated artificially 
and it does not correspond with any administrative unit. Its 
advantage is that it contains the whole territory of the capital of 
Prague that is situated in the centre of a polygon layer. Moreover, 
the studied region contains 139 entire municipalities of the Cen-
tral Bohemia Region located in the immediate vicinity of Prague, 
partly overlapping to another 85 municipalities. The total area 
of the region is 1,590 square kilometres. In 1990, the region had 
1,377,652 residents (1,214,174 of them lived in Prague, 163,478 
in its hinterland), but the number fell to 1,343,755 residents by 
2001 (1,169,106 in Prague, 174,649 in its hinterland) (ArcČR 500 
database). The studied region is depicted on the overview map 
(Fig. 1).

2. Data and methods

The data from the Urban Atlas served as the used data source 
for an analysis of land use/cover changes. The project Urban 
Atlas is a part of the programme Copernicus that was officially 
launched in 1998, being coordinated by the European Union 
and the European Space Agency (ESA). The project pursues the 
objective of drafting the maps of land cover of metropolitan areas 
of Europe in a uniform way for the sake of a simple comparison 
of these regions. It primarily focuses on information on the den-
sity of development, the evolution of residential and commercial 
infrastructure and urbanisation as well as an assessment of the 
risks of floods and air pollution (http://land.copernicus.eu/local/
urban-atlas).

Within the framework of the preparatory work on the project 
Urban Atlas, a referential mapping was conducted on the area of 
the Prague metropolis in the 1990s. Its aim was to evaluate the 
alternatives of the research into metropolitan regions by remote 
sensing methods and to propose a suitable classification system 
before the project itself is set in motion. Within the framework of 
this mapping, the data on land cover in Prague and its environs 
were created from 1989 and 1999, or the “M11-Urban Atlas” 
(http://www.geoportalpraha.cz/cs/clanek/37/urban-atlas). In this 
case, aerial photographs were the primary input source of the 
land cover mapping. The data from the M11-Urban Atlas were 
used in this study for land cover for 1989 and 1999. The year 
2006 was mapped by means of an officially distributed database 
of the Urban Atlas (http://land.copernicus.eu/local/urban-atlas; 
http://www.eea.europa.eu). The database was formed on the 
basis of a processing of satellite images SPOT 5 and further satel-
lite images with the high resolution of below 2.5 metres, such as 
ALOS, QUICKBIRD and RAPIDEYE. In addition, a use was made 
of positional data for accurate drafting of the road network, of a 
topographic map and of the data on the extent of built-up areas 
arising from the project GMES – FTS Soil Sealing. In the initial 
stage, the images were automatically classified and subsequently 
interpreted and edited by means of additional data. The pro-
gramme Urban Atlas covers the towns of member countries of 
the European Union with the population over 100,000 residents, 
for more info: http://www.eea.europa.eu/data-and-maps/data/
urban-atlas.

The classification system of the Urban Atlas is inspired by 
the classification system Corine. The system has four levels and 
20 classes (EEA 2011). The data from the M11-Urban Atlas also 
have four levels and a total of 26 classes. The minimum map-
ping unit is 0.25 hectares for the category 1 (artificial surfaces) 
and one hectare with the minimum width of linear structures 
of ten metres for other categories. Other elements smaller than 
minimum mapping units are merged with the neighbouring 
polygons so that the division into the classification classes were 
as consistent with the real situation as possible (EEA 2011).

In order to compare the development of land cover in 1989, 
1999 and 2006, it was necessary to create a uniform classifica-
tion nomenclature into which the classification systems M11-
Urban Atlas and Urban Atlas could be converted. Thanks to their 
genesis, the individual systems are very similar. In the majority 
of cases, the disharmony in some categories was caused by a 
differing extent of detail in the definition of a class. The newly 
created classification system has merged the original classes into 
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a higher hierarchical level. The resulting system encompasses 
a total of seven classes that are, along with the relevant classes 
of other systems, depicted in Tab. 1. The relevant classification 
system was created while taking into account the preservation 
of maximum thematic detail and comparability. Based on this 
system, comparable databases of the land cover capturing the 
years 1989, 1999 and 2000 were established. They were stored 
in the S-JTSK coordinate system.

