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Abstract: - Post-industrial landscapes in the Czech Republic – A GIS assisted search for present state. 

Using additional datasets on industrial areas in CORINE, brownfields, human-made landforms, undermined 
sites, open air mining sites, contaminated sites and industrial architectural heritage, 128 examples of post-
industrial landscapes (PILs) were identified on the Czech territory. All the adopted data sets were pre-
processed for the GIS mapping procedure. These PILs were subdued to the genetic classification. One- to 
four-word-names were applied to describe individual PIL types. Their geographic distribution was analyzed 
in the Czech Republic and their location compared with selected natural landscape features. 
  
Key-words: post-industrial landscape, identification criteria, GIS classification and typology, territorial 
distribution 
 

 

1 Introduction 
The post-industrial landscape can be 

defined as the industry generated, 
predominantly used by industry or motivated by 
it, finally abandoned after the decline of 
industry and activities are now focused on other 
than the initial activity ones of the industrial 
society. Technological, social and political 
changes, these took place in industrialized 
countries in the last quarter of the 20th century, 
led to profound reconstruction of the economy. 
Until then extensively developed industrial 
activity has led to the annexation of large areas 
for the activities directly related to production, 
and for the accompanying transport 
infrastructure, residential areas, services, 
educational buildings, health care and for 
ultimately defensive and nutritional needs of 
industrial communities. Technological changes 
and environmental demands have led to the 
transition to more intensive forms of production, 
less material and energy consuming, which, 
together with the increasing automation reduced 
the quantity of labour force, but on the contrary 
it demands its higher quality. In response to 
these changes, it proved unnecessary use of 

technologically outdated production complexes, 
numerous service facilities and peri-urban 
agricultural production, etc., which led to an 
outflow of labour class from region to another 
one and produced as a result of the 
abandonment of housing, medical facilities, 
schools, cultural buildings, barracks etc. These 
abandoned buildings and areas now carry 
common designation brownfields. Previous 
industrial and industry-bound activity, however, 
had left more tracks changes related to all 
elements of nature, economy, social 
organization in a place and also in the 
perception of the landscape and its objects. 
Territorial concentration of objects and traces of 
previous activities of industrial society shape 
together the post-industrial landscape. 

The existence of post-industrial landscape is 
generally accepted by scientific community. 
However, especially the individual objects in the 
landscape associated with past industrial 
activities are the subject of intense interest 
experts a number of professions. Traditionally, 
much attention is paid to architectural or 
environmental site individual objects and sets of 
objects of industrial heritage. Many industrial 
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cities originally went to the revitalization of 
industrial areas and residential neighbourhoods 
and to their transformation into modern 
residential and service areas with high standard 
amenities. Industrial heritage has also become a 
tourist attraction. Significantly lower interest is 
obviously dedicated to the wider territory of 
industrial heritage. While functional industrial 
landscape is part of the research portfolio of 
academic institutions, post-industrial landscape 
has not found an adequate attention in the 
professional community. Landscape issues are 
discussed in terms of ecology, particularly with 
regard to the occurrence of biotic communities 
and species or environmental - remediation of 
soils and waters (Kirkwood, 2001, Keil, 2005). 
T. Stuczynski, et al. (2009) developed an original 
concept of geographic identification of post-
industrial regions in EU. In the last decade, the 
expert community deals with a number of aspects 
associated with the post-industrial landscape. 
Another aspect of the post-industrial landscape is 
vegetation succession into former industrial or 
other abandoned areas. Among other things, this 
spontaneous process has initiated the 
establishment of a new scientific discipline, 
restoration ecology, which studies these 
phenomena (Naveh, 1998). In the post-industrial 
landscape thus appears and prospers an 
“industrial nature” (Cílek, 2002) or a “new 
wilderness” (Lipský, 2011) as a landscape 
segment left to its spontaneous development 
regardless the original, purely anthropogenic-
conditioned situation. An exception to the 
existing research practice is the designation of a 
post-industrial landscape covering 39 km2 in the 
vicinity of Blaenavon, southeast Wales, as a 
UNESCO World Heritage Site in 2000 (Rogers, 
2006). With a few exceptions abroad, the issue of 
post-industrial landscape remains to be 
elaborated descriptively in cases of individual 
studied areas. Methodological aspects of research 
and evaluation, classification and typology 
outline of this type of landscape is in its infancy. 
Suggestions to the way the definition, 
classification, categorization and evaluation of 
post-industrial landscapes are included in the 
scope of this paper. They were developed in 
2009-2011 in the framework of the project "The 

fate of Czech post-industrial landscape" No. IAA 
300860903 supported by the Grant Agency of the 
Academy of Sciences of the Czech Republic. 
 

