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4.3   SOIL 

4.3.1 INTRODUCTION 

Soil is a finite resource and, if in a sound condition, may perform a great variety of 
functions, such as a habitat function as well as a filtering, buffering, storing, produc-
tion or an archiving function. 

The ecological functionality of soils is endangered by anthropogenic influences, 
such as the input of pollutants from the air, soil management, sealing, as well as by 
certain types of use exceeding the capacity of the respective sites. The effects of 
damage to the soil tend to become obvious only in the long term and in most cases 
they are irreversible. 

The condition of the soil in Austria may be considered as generally good. Still, 
there are some regions where soils are polluted, particularly in the Austrian Alps. 
And, on account of their situation in high altitudes and the filter effect of forests, it is 
primarily forest soils that are affected. Accumulation of pollutants in plants and in-
puts into the groundwater are the potential consequences. First Austria-wide 
evaluations derived from the soil information system BORIS provide a survey of se-
lected pollutant concentrations in Austrian topsoils. 

Soil is not only affected in terms of quality but also in terms of quantity. Due to the 
continuous growth of built-up area by the establishment of transport infrastructure, 
industry, trade and settlements, which is not sustainable in the long term, the soil 
can never again be used for other purposes (see Chapter 3.5.3.2). Apart from soil 
sealing also soil erosion, particularly in arable land, causes considerable stress to 
the soil. Insufficient erosion protection and inappropriate soil management result in 
unacceptable losses of soil, particularly of humous topsoils, and thus also in the 
loss of soil organic matter and nutrients within the soil. The consequences are an 
increased need for fertilisers and/or yield losses in agriculture. And, apart from the 
soil itself, also the environmental medium water is affected, for example by inputs 
of nutrients and pollutants as well as by changed water runoff behaviour. 

To prevent or reduce these soil degradations, targets have to be defined and ap-
propriate measures have to be taken to reach these targets - at least in the long 
run. 

 

 

4.3.2 ENVIRONMENTAL POLICY TARGETS 

Targets for soil conservation are being established at various administrative levels. 
At EU-level in the Sixth Environmental Action Programme  for the protection of 
nature and biodiversity (see Chapter 1.1.2.2), among other things, the promotion of 
a sustainable use of soil, focussing on the prevention of erosion, loss of quality, soil 
contamination and desertification is aimed at. To implement this target, a thematic 
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strategy for soil protection is being drafted, which will include some targets and 
guidelines relevant also for Austria. The subject of this strategy is the prevention of 
pollution, erosion, desertification, depletion of the soil, land consumption and hydro-
geological risks, taking into account regional differences and including the particu-
larities of mountain and arid regions. 

The targets of the Soil Protection Protocol of the Alpine Convention 
(HASSLACHER, 2001), which entered into force in December 2002 and has been 
ratified by Austria, are relevant already now. In this protocol, general soil-relevant 
targets, such as a reduction of quantitative and qualitative soil degradation, in par-
ticular by the application of soil-protecting agricultural and commercial production 
procedures, economical management of land and soil, containment of erosion as 
well as a limitation of the sealing of soils are formulated. These targets shall be im-
plemented by a mapping of alpine areas affected by erosion, preventive reduction 
of inputs into soils of pollutants deriving from air, water, wastes and damaging sub-
stances as well as by the establishment of permanent soil monitoring sites. 

In Austria “soil protection“, as part of environmental protection, has been declared a 
national target with the Federal Constitutional Law on Comprehensive Environ-
mental Protection (Federal Legal Gazette No 491/1984). 

In key target 11 of the Austrian Sustainability Strategy, (Schutz der Umweltme-
dien und Klimaschutz [Protection of Environmental Media and Climate Protection], 
see Chapter 1.1.2.3) the quantitative and qualitative protection of the soil has been 
laid down as a goal. To make it more concrete an Austria-wide system of environ-
mental quality targets is required. Approaches to an effective soil protection are the 
prevention of further sealing, the safeguarding of soil fertility by erosion protection 
measures and organic farming, the prevention of an input of toxic substances 
(heavy metals, organic pollutants) into ecosystems and the food chain as well as 
the limitation of risks posed by landfills by means of the mandatory treatment of 
wastes (Federal Ministry of Agriculture, Forestry, Environment and Water Man-
agement, BMLFUW, 2002). For evaluating these targets indicators will be used. 

