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5. Land use database applications
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5.1. Preliminary results
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Statistics directly extracted from the Murbandy/Moland database.
The sea area, when present, has not been taken into account during the computation. Table 5.1

City Total area: 
km2

Total urbanised area 
(class 1): km2

Total green urban 
area (class 1.4.1): 
km2

Urban sprawl: 
increase in artificial 
area (%) during the 
40/50 years study 
period

Loss of natural 
and agricultural 
land due to sprawl 
vs. total area (%) 
during the 40/50 
years study period

1950s 1990s 1950s 1990s

Algarve 781.5 32.2 119.1 0.2 0.7 270.4 11.4
Bilbao 169.6 27.4 61.4 0.7 1.9 124.2 20.6
Bratislava 462.7 40.8 123.3 1.1 2.1 202.6 18.1
Brussels 1 308.8 318.6 560.3 15.7 17.9 75.9 19.3
Copenhagen 665.0 242.7 386.1 9.3 16.0 59.1 19.4
Dublin 676.8 163.1 319.3 21.2 52.1 95.8 22.7
Dresden 1 256.7 231.1 314.1 52.1 44.0 36.0 7.3
Grenoble 193.4 31.1 91.4 4.1 5.1 193.5 31.2
Helsinki 1 041.5 135.0 326.0 13.3 29.3 191.0 25.6
Iraklion 29.8 9.0 21.7 0.1 0.1 139.7 41.3
Lyon 311.6 122.8 222.6 17.6 14.5 81.2 32.7
Marseille 328.3 93.5 150.2 9.5 4.6 60.7 17.6
Milan 325.2 114.5 233.4 4.3 16.6 103.8 37.0
Munich 797.8 246.7 357.0 20.8 30.9 44.7 14.3
Nicosia 75.9 24.8 52.0 0.7 1.2 109.6 36.6
Porto 197.5 51.3 121.5 2.3 5.2 136.8 35.7
Padua-Venice 515.5 69.7 188.9 4.4 9.7 171.0 23.1
Palermo 223.1 27.8 86.5 3.5 5.6 211.0 26.0
Prague 797.6 186.9 288.4 11.0 13.5 54.4 13.2
Ruhrgebiet 352.6 219.8 273.9 4.6 12.2 24.6 18.8
Setúbal 22.6 3.3 11.2 0.2 0.3 243.3 33.1
Sunderland 199.7 84.6 106.7 11.0 16.1 26.1 12.9
Tallinn 1 070.1 88.3 182.1 7.1 15.5 106.1 10.0
Vienna 841.8 249.7 341.1 14.8 19.5 36.6 11.5

Urban sprawl in Bratislava (Slovakia) from 1949 (left) to 1997. Only artificial surfaces
(class 1 of the Murbandy/Moland legend) are depicted. Figure 5.1
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Figure 5.2 Urban sprawl in Brussels (Belgium) from 1955 (left) to 1997. Only artificial surfaces (class 1 of the Murbandy/
Moland legend) are depicted.

Figure 5.3 Urban sprawl in Palermo (Italy) from 1955 (left) to 1997. 
only artificial surfaces (class 1 of the Murbandy/Moland legend) are depicted.
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Loss of natural and agricultural area in Milan (Italy) from 1956 (left) to 1998,
only natural and agricultural areas are depicted. Figure 5.4

Loss of natural and agricultural area in Dublin (Ireland) from 1956 (left) to 1998,
only natural and agricultural areas are depicted. Figure 5.5
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Figure 5.6 Loss of natural and agricultural area in Setúbal (Portugal) from 1958 to 1997, 
only natural and agricultural areas are depicted.

Figure 5.7
Natural and agricultural land lost to development from 1952 to 1998 in the 
Ruhrgebiet area (Germany). The figure shows the different artificial land 
uses that have taken natural and agricultural areas during a 46 year period.

25  kilometres
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The phenomenon of sprawl is dramatically common to all the areas studied. Figure 5.8

Urban sprawl during a 40-year period Figure 5.9
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Figure 5.10 Percentage of natural and agricultural land lost to urbanisation from the 1950s to 1990s. The loss in natural 
and agricultural areas due to city sprawl shows unsustainable trends for most of the cities investigated.

Figure 5.11 Overall transport system evolution in the Ruhrgebiet area (Germany) from 1952 to 1998, including railways 
(black colour) and motorways (green colours)
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Transport network evolution in Milan (Italy) from 1955 to 1997.
Blue lines are canals and rivers; many of them were covered during the city development. Figure 5.12

Transport network development in selected areas from the 1950s to the 1990s Figure 5.13
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Figure 5.14
The ratio between road network length and residential area has remained almost steady over the last 40 
years in Helsinki, Vienna and the Ruhrgebiet. In Dublin, however, the development of residential areas was 
not followed by an equivalent growth of roads.