As this study was primarily designed to capture LUCC, it 
was necessary to create maps/databases of the change, using 
the source databases. For this purpose, the method of overlay 
intersect in the software ArcGIS Desktop was chosen. In the 
arisen overlay, each polygon carried information on the state 
from two referential years and the elements in which the state 
was not identical were placed in the database of change. In keep-
ing with the set minimum mapping unit, elements smaller than 
0.25 hectares were discarded. In this way, spatial differences in 
the overlaid databases (“slivers”) were also eliminated. 

This study lays emphasis on analysing the changes that are 
due to the process of suburbanisation and the associated pro-
cess of occupation of agricultural areas. As a result, the study 
focused on the changes affecting the category of agricultural 
areas coupled with the conversion into artificial surfaces (built-
up area, construction sites…). A detailed look at the evolution of 
occupation of agricultural areas was made possible thanks to a 
comparison of the maps of selected model regions. For the needs 
of this study, two localities were chosen: Dolní Břežany as a rep-
resentative of a robust expansion of residential suburbanisation 
and Modletice with a very dynamic growth in built-up areas due 
to commercial suburbanisation.

When it comes to the use of software, the spatial overlay 
and map outputs were conducted by means of the software 
instruments of ArcGIS Desktop, while the software MS Excel 
was applied to carry out the basic statistics and to draft graphic 
outputs.

3. Land use/cover changes

When looking at the structure and extent of all LUCC (see 
Figs. 2–5), one can state that there were some intensive ones, 
typical of urban/suburban areas in the studied region. According 
to the used classification, the changed areas measured a total of 
108.5 square kilometres for the whole period under observation 
of 1989–2006, which accounted for 6.8% of the total area under 
observation (Tab. 2). If a comparison is made of the intensity 
of changes in the two periods (Tabs. 3, 4), the total extent of 
the changes in the second was evidently bigger compared with 
the first observed period of 1989–1999, although the second, 
lasting from 1999 to 2006, was three years shorter. As one can 
see, the intensity of the changes was growing in time. In the first 
period, the extent of the area with land cover change was 49.3 
square kilometres (3.1%), while from 1999 to 2006, the changed 
areas measured a total of 77.8 square kilometres (4.9%). If the 
total extent of changes within a year is calculated, there was 
an average annual change of 4.9 square kilometres in the first 
period and 11.1 square kilometres in the second. The average 
annual change amounted to 6.4 square kilometres throughout 
the studied period.

It is obvious from the calculated proportion of individual 
observed categories and the resulting structure of changes that 
conversion of agricultural areas into built-up areas was the main 
trend in LUCC. During the whole period under observation, agri-
cultural areas (class 3) disappeared from a total of 57.2 square 

kilometres, while built-up areas (class 1) appeared on 32.3 square 
kilometres on agricultural areas (Tab. 2). Almost 4.6 square kilo-
metres of agricultural areas were lost due to the construction 
of transport networks (class 2) and over 13 square kilometres 
of agricultural areas were converted into construction, mineral 
extraction and dump sites (class 7).

These changes had a considerable impact in both periods 
under observation, along with the trend of an accelerated annual 
loss of agricultural areas in the period after 1999. Between 1989 
and 1999, there was the total loss of 31.7 square kilometres 
(Tab. 3), while in the subsequent, shorter period of 1999–2006, 
a total of 29.7 square kilometres of agricultural areas were lost 
(Tab. 4).

In both periods, built-up areas, transport networks and 
associated land and construction sites (classes 1, 2 and 7) were 
the categories that mostly occupied agricultural areas.. These 
changes were visible in the changed proportions of individual 
categories in the total area (Fig. 2). The proportion of agricultural 
areas decreased from 56.3 to 53.3%, while that of built-up areas 
increased to 18.4%, reached in 2006. In 1989, built-up areas 
covered 15.3% and in 1999 about 16.3% of the total area.

When taking a detailed look at the category built-up areas, we 
find out that this category accounted for over 50% of all areas 

Tab. 2 — The LUCC matrix 1989—2006 (ha).