The five existing soil protection acts of the Federal Provinces (see Chapter 
4.3.3.1) primarily aim at keeping up the productivity of agricultural soils. Concrete 
aims are in particular the protection against inputs of pollutants, the prevention of 
soil erosion and/or soil compaction as well as the control of the application of sew-
age sludge. The survey and inspection of the condition of the soil is yet another 
subject of these acts. 

In 2001 the Salzburg Soil Protection Act was so far the last of these acts to be 
passed. This act covers almost all soils, not just the agricultural ones. The aims of 
future soil protection plans are defined as well as the keeping up of soil functions, 
the prevention of soil erosion and soil compaction, a sustainable agricultural use of 
the soil and the implementation of measures for soil improvement and soil rehabili-
tation. 

The Vienna Soil Protection Act, which is currently being drafted, aims in particular 
at a precautionary protection of all soils. The protection of the natural functions of 
the soil is taken into consideration in terms of conservation and rehabilitation. The 
draft law includes an information and examination obligation whenever pollutants 
are handled and when soil functions are endangered. Besides, there are also plans 
to define values for triggering intervention and action (currently laid down in 
ÖNORMEN, i.e. Austrian standards) that are to serve as a basis for future rehabili-
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tation obligations. To safeguard soil condition monitoring, the Wiener Bodenschutz-
bericht [Vienna Soil Protection Report], drawn up every three years, will be ex-
panded into a monitoring programme. 

Soil protection targets shall also increasingly be included in planning procedures 
and implemented by means of suitable assessment procedures and recommenda-
tion of measures. Currently this is done in an exemplary way at test areas in Austria 
and Germany in the framework of the TUSEC-IP project (see Chapter 4.3.3.4) at 
municipal level. 

From the point of view of the Umweltbundesamt, the following targets of future soil 
protection activities are most important: 

 the conservation of the diversity of functional soils 

 a sustainable use of the soil, based on the conservation of ecological soil func-
tions 

 the creation of uniform framework conditions and regulations for soil protection in 
Austria 

 the establishment and networking of appropriate databases and indicators to al-
low Austria-wide statements on the condition of the soil. 

 

 

 

4.3.3 SITUATION AND TRENDS 

4.3.3.1 Legal situation regarding soil protection in Austria 

In Austria a host of legal regulations concerning soil protection exists, such as 
the Bodenschutzgesetze [Soil Protection Acts], the Klärschlamm- und Müllkom-
postverordnungen [Sewage Sludge and Waste Compost Ordinances} of the Fed-
eral Provinces, the Kompostverordnung [Compost Ordinance], the Düngemit-
telverordnung [Fertiliser Ordinance] and the Pflanzenschutzmittelgesetz [Pesticides 
Act] as well as the Luftreinhaltegesetz [Air Pollution Control Act] and the Wasser-
rechtsgesetz [Water Act]. However there are still no uniform federal regulations with 
regard to soil protection, such as for the containment of soil erosion or the maxi-
mum input of pollutants. 

Other than for example in Germany (Deutsches Bundesbodengesetz [German 
Federal Soil Protection Act]), it is the Federal Provinces that are responsible for 
soil protection legislation. So far, five Federal Provinces have passed soil protection 
acts: Burgenland, Lower Austria, Upper Austria, Styria and Salzburg. For Vienna a 
draft statute, drawn up by the municipal department No. 22 (MA 22, environmental 
protection) in co-operation with other soil experts, has been presented, which is to 
enter into force in 2004 (see Chapter 4.3.2). 