Figure 5.15 Correlation between the growth of residential area and the development of main transport features in 
Brussels from 1955 to 1997
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Box 5.1: Urban growth typologies in Porto (Portugal)

Porto metropolitan area is following the general European trend, with the urban area augmenting increasing 
while population decreases in the city centre (Porto municipality). The Porto urban area has changed from a 
discontinuous growth typology towards a continuous typology. If in the sixties 1960s the urban development 
started in a disorganised way from the single rural property, afterwards but then the process turns became 
continuous while and the gaps are being progressively closed. The result is the disappearance of natural areas, 
which used to be dedicated to agriculture and forestry, facilitated by the decreasing economic importance of 
the agricultural sector.

Land use dynamics clearly show clearly a trend towards the increase of impervious areas, residential as well as 
industrial and commercial areas. However, the fraction of urban area occupied with residential areas is 
decreasing. This may lead to the conclusion that, even if during the last ten 10 years the population was 
stagnating (1 % growth rate), urban areas are increasing at a rate of 21 % rate, of which only 12 % is residential. 
The remaining urban area is mainly occupied with commercial and also public facilities.

Industrial and commercial units evolution in Lyon (France) from 1956 to 1997 Figure 5.16
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Figure 5.17 Evolution of iIndustrial and commercial areas evolution in Sunderland (GB United Kingdom) 
from 1971 to 1996

Figure 5.18 Industrial areas evolution in Dublin (Ireland) from 1956 to 1998
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Box 5.2: Development of industrial and commercial areas and public and private units over a 50-year 
period in Bratislava

Analysing the Moland database under industrial development, a clear relationship is visible between the 
industrial development and the railway network in the case of Bratislava. The analysis shows:
• the development of industrial areas between 1949 and 1969 as well as the road and rail networks of 1969;
• the development of industrial areas between 1985 and 1997 as well as the road and rail networks of 1997;
• the correlation between the development of industrial areas and rail networks during the period 1949–97.

The results show that:
• the most important industrial areas of 1949 and 1969 are all very well connected to the rail network system;
• the growth of industrial areas over the years 1985 to 1997 is very closely linked to the further development 

of the rail networks; newly built industrial areas got a new rail connection.

Tourist infra-structure growth in the Algarve area (Portugal)

During the last 30 years Algarve (Portugal) has been transformed into a giant tourist resort that attracts more 
than 3 million tourists per year. Algarve is an attractive holiday resort for the Portuguese as well as for 
foreigners. Therefore the construction of tourism facilities is an ongoing process, even though in a different 
way from previously. Nowadays, big hotels on the beach and large apartment buildings are no longer buil, 
but instead golf courses and holiday villages spread along the Algarve coast.

The major land use changes have occurred in agricultural and natural areas. These areas were converted to 
artificial surfaces, mainly in residential areas. Figure 1 illustrates the shift of land uses from agricultural to 
residential areas. However, the Ria Formosa Nature Park is also suffering with this land use changes. The park 
is the major protected area in the region, occupying an area of 184 km2 and it spreads along a strip of 60 km 
of shoreline — approximately half of the Portuguese south coast. The park has three different environmental 
units; marshland, dunes and shore, representing the largest continuous marshland area in Portugal. These 
multiple landscape units create a major diversity of habitats, which are the reason for its great wealth in terms 
of wild life. Due to its value, the park was proposed as a Man and the Biosphere Reserve by Unesco, which 
aims at the protection of the world's major ecosystems.
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Figure 5.19 Growth in residential areas along the transport corridor Padua-Venice (Italy)

20  kilometres

Figure 5.20 Growth in residential area and traffic network in Bilbao (Spain) from 1956 to 1997

10 kilometres
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Green urban areas growth in Prague (Czech Republic) from1953 to 1998 Figure 5.21

Correlation between the growth of residential and green urban areas in Lyon (France)
from 1956 (left) to 1997 Figure 5.22
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Figure 5.23 Correlation between the growth of residential and green areas in Vienna (Austria) from 1958 (left) to 1997

Figure 5.24 In many cases the percentage of green areas (parks and gardens) within the urban domains is decreasing.
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5.2. Supporting the European 
common indicators project
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Population density in Vienna (Austria) Figure 5.25
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Figure 5.26 Relationship over time between commuters and industrial and commercial sites in Dresden (Germany)

(4) dB(A) = international sound pressure level unit meaning 'decibel with an A frequency weighting' which 
reflects the sensitivity of the human ear

Figure 5.27 City map of Copenhagen showing the residential areas (red colour), and the green urban areas with a 500 m 
belt around them
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Munich — population to harmful noise from motorways Figure 5.28

Munich — population exposed to harmful noise from industrial sources Figure 5.29
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Note: The picture displays in brown colour the current — 1997 — brownfield sitess ('abandoned land'). The 
polygons with different colours represent land that was classified as 'abandoned' (= brownfield) in 1956, and that 
is now classified with a different land use typology. Every single coloured (except brown colour) polygon was 
brownfield in 1956. The legend shows the current land use class corresponding to each polygon.

5.3. Fragmentation of urban 
landscapes
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Figure 5.30 City of Bilbao, Spain — brownfield development
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Urban edge analysis for Dublin Figure 5.31
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Figure 5.32 Edge-contrast for urban fabric in Dublin 