2 Signs of the post-industrial landscape 
The post-industrial landscape is a legacy of 

the period of industrial society. The objects and 
surfaces that perform functions authorized in the 
industrial period, changed from active in the 
fossil when they lost their original function. In 
the current landscape and represent relics of the 
past period. 

The description of post-industrial landscape 
attributes may be related to individual structures 
of the contemporary cultural landscape (natural 
– primary, economic- secondary, human – 
tertiary and spiritual – quaternary). These 
structures affect one another strongly in the 
contemporary landscape, which means that 
changes in one of them tend to trigger changes 
in the remaining structures. All the structures 
demonstrate logical territorial differentiation of 
the landscape’s building components. Detailed 
descriptions of these structures and their 
characteristics in a post-industrial landscape are 
listed below: 

1) Natural (primary) structure: changes in the 
topo-climate (urban heat islands, atmospheric 
admixtures – gasses and dust), changes in 
drainage relations (artificial surfaces, drained 
areas, man-made water reservoirs), soil removal 
or coverage (by buildings or deposits in their 
vicinities), terrain changes (due to mining, 
industrial, water management, transport or other 
relief shapes), changes in contact with the 
geological environment (removal of weathering 
products in the course of foundations construction, 
isolation and ground levelling embankments, earth 
dumps, construction and industrial waste dumps), 
radical changes in the biota (in extreme cases a 
total removal of vegetation and creation of 
artificial surfaces, a complete change of fauna). 

2) Economic (secondary) structure: land 
use is characteristic of dominant production 
facilities with typical buildings (halls, chimneys, 
heating plants, warehouses), vast 
communication areas (handling areas, reloading 
areas, stations, pipelines, container belts, storage 
tracks, road and railway networks, transport 
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cableways, very high voltage lines), active and 
passive mining areas (quarries, mine dumps, 
temporary waste dumps), water management 
facilities (dams, consumption devices, pumping 
and compression devices, pools, sewage 
clarification plant, canals), surrounding dense 
residential and service built-up areas. 
Residential areas with service networks tend to 
be situated in close proximity. These parameters 
were “recent” in the industrial landscape, while 
the post-industrial landscape is characteristic of 
a number of features, among them “fossil” ones 
as accented above, called commonly as 
“brownfields”. 

3) Human (social, tertiary) structure: a 
change in stakeholder interests is manifested by 
devastated and later abandoned areas, 
deterioration and loss of the above mentioned 
industrial buildings’ original function due to 
neglected maintenance. On the other hand, some 
buildings are subject to various degrees of 
protection. A number of residents faced changes 
in social standing. In some cases this social 
status change led to emigration or immigration. 

4) Spiritual structure: both local residents 
and visitors perceive the landscape differently. 
This change is partly due to political as well as 
economic and social changes, and due to better 
access to information on the environment, 
different access to power and power structures. 
Buildings and facilities which in the past used to 

be sources of wealth, as such enabled a better 
standard of life and thus were perceived 
positively, may suddenly be perceived negatively 
(ensuing the loss of their original function even 
for their former employees and their families). 
Some places show indisputable genius loci. 

While the characters post-industrial 
landscape is a large number, it is much more 
difficult to find data sources that these 
characters represent. In the Czech Republic, as 
well as in other industrial countries (Rulkens, 
Honders, 1996, Ferguson, 1999), there are 
available databases and other analogue or digital 
documents that support the appropriate 
interpretation in searching and locating signs 
post-industrial landscape. 

The process of systematic research, 
mapping, classification and typology of post-
industrial landscapes on the territory of the 
Czech Republic contains selection of suitable 
data sets, analysis and interpretation, necessary 
adjustments for GIS technology, followed by 
processing and result evaluation. Data sets 
suitable for the purposes of the project were 
obtained [Table.1.]. They draw on available 
public sources, commercially accessible data 
provided by companies operating in the Czech 
geo-information market as well as specialized 
databases of the Research Centre for Industrial 
Heritage of the Czech Technical University in 
Prague. 