  Year 2006

Classes 1 2 3 4 5 6 7 Total changed

Ye
ar

 1
98

9 

1 23,685 40 167 228 3 82 188 708

2 160 7,203 8 17 0 6 29 220

3 3,234 459 83,705 493 68 151 1,318 5,723

4 236 13 492 29,919 7 71 89 908

5 3 0 34 23 1,734 1 1 62

6 1,510 5 162 0 152 1,476 28 1,857

7 472 99 504 228 6 56 411 1,365

Total changed 5,615 616 1,367 989 236 367 1,653 10,843

Source: author’s calculation, Urban Atlas, M11-Urban Atlas.

Tab. 3 — The LUCC matrix 1989—1999 (ha).
 

 Year 1999

Classes 1 2 3 4 5 6 7 Total changed

Ye
ar

 1
98

9

1 24,042 31 89 84 0 12 134 350

2 10 7,398 4 3 0 0 7 24

3 1,408 245 86,262 313 57 114 1,029 3,166

4 75 7 141 30,520 5 45 34 306

5 0 0 4 0 1,791 0 2 6

6 61 4 33 15 0 3,208 14 126

7 297 95 331 178 6 39 831 946

Total changed 1,851 381 603 593 68 210 1,219 4,925

Source: author’s calculation, Urban Atlas, M11-Urban Atlas.

Tab. 4 — The LUCC matrix 1999—2006 (ha).
 

  Year 2006 

Classes 1 2 3 4 5 6 7 Total changed

Ye
ar

 1
99

9

1 25,361 11 87 162 3 85 185 532

2 152 7,568 12 16 0 6 26 212

3 1,385 163 83,893 294 8 82 1,038 2,971

4 160 9 464 30,317 1 54 108 796

5 3 29 25 0 1,800 1 0 58

6 1,504 1 143 150 0 1,585 35 1,833

7 734 68 442 97 6 31 672 1,378

Total changed 3,938 282 1,173 719 18 259 1,391 7,780

Source: author’s calculation, Urban Atlas, M11-Urban Atlas.



52

border of Prague

  
LUC 2006 

1

2

3

4

5

6

7

o
0 3 km

border of Prague

 
LUC 1989 

1

2

3

4

5

6

7

o
0 3 km

Fig. 3 — Land use/cover of the study area in 1989.
Source: M11-Urban Atlas.

Fig. 4 — Land use/cover of the study area in 2006.
Source: Urban Atlas.
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newly arisen throughout the period under observation (Tab. 2), 
but with a smaller proportion in the first period: 37.6% (Tab. 3). 
After 1999, the increase in built-up areas sharply accelerated, 
having reached the growth of almost 40 square kilometres, while 
in the previous period, built-up areas appeared on 18.5 square 
kilometres. As far as the spatial distribution of new built-up areas 
is concerned, information is provided by Fig. 5. It is obvious 
at first look that a significant proportion of new built-up areas 
appeared outside Prague, in its close vicinity and along the main 
transport axes heading for Prague. In all, 68.4% of new built-up 
areas were formed outside the administrative boundaries of the 
town of Prague. The newly established industrial and commer-
cial parks in Prague’s hinterland were mostly concentrated in 
the vicinity of the main transport routes in the direction of Brno, 
Ústí nad Labem, Mladá Boleslav and Plzeň. In addition, very 
large built-up areas appeared alongside the D1 motorway, such 
as the commercial zones Průhonice-Čestlice and the logistics 
park Modletice. A part of the Modletice Park and its evolution 
are depicted at Fig. 6. This has documented a bustling expansion 
of built-up areas, materialised on very fertile agricultural areas 
due to commercial suburbanisation. Vast expanses of built-up 
areas are also occupied by the commercial centres Zličín and 
Černý Most at the Prague outskirts and alongside the motorway 
heading for Plzeň. One can observe vital germs of new residen-
tial development in some places in the vicinity of Prague that 
are attractive when it comes to their environment and transport. 
One can also see frequent and large development to the south 
and southwest of Prague. There are some municipalities that 
were afflicted by a dynamic expansion of residential subur-
banisation, such as Jesenice, Průhonice, Psáry, Ohrbec, Dolní 

Břežany, Klecany and others. The change in the land cover 
pattern of Dolní Břežany is depicted in the Fig. 7 on a detailed 
scale. Thanks to its position and intensive developer activities, 
very radical land cover changes occurred in the municipality 
after 1990.