Generally the soil protection acts primarily focus on agricultural interests. However, 
there is a tendency - as can be seen in the Salzburg Soil Protection Act - to include 
soil functions, to take precautions against damage to the soil and to integrate con-
crete measures and proposals for a rehabilitation of soils. 
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4.3.3.2 Soil surveys and soil information system in Austria 

With a view to comprehensive environmental protection and a sustainable man-
agement of the resource “soil“, site-related and soil-related information is gaining 
importance. The results of the various soil surveys carried out in Austria provide an 
important basis. The individual systems of soil surveys and the great variety of use 
of the data gained therefrom are described in detail in the publication Bodenauf-
nahmesysteme in Österreich [Soil monitoring systems in Austria (ÖSTER-
REICHISCHE BODENKUNDLICHE GESELLSCHAFT & UMWELTBUNDESAMT, 
2001)] and have already been presented comprehensively in the 6. Umweltkontroll-
bericht [Sixth State-of-the-Environment Report (UMWELTBUNDESAMT, 2001)]. 
Below you will find short descriptions of the systems of soil surveys with some cur-
rent amendments. 

 

Spatial soil data 

This information is gathered primarily in the framework of forest site mapping, agri-
cultural soil mapping and the soil taxation by the finance authorities. 

Forest site mapping has been carried out in Austria by several public and private 
authorities since the end of the 1950s, with the collection and stocktaking of exist-
ing maps being of major importance. The Austrian Federal Office and Research 
Centre for Forests (BFW) is establishing a meta-database (METAMAP). Currently 
some 15% (600 000 hectares, approx.) of Austrian forest areas have been site-
mapped. 

Agricultural soil mapping is carried out on behalf of the Federal Ministry of Agri-
culture, Forestry, Environment and Water Management (BMLFUW). Systematic 
mapping was taken up in 1958 and the soil maps are published to a scale of 
1:25 000. Most of the maps and explanatory documents have been published and 
can be made available also in digital form by the Austrian Federal Office and Re-
search Centre for Forests. 

In the framework of the agricultural soil taxation, the natural yield capacity and 
quality of agricultural soils in Austria has been assessed since 1947, primarily for 
tax purposes. The data have been entered in the soil taxation maps and accompa-
nying information, which is available for inspection also at the respective local tax 
office. Currently the digitisation of the maps is being carried out by the Austrian 
Federal Office of Metrology and Surveying. 

 

Point soil data 

Apart from comprehensive spatial data sets, Austria also has a great variety of 
point soil data derived from a variety of surveys and with different aims (e.g. soil in-
ventories and Austria-wide radio-caesium survey). 

The grid investigations (a total of some 6 000 sites) derive from the agricultural 
Bodenzustandsinventuren (BZI) [Soil Inventories] of the Federal Provinces and 
the Austria-wide Waldbodenzustandsinventur (WBZI) [Forest Soil Inventory], 
which have been carried out within the past two decades by the governmental au-
thorities of the Federal Provinces and/or agencies of the federal government 
(Agency for Health and Nutrition Safety - AGES, Austrian Federal Office and Re-
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search Centre for Forests, BFW). It was the aim of these investigations to gather 
data and evaluate the soil condition with regard to the supply with nutrients and pol-
lutant load as well as potential effects of anthropogenic acid depositions at forest 
sites. 

Replicate data from a repetition of soil condition surveys are currently available for 
selected sites in Tyrol. In Styria soil sampling was organised in regions to be sur-
veyed, taking samples from the topsoils again in the following year and inspection 
surveys carried out at 10-years intervals. In Vienna an area-wide sampling of the 
soil for heavy metals was started in 1992, and is repeated in periodical intervals 
(see Chapter 4.3.3.4). For the forest soil condition survey it was planned to start 
with the first sampling replication in 2003, i.e. some 16 years after the first investi-
gation. The objective was to maintain continuity and comparability while at the 
same time improving the methods and, by inclusion of additional surveys, establish 
a complex database for new, environmentally relevant issues. Even though aware-
ness of the importance of the establishment of soil information exists both at na-
tional and international level, it has not been possible so far to carry out this project, 
since international harmonisation has only just started (EU-paper: Towards a The-
matic Strategy for Soil Protection). 