 
Table 1.: Data sources used for identification and evaluation of post-industrial landscapes in the Czech Republic 

No. data source source 

administrator 

selected properties relation to 

industrial heritage 

implementation 

1 ZABAGED – 
basic set of 
geographic data 

Czech Office for 
Surveying, 
Mapping and 
Cadastre 

1:10 000 

polygons 

S-JTSK 

mining sites, 
industrial sites, waste 
deposits, mine 
dumps 

upon concluded 
generalization it is 
necessary to separate post-
industrial sites and wrap 
polygon in buffer 

2 CORINE Land 
Cover  2006  

Ministry of the 
Environment of the 
Czech Republic 

1:50 000 
polygons 
WGS84 
min. area 25 ha 

industrial units – 
class 121, mineral 
extraction sites – 
class 131, dump sites 
– class 132 

good, post-industrial sites 
must be separated, 
polygon enwrapped in 
buffer 

3 National 
inventory of 
contaminated 
sites 

CENIA- state 
organization 

localization of gravity 
points according to 
coordinates obtained 
in field through GPS 
technology,  S-JTSK 
points 

chemical 
contaminations 

buffer-enwrapped points 
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4 Czech 
brownfields  
catalogue 

Czechinvest – state 
organization 

approx. 1:10 000, 
points 
S-42 

brownfields 
according to their 
original use, site 
catalogue with 
localization 
according to 
settlements or 
addresses 

buffer-enwrapped points 

5 undermined 
areas 

Czech Geological 
Survey 

approx. 1:50 000 
polygons and points 
S-JTSK 
(min. area 4 km2 as 
area, smaller than a 
point) 

undermined areas 
and points 

good in sites exceeding 4 
km2,  
extract from   the 
undermined areas DB, 
polygons  and points 
enwrapped in buffer 

6 urbanized 
metropolitan 
areas of over 50 
000 inhabitants 

ARC ČR 500, own 
interpretations of 
aerial photographs  

built-up areas of 
residential, production 
and service character 

mix of industrial and 
post-industrial 
landscape objects 
within dominant 
urbanized 
metropolitan 
landscape 

utilizable as a mask for 
filtering areas whose 
landscape character is 
defined by the metropolis, 
not the industrial heritage 

7 district towns Czech  Statistical 
Office 

cadastres of district 
towns 

enables separation of 
the towns’ urban 
landscape from the 
remaining area 

delimitation of district 
town areas according to a 
code in attribute table 

8 industrial 
heritage 
buildings 

Research Centre 
for Industrial 
Heritage of the 
Czech Technical 
University in 
Prague 

GPS localization of 
the buildings’ gravity 
points in an Excel 
table 

preserved industrial 
architecture 
monuments 

alongside localization, the 
original purpose of the 
building is listed 

 
Every implemented data set required a 

specific approach and interpretation for the 
post-industrial landscape inventory and 
mapping purposes. It was necessary to formally 
integrate them into a shape file for further 
processing in GIS SW from ESRI ArcGIS 9.2 
with respect to the fact that the required geodata 
come in various formats, cartographic 
projections and coordinate systems. All files 
were converted into the S-42 coordinate system. 
The system allows smooth north-south 
orientation of map outputs without the need to 
demonstrate cardinal points in maps by a 
compass rose. Although ArcGIS 9.2 allows 
simultaneous processing of geo-referenced data 
of different data formats, different cartographic 
projections and different coordinate systems, 
unification of all these parameters proved useful 
particularly at the classification and typology 
stages of geo-data processing, when a unified if 
extensive attribute table was required. 
 

3 Processing geodata as indicators of 
post-industrial landscape of the Czech 
Republic in GIS 

In terms of topology, available data on 
indicators of post-industrial landscape can be 
divided into two basic categories: 
a) Point data - is related to the location 

described by geographical coordinates and 
was usually taken by GPS technology in the 
field. It is clear that in fact it describes 
always a area objects regardless of their 
size and the possibility of representation on 
the map. During the recording of such 
objects for the purposes of inventory, 
coordinates of the centre of gravity of the 
object were recorded. Point data with 
geographic coordinates describe the 7930 
sites of chemical contamination (only about 
2/3 of the registered sites, however, have 
assigned to geographic coordinates), 841 
brownfields (which is less than a third of 
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the officially registered number, but most 
owners do not wish to access object data, 
including coordinates, the public), 1,298 
small (less than 4 km2) undermined places. 

b) polygon data - represented areas, their 
outlines were obtained by mapping the 

terrain undermined area of 4 km2, 48 cases) 
or using remotely sensed materials (data on 
industrial sites in the database CORINE LC 
- 901 cases, and similar waste deposit areas 
- 254 cases). 