In Prague itself, there was a clear dominance of the construc-
tion of trade and administrative centres as well as residential 
zones with new flats. While in Prague’s hinterland people 
mostly looked for and bought houses with adjacent gardens, in 
Prague there was a construction of new flats that often had more 
amenities than before 1989. There is another difference: while in 
Prague’s hinterland new development was mostly implemented 
on agricultural areas (in a green field), within Prague invest-
ment projects of the new development were mostly material-
ised on prepared construction sites, already registered in 1989. 
This fact influenced the evolution of the area of the category 7 
(construction, mineral extraction and dump sites) within whose 
framework the dominant role is played by construction sites. The 
area of this category was increasing, but not as dynamically as in 
comparison with built-up areas. Unlike built-up areas, there was 
a fall in the intensity of growth in construction sites after 1999. 
Construction sites were often converted into built-up areas or 
transport infrastructure and along with agricultural areas, this 
category was the most important source of new development 
and communications. However, there is an obvious differen-
tiation between Prague and its hinterland. In Prague, prepared 
construction sites were often built up, while in the suburban 
zones, new development projects were often implemented very 
fast on agricultural areas, “in a green field”. The conversion of 
construction sites into built-up areas in Prague’s hinterland was 
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Fig. 6 — Development of land use/cover of Modletice in years 1989, 1999 and 2006.
Source: Urban Atlas, M11-Urban Atlas.
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naturally more frequent after 1999, triggered by a robust con-
struction boom due to residential suburbanisation that started 
with a certain delay.

A developed transport infrastructure (class 2 transport net-
works and associated land) was a strong localisation factor for 
the establishment of new development projects and vice versa, 
because the creation of new built-up areas brought about the 
expansion of new transport infrastructure, especially in the 
suburban zone of Prague. Agricultural areas were obviously 
occupied by transport infrastructure (class 2) with the total area 
of 4.6 square kilometres for the whole period under observa-
tion (Tab. 2). Transport infrastructure increased its proportion 
to almost 5% by 2006, while in 1989, it accounted for 4.7%.

When it comes to the expansion of transport network and 
transport areas, this was primarily the construction of a com-
munication network of higher orders that provided for the 
lacking quality transport communications with other outstand-
ing metropolises (such as the motorways in the direction of 
Plzeň, Ústí nad Labem…). As mentioned above, the new and 
reconstructed vital transport axes attracted residential and com-
mercial development projects as well as such areas as parking 
lots and interchanges. A significant area is occupied by the 
Štěrboholská spojka interchange or sections of the D8 motor-
way in Klíčany and adjacent municipalities. New transport 
areas, destined for the expansion of the airport, are localised 
in Prague-Ruzyně.

With regard to environmental concerns, there is the positive 
sign that the category 4 “forests and green urban areas” was 
retaining its area of a roughly 20% percent proportion in the total 
area of the observed region during the whole studied period. The 
results of calculated changes (Tab. 2) have generated the interest-
ing fact of a relatively important conversion of agricultural areas 
into the category 4 and a similarly important, opposite process of 
conversion of this category (4) into agricultural areas (3). Accord-
ing to the conducted calculations, almost 5 square kilometres of 
agricultural areas were converted into forests and green urban 
areas and, in the opposite way, of this category into agricultural 
areas. When looking at the localisation of these changes, we can 
see that the new vegetation was appearing both in the hinter-
land of Prague and inside it, mostly in the vicinity of the new 
or existing major residential development. The areas defined by 
a conversion from the category 4 into category 3 (agricultural 
areas) were almost solely found in Prague. However, after these 
areas were checked by means of orthophotos, it has appeared 
that vegetation was not mostly eliminated in the reality. This may 
have been due to a fault of the input databases, that were created 
from different input data, which technologies aerial photographs 
vs. satellite images, and also due to the fact that the data were 
validated by means of accessible land use databases such as the 
cadastral registry. This means that in these places no physical 
change in the vegetation may have happened as there may only 
have been a change in the registration. This is exemplified by 

Fig. 8 — Aerial photograph of the “second home” area in Vrané nad Vltavou.
Source: Geoportal of the State Administration of Land Surveying and Cadastre of the Czech Republic.
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grasslands that may fall both under agricultural areas (meadows 
and pastures) and green urban areas. Its interchange can easily 
happen in the large observed areas.