The results of the soil inventories can be seen from soil inventory reports of the in-
dividual Federal Provinces, the report on the forest soil inventory (FBVA, 1992) as 
well as past Austrian State-of-the-Environment Reports (UMWELTBUNDESAMT, 
1993, 1996, 1998b). Summary results are included in DANNEBERG et al. (1997) 
and AICHBERGER (2000). First national evaluations based on the soil information 
system BORIS, were presented in the Sixth State-of-the-Environment Report 
(UMWELTBUNDESAMT, 2001). 

Further point data is collected in the framework of soil monitoring sites. 

It is the objective of soil monitoring to periodically collect data on the soil (condition) 
and/or characteristic qualities, thus allowing making statements on time-related 
changes and risk assessments. In Austria soil monitoring sites are maintained by 
the Austrian Federal Office and Research Centre for Forests, by the Umweltbunde-
samt and by individual Federal Provinces. 

 

Soil information system BORIS 

By means of BORIS (BOden: Rechnergetütztes InformationsSystem) Austria-wide 
information on the condition of Austrian soils and their pollution has been put on a 
uniform basis and merged into a database for the first time. This comprehensive 
data collection includes major soil surveys of Austria, such as the data from soil in-
ventories of the Federal Provinces, the Austrian Forest Soil Inventory, the Austria-
wide radio-caesium survey, as well as data from more than 30 other local surveys 
regarding special soil issues and problems (conurbations, industrial sites, etc.). The 
BORIS database is continuously expanded. 

During data compilation methodical differences were evaluated [Datenschlüssel 
Bodenkunde (Data Key Soil Science), UMWELTBUNDESAMT, 1999], so that the 
results of the various surveys can now be compared and evaluated easily. 

Information prepared like this can be used in many ways for essential tasks of soil 
protection, e.g. for soil erosion assessment, as a decision factor regarding the ap-
plication of sewage sludge, for preservation of evidence for the Environmental Im-
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pact Statement, assessment of critical loads for input of pollutants or for forest 
damage surveys (UMWELTBUNDESAMT, 2001). 

BORIS contains detailed information on sites, soil profiles and data from chemical, 
physical and microbiological soil analyses. At present the database holds more than 
1.5 million data sets regarding more than 10 000 sites. 

Data quality is safeguarded by means of defined data quality management 
(UMWELTBUNDESAMT, 2001), providing the framework for expert data mainte-
nance, plausibility checks, data imports and exports as well as, among other things, 
the addition of new soil parameters. 

The availability and provision of soil data is gaining importance both at national and 
international level. With the development of two internet-based programmes for 
data inquiry (BORIS INFO, BORIS EXPERT) for different user groups, data provi-
sion on the Internet has been implemented in the framework of BORIS as a first 
step: 
http://www.umweltbundesamt.at/umwelt/boden/boris 

 

4.3.3.3 Soil condition in Austria - presentation by means of 
selected pollutants and soil indicators 

Inorganic pollutants in soils 

The concentration of heavy metals in soils is determined by natural processes and 
anthropogenic influences. Weathering processes and processes of soil formation 
and development may result in increased concentrations of heavy metals in soils 
due to geogenic origins in regionally restricted areas. Soils on carbonatic bedrock 
e.g. tend to contain more lead and cadmium than other soils. 

Moreover soils constitute an important sink for airborne pollutants and inputs from 
direct application of e.g. sewage sludge, compost and manure. The results of moss 
monitoring for airborne inputs of heavy metals, carried out in Austria at more than 
200 sites, showed a significant decrease in lead and cadmium from 1995 to 2000. 
The input of nickel decreased slightly, and the input of chromium was constant, 
while with zinc and copper it was increasing (UMWELTBUNDESAMT, 2004b). 
Deposition measurements on agricultural areas in eastern Austria suggest that the 
inputs from the air will show the following quantities (in grams per hectare and 
year): 

Lead (Pb): 25   Chromium (Cr): 15 

Cadmium (Cd): 2  Copper (Cu): 100 

Nickel (Ni): 50  Zinc (Zn): 330 

 