 
 

 
 

Fig. 1: Presentation of data sources in Western Bohemia near the town of Pilsen (areas in: black - large 
undermined areas from the database  of Czech Geological Survey, red - industrial sites from the CORINE 
LC database, yellow – dumps from the CORINE LC database;  points on: purple - contaminated locations 

from CENIA database, brown – brownfields, gray - small undermined area) 
 

Point data can play an indicative role of 
post-industrial indicator in case of its "dense" 
territorial concentrations [Fig.1.]. But the 
question remains, what is the maximum distance 
between points indicating objects to be included 
in one area. GIS technology offers the 
opportunity to "wrap" point objects with 
packing zone (buffer), which has incidentally 
point→area conversion functions and buffers 
also represent the range of influence of these 
objects in the surroundings. Such influence 
exists, but it is very diverse from a viewpoint of 
a horizontal plane, the intensity and the 
carrier/target medium (environmental 
component). Therefore, it is basically a 

subjective determination. As a fully 
conventional estimate, the range of 500 m 
buffer of this scale indicating the influence 
objects (landfills, contaminated areas, 
brownfields, etc.), although supported by public 
questioning and experimentation with other 
dimensions of 100 m and 1000 m, has wrapped 
the point objects (that have got an "area" 
character) and then original areal (polygon) 
objects in the area of interest [Fig.3.]. 

Available data from the CORINE Land 
Cover database not distinguish which mapped 
areas (mostly with an area of over 25 ha) are 
active (indicating the industrial landscape) and 
which are fossil (as indicators of the post-
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industrial landscape). While always only a small 
portion of the mining areas and landfill sites 
(the vast landfill spaces of extracted soil or 
other materials, abandoned space after open air 
mining of raw materials, including building 
materials) is really active, at industrial sites it 
was necessary to make a selection in the sense 
that onto the further processing were included 
only those areas which contain at least one 
brownfield inside, or that is located within 100 
m wide outside zone of the industrial area edge, 
which is within the tolerance zone of possible 
mapping errors reflecting the CORINE LC 
original resolution corresponding to the scale of 
1:50 000 [Fig.2.]. Only then can the remaining 
area of the database CORINE LC be 
"enwrapped" the buffer width of 500 m [Fig.3.]. 

Overlapping areas of polygon and point 
post-industrial landscape indicators (provided 
with buffers) form complexes of various sizes 

[Fig.4. - left]. It should be considered whether 
the objects indicating the post-industrial 
landscape have such physiognomic and 
functional effect the present urban areas in order 
to talk about post-industrial landscape. It can be 
done quite responsibly saying that inside the 
built-up areas even large concentrations of these 
objects "lose" their view in competition with the 
far more numerous and functioning objects that 
perform those functions in which they were 
destined. It is therefore necessary to exclude 
"urban" post-industrial landscape areas. Urban 
areas were derived from the database of the 
Czech Statistical Office [Fig.4. - right]. Using by 
the subsequent unification ("merging") of 
individual, but overlapping, or at least mutually 
touching areas, the areas of the post-industrial 
landscape were obtained [Fig.5.]. There were 
defined as total 5,757 differently sized areas on 
the territory of Czech Republic. 

 
 

 
 

Fig. 2.: Selection of industrial areas from the CORINE LC database containing brownfields (red - industrial 
areas, brown - brownfields) 
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Fig. 3.: The source data conversion by enwrapping using a 500 m wide buffer in Western Bohemia near the town 
of Pilsen (areas in: black - large undermined areas from the Czech Geological Survey database, red - industrial 
sites from the CORINE LC database, yellow - dump areas from the CORINE LC database; points in: purple - 

contaminated sites from CENIA database, orange – brownfields, gray - small undermined areas, green - objects 
of industrial architecture) 

 

       
Fig. 4.: Concentrations of  post-industrial landscape indicators (left) and indicator exclusion in urban areas 

(right) 
 

Because of small identified areas (min. 
buffer area around the point object is about 0.8 
square kilometre) can hardly be described as a 
post-industrial landscape, it was necessary to 
determine the size criterion, which would allow 
the selection. Taking into account the number of 
indices allowing for areas within 4-6 km2 
(minimum size of an undermined territory, size 
of an ordinary cadastral area, ordinary small 

town built-up area, etc.), although this is a 
subjective choice, the minimum area of a post-
industrial area, which could be described as a 
"post-industrial landscape", is 5 km2. Remaining 
smaller areas remained as the 'post-industrial 
areas". The size criterion is important for 
planning purposes, as it is a size roughly 
equivalent to the municipal level planning. 
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Fig. 5.: United concentrations of post-industrial landscape indicators in the neighbourhood of the city of 

Pilsen 
 
Because of small identified areas (min. 

buffer area around the point object is about 0.8 
square kilometre) can hardly be described as a 
post-industrial landscape, it was necessary to 
determine the size criterion, which would allow 
the selection. Taking into account the number of 
indices allowing for areas within 4-6 km2 
(minimum size of an undermined territory, size 
of an ordinary cadastral area, ordinary small 
town built-up area, etc.), although this is a 
subjective choice, the minimum area of a post-
industrial area, which could be described as a 
"post-industrial landscape", is 5 km2. Remaining 
smaller areas remained as the 'post-industrial 
areas". The size criterion is important for 
planning purposes, as it is a size roughly 
equivalent to the municipal level planning. 