The above fact that some of the recorded changes tend to be 
of the registration characteristic (de iure) in the sense of land use 
rather than forms of real change in the land cover is confirmed 
by quite frequently detected changes in the category 6 (sports 
and leisure facilities). According to Tab. 2, its size decreased 
by almost 50% in the whole period under observation. A rapid 
fall mainly occurred after 1999. If a detailed look is taken at 
the ortophotos, the arisen large sports and recreational areas 
are mostly constituted by new golf courses or reclaimed areas 
for sports and recreation alongside the Vltava River or in the 
vicinity of major residential development projects. However, 
there is the problem of the large areas in which a major loss of 
sports and leisure facilities occurred, especially due to the new 
built-up areas. This was indicated by the used Urban Atlas and 
M11-Urban Atlas databases. In all, this relates to over 15 square 
kilometres, which is quite a significant figure (1% of the total 
area). If we focus more on the areas and use aerial photographs 
and topographic maps for validation, we find out that no major 
changes mostly occurred there. The areas affected by the change 
include individual recreational structures near the boundaries 
of Prague or in its hinterland. This is a process specific for 
Prague and its environs as there was a transformation of “second 
home” structures with large areas into permanent residential 
structures. Many structures that served for recreation of the 
population in cottages before 1990 have changed their function 
from recreational to residential (see Figs. 7, 8). Within them, a 
high proportion of recreational structures have been converted 
into permanent residential structures (built-up areas). As a result, 
the zones were classified as residential development in the data 
basis of the Urban Atlas 2006. However, no major changes in the 
physical pattern of these areas occurred in the reality.

Water (class 5) was the last observed category. It is no surprise 
that no major changes occurred within it. There was only a tiny 
increase in its area for the whole period under observation. 
When taking a look at the map of changes, one can find out that 
in some places, there was the establishment of new ponds and 
water projects for recreation with quite a small area.

4. Discussion and conclusions

Prague has been for long one of the most outstanding devel-
opment and settlement centres within the framework of both 
Czechia and Central Europe. For all the frequent historical 
turning points that have affected Czechia, Prague has managed 
to retain its outstanding position in modern history. Under the 
communist rule, Prague’s position was enhanced by the central 
planning of housing and industrial construction. Thanks to a 
targeted support, Prague’s importance was gaining ground when 
it comes to the population growth and localisation of major 
industrial and commercial zones. At that time, urban sprawl into 
Prague’s environs was regulated thanks to the centrally guided 
land-use planning and a strict land resources protection law 
(Bičík, Kupková 2006). As a result, the new development projects 
were strongly concentrated within Prague itself with little, if any 
impact on the broader surrounding landscape.

After 1990, when the political, economic and social situation 
radically altered, the Prague metropolis and its development 
were strongly influenced by new transformation conditions. 
The Prague metropolis was on the threshold of a new era, in 
which the international market was opened, the state started to 

be managed in a new way, foreign investors entered Czechia and 
a domestic financial and business sector started to be formed. 
When it comes to the development viewpoint, the new condi-
tions turned out to be beneficial to Prague and the metropolis 
acquired a strong position within the framework of Central 
Europe. Prague has used to its benefit positive development fac-
tors, such as an advantageous position in the centre of Europe, 
the presence of major state and educational institutions, the 
positive image of the town as well as a relatively well developed 
transport infrastructure. At the onset of the transformation 
period, Prague had a promising position and it has met great 
expectations in many respects. The dynamic evolution has made 
a strong imprint on the cityscape and the landscape of Prague’s 
environs as it considerably influenced the land use pattern, trig-
gering large-scale changes in many urban and suburban localities 
(Ouředníček 2003, or Sýkora 2002).

This study pursues the objective of determining the main 
trends of land cover changes in the Prague metropolis for 1989, 
1999 and 2006. The studied region was defined on the basis of the 
accessibility of the data from the Urban Atlas and the M11-Urban 
Atlas. The study examined the region with a total area of 1590 
square kilometres that was formed by a spatial intersection of all 
the three data sets. The examined region provides a good argu-
ment for considering the recorded changes significant. Based on 
the achieved results, one can infer the main trends of land cover 
changes that occurred in Prague and its environs after 1989.

As far as the spatial and temporal patterns of the changes 
are concerned, one can state that the strongest dynamism of 
changes only occurred in the second part of the examined period. 
Although the first observed period, lasting from 1989 to 1999, is 
three years longer than the subsequent one, the total extent and 
intensity of land cover changes were lower in it than after 1999. 
In the first studied period, the landscape was influenced by a 
change in the total size of almost 50 square kilometres, which 
was 3.1% of the total area. In the second period, one could see a 
dynamic growth in the intensity of the changes. In the observed 
period, a change could be observed in 77.8 square kilometres, 
which was 4.9% of the total area. During the whole studied 
period, the average annual change amounted to 6.4 square kilo-
metres. The somewhat belated initial development was largely 
due to the unstable economic and financial environment in the 
first years after the Velvet Revolution when stable conditions 
for corporate investments and bank loans for the development 
of new housing were not yet created. The construction efforts 
mainly focused on new commercial projects with a strong for-
eign investment capital that concentrated on the construction of 
commercial and administrative buildings. In the initial period, 
there was also the beginning of a dynamic construction of new 
transport routes. Within Prague, many major companies went 
bust due to the failed privatisation. As a result, many large indus-
trial parks were abandoned. Many people wished to have homes 
with better quality in an environment-friendly neighbourhood. 
However, the wishes could only be fulfilled en masse after the 
mortgage bank system was formed and opened at the end of the 
20th and beginning of the 21st centuries. The stabilisation of the 
banking system freed a large volume of the means for residential 
purposes and developers started offering many localities for the 
construction of new houses in Prague’s hinterland, e.g. Blažek 
and Vozáb (2006).

With regard to the spatial distribution of land cover changes, 
one can arrive at the conclusion that major changes mostly 
occurred at the fringes of Prague and in its environs, while no 
large-scale changes naturally happened in Prague’s heart. If some 
new developer activities were materialised in Prague’s heart, this 
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mostly happened on the existing built-up areas. Old buildings 
were reconstructed or completely replaced with new ones. In 
Prague’s hinterland, one can discern the cores of dynamic, large-
scale changes. These cores were mostly formed in Prague’s close 
hinterland or alongside vital transport routes. The large areas are 
mostly found in the south and southwest of the studied region. 
From the viewpoint of main trends of changes, the growth in 
the built-up areas at the expense of agricultural areas can be 
denoted as the dominant one. Agricultural areas were also lost 
due to the expansion of transport networks and construction 
accompanying development. In all, over 43 square kilometres 
of agricultural areas, which is an average annual loss of over 
2.5 square kilometres, disappeared in the region under study 
during the whole observed period. When we realise that soils of 
a very high quality are mostly located in Prague’s vicinity, this 
important, irreversible loss of high-quality land resources may 
pose a danger affecting food self-sufficiency, if high-quality land 
resources are not protected in a stricter way. On the other hand, 
there was the positive trend of the maintained area of forests 
and urban vegetation (category 4). This category has retained its 
proportion of about 20% in the whole period under observation.