Cursory glance at the map of detected post-
industrial reveals that outlines many of them 
have very rugged, to bizarre shapes [Fig.6. - 
left]. This trait can be attributed to the used 
procedures and technologies/tools GIS. Unusual 
outlines were formed mainly at the lack of 
overlap - rather touching - circular buffers 

around point objects. From entirely practical 
reasons, it was necessary to smooth these 
outlines using by a method of cartographic 
generalization [Fig.6. - right], which preserves 
the overall shape of the object and minimizes 
the area size changes. The Simplify Polygon 
tool (in the Cartography Toolbox Tools - 
generalization in SW ArcGIS v. 9.2) was used 
for these purposes. The resulting outline 
simplification is especially useful for 
administrative and planning tasks. 128 cases of 
the post-industrial landscape meeting these 
criteria have been identified on the territory of 
the Czech Republic [Fig.7.].  

Data processing resulted in the execution of 
the typology of identified post-industrial 
landscapes. The controlled classification of 
identified 128 cases in the Czech Republic 
meant the insertion of each case into one of pre-
defined types generally labelled by a one-to 
four-word name. The area shares of individual 
polygon indicators (up to 75, 50, 25, 10% of 
post-industrial total area), or the percentage of 
indicators point to the total number of indicators 
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of the post-industrial landscape (the same 
percent values) and also the combination 
representation of polygon and point indicators 
were used as the criterion for the selection of 
words and their number in the type description. 
In any case, the designation of the type defined 
by the post-industrial landscapes is done by a 

one-to four-word sign with decreasing 
definitional meaning of the word when reading 
from left to right, for example, post-industrial 
mining landscape, mining-textile, textile-
machinery-glass, glass-chemical-military-
machinery, etc. 

 

            
Fig. 6.: GIS-generated contours of detected post-industrial landscapes meeting the size criterion of at least 5 

km2 area (left) with the adjustment associated with the simplification of outlines (right) 
 

 
Fig. 7.: Distribution of 128 post-industrial landscape in the Czech Republic 

 

4 Discussion and Conclusion  
The presented identification procedure and 

typology of Czech post-industrial landscape 
shows some weaknesses, but also advantages. 
The weakness of the solution is mainly based on 

enwrapping of the indicators with s single buffer 
of a width of 500 m. In this case we can discuss 
both the width and the constancy of the width 
and the shape of the resulting areas. Buffer 
width is 500 m and is the result of the 
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experiment and it is undoubtedly compromise 
outcome of the discussion, which included both 
the aesthetic and the synergetic effect of the 
various objects of industrial heritage of the area. 
When solving such a problem at the local level, 
it would of course need to take into account the 
effect of all factors that can locally modified the 
buffer width and the shape of the resulting area 
and probably better "fit" the real situation in the 
territory. However, when the number of the 
point indicators is more than 10,000, such 
individual assessment is not realistically 
possible. For some weakness the selection 
criteria used to define the post-industrial 
landscape can also be considered. The choice 
depends, however, on the available data files. 
They cover only a part of indicators of the post-
industrial landscape. Because of existing 
ordinary territorial concentration indicators 
(their synergy and synchory), it can be assumed 
that where are significant concentrations of the 
symptoms there will be also the concentration of 
most of the other indicators, although reliable 
data about them are not available, respectively it 
was been not released from various reasons for 
processing from databases. Another discussion 
can touch the issue of the use of industrial, 
mining and landfill sites in the CORINE LC 
database indiscriminating active and fossil area 
units (combining industrial sites with 
brownfields does not mean that the whole 
industrial area is a brownfields site, similarly is 
it with the mining and landfill sites), which also 
leads to some overestimation of the area the 
given post-industrial landscape. But the fact is 
that modern operating industrial parks have with 
some rare exceptions much smaller territorial 
demand than traditional "old" industry. 

Among the advantages are the indisputable 
clarity definition, border outline, classification 
and localization of post-industrial landscapes. 
Generally this relatively objective approach 
based on the advantages of GIS technology 
exhibits qualitative processing homogeneity 
throughout the Czech Republic, that all 
landscapes have been identified and 
documented in a uniform manner, without some 
of them were given any priority. 

After a phase of the post-industrial 
landscape definition and classification a next 
stage should follow. It has to comprise a 
detailed study it of internal structure and 
functioning. This knowledge could then unfold 
suggestions to prepare the future of these 
territories. 
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