Changes in the structure of land cover of the Prague metropo-
lis correspond with the general development trends in the biggest 
(Central) European metropolises in the past decades. A dynamic 
growth in urbanised areas is typical of developed or developing 
countries of the world. Seto et al. (2011) performed a meta-analy-
sis of 326 studies with a focus on urban development. Judging 
by the achieved results, one can state that India and China have 
seen the stormiest expansion of urban development, while in 
North America the towns recorded the biggest expansion into 
the neighbouring landscape. The growth in the urban landscape 
in Europe also has a significant dynamism, but if compared with 
the fastest developing towns of the world, that of European towns 
can be considered relatively stable (Kasanko et al. 2005). The 
continuing increase in built-up areas and other hard surfaces 
is still the most significant type of change in Europe, with the 
annual intensity of 252 hectares/day within the framework of the 
whole EU (Prokop et al. 2011). After the collapse of the Soviet 
Union, towns in eastern and central Europe often experienced a 
burgeoning development that was brought about by the liberali-
sation of political and market conditions. This primarily related 
to a dynamic growth in built-up areas at the fringes of towns 
and in their hinterland, when urban sprawl was mostly bound to 
major communication axes/their crossroads as well as vital devel-
opment cores under the influence of suburbanisation processes 
(Stanilov, Sýkora 2014; Šveda, Vigašová 2010). It was proven in 
Prague that while commercial suburbanisation largely developed 
in the regions with favourable transport conditions, residential 
suburbanisation was most significant in environment-friendly 
localities with a relatively good transport accessibility. However, 
a role was played in the development of residential suburbani-
sation by a number of factors. These were primarily developer 
activities, the approach and attitude of the local self-rule to the 
development of municipalities or the price accessibility of the 
offered land plots and housing structures (Ouředníček 2013).

Using the example of Prague, one can present certain specifi-
cities of the evolution, mainly given by the historical develop-
ment before 1990 and specific aspects of the transformation in 
Czechia. There was, e.g., the interesting phenomenon of conver-
sion of large “second home” structures into permanent housing 
structures. Along with a flat, over one-third of Prague families 
owned a second home structure before 1990 (Vágner, Fialová 
2011). If their cottage or weekend house were located within 
a favourable transport accessibility of Prague, the structures 

were often rebuilt or only reregistered into permanent homes 
and the owners themselves or their offspring started living in 
them permanently.

Last but not least, one has to discuss the used data and meth-
ods of their processing. One can say in general that the data from 
the Urban Atlas are very suitable for the sake of examination 
of land cover changes in the regions of major towns and their 
vicinity. This study could be undertaken thanks to the acces-
sibility of the data on land cover from the M11-Urban Atlas for 
1989 and 1999, provided by the Prague Institute of Planning 
and Development. These data sources can be considered pre-
decessors of the final data from the Urban Atlas provided by 
the EEA. Although there was some effort at finding a maximum 
compatibility in the process of definition/merger of land cover 
classes, certain inconsistencies must be taken into account. 
These are primarily differing data sources (aerial photographs 
vs. satellite images) and to some extent differing definitions of 
some land cover classes between the data from the Urban Atlas 
and the M11-Urban Atlas. For the sake of maximum elimina-
tion of differences, a use was made of the method of merging 
partial classes into compatible groups. Moreover, the minimum 
mapping unit was set at the level of 0.25 hectares in order to 
eliminate geometric inconsistencies affecting the results of the 
overlay analysis of changes. However, for the sake of capturing 
the main trends of the changes, which was the main objective 
of this study, the accuracy of the sources seems to be sufficient. 
On the other hand, for the sake of a more detailed territorial 
analysis, more caution is needed in the approach to the data. 
Their accuracy should also be evaluated on a more detailed scale 
level. The input data also suffer from the disadvantage that they 
often did not capture the processes that took place within the 
framework of a single class. This is exemplified by the develop-
ment of new commercial and residential projects on the original 
built-up area inside Prague. Large-scale traditional industrial 
parks, such as those in Smíchov and Vysočany, have undergone 
a radical transformation. The original industrial structures were 
demolished and replaced with new ones with modern buildings. 
The swift changes within the framework of a single class cannot 
be naturally captured with this type of data.

The limited extent of the study only allowed a narrow space 
to analyse the driving forces of the changes and to examine 
the changes that did not cover any substantial space, but could 
largely influence the life of local residents, such as changes in 
urban and suburban vegetation. These could be the topics to be 
explored by further research based on the very valuable data. 
The processed large volume of the data from the Urban Atlas 
would require a more detailed validation of information on the 
state of affairs and changes as well as a more detailed assess-
ment of the accuracy of the used data and methods. The task 
is becoming increasingly urgent also because the data from the 
Urban Atlas 2012 are to be made accessible to the public. As a 
result, it will be possible to evaluate changes in some more years 
and to examine in a greater detail the accuracy and explanatory 
capabilities of this database both from the spatial (geometric) 
viewpoint and that of the established classification system. 
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