For Pb, Cd and Ni the input from the air accounts for a major share of input in the 
soil, in case of Cr, Cu and Zn major inputs derive from the application of materials 
(e.g. farmyard manure, sewage sludge, compost) to agricultural soils (SPIEGEL et 
al., 2003). In traffic-intensive areas an accumulation of these elements in the envi-
ronment and thus in the soils might be the result of an increased use of platinum 
group elements (platinum, palladium, rhenium, ruthenium, iridium, osmium) in mo-
tor-vehicle engineering (UMWELTBUNDESAMT, 2004a und 2004b). 

http://www.umweltbundesamt.at/umwelt/boden/boris
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Of the four heavy metals selected for the illustration of the pollution load in soils, 
mercury, lead and cadmium are not functional in organisms. All three substances 
show a significant potential of toxicity in human beings and the environment. While 
copper is a trace element required by animals in small amounts, in an increased 
concentration it is toxic as well. 

A survey of the pollution situation of topsoils (weighted mean values of depth 
level 0 to 20 cm) concerning selected heavy metals, such as lead, cadmium, mer-
cury and copper, was already presented in the Sixth State-of-the-Environment Re-
port. In the meantime it has been possible to integrate the data of soil inventories of 
Salzburg and Vorarlberg into the soil information system Boris of the Umwelt-
bundesamt, so that now for the first time Austria-wide evaluations of soil data are 
possible. The data of soil surveys in Vienna cannot be compared on account of dif-
ferences in sampling methods and therefore have not been included in these 
evaluations. 

To be able to make representative statements on the load of heavy metals in soils, 
sites have been selected from the collected data of the soil inventories, where sam-
ples were taken according to a grid of 8.7 x 8.7 km (WBZI data) in grassland and to 
a grid of 4 x 4 km in arable land (basic grid points). As in the last Report on the 
State of the Environment in Austria (UMWELTBUNDESAMT, 2001), the elements 
mercury, cadmium, lead and copper have been selected for the evaluations below. 
The stated values refer to a mineral soil depth of 0 to 20 cm (weighted mean val-
ues). 

Mercury (Hg) is one of the elements that are prioritised in some environment pro-
grammes at EU-level. It is highly toxic and shows almost no mobility in soils. As can 
be seen from BORIS evaluations, the threshold value of 1 mg Hg/kg defined in 
ÖNORM L 1075 Anorganische Schadelemente in landwirtschaftlich und gärtnerisch 
genutzten Böden; 1993 [Inorganic pollutant elements in soils under agricultural and 
horticultural use] is exceeded at a total of 0.4% of the analysed soils. This is true for 
an arable land site in Tyrol, three grassland sites in Salzburg, two in Styria and one 
in Tyrol. The medians of mercury load in the surveyed soils are 0.12 and 0.14 mg 
Hg/kg for grassland and arable sites (see Table 4.3-1). Also the rest of the percen-
tile values of Hg contents with regard to the two land uses deviate from each other 
only slightly. The 95th percentile (only 5% of the values are above this value) with 
0.35 and 0.36 mg Hg/kg, respectively, is markedly below the stated standard value. 
The maximum value of 5.75 Hg/kg soil was found in Styria and, according to profile 
analysis, derives from anthropogenic origins adding-up to the geogenic contents. 

 

Land use number 
of sites median min max 25th  

percentile 
75 th  

percentile 
90 th 

percentile 
95 th 

 percentile 

Forest - - - - - - - - 

Grassland 841 0.12 <DL 5.75 0.07 0.20 0.29 0.36 

Arable land 993 0.14 <DL 1.28 0.08 0.22 0.28 0.35 

Tab. 4.3-1: Total mercury contents (mg/kg) in topsoils (0 to 20 cm) according to land use. 

DL: determination limit 

Data source: Basic grid points of BZI and WBZI, from BORIS 2003. 
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Lead (Pb), like mercury, shows hardly any mobility in soils. Increased lead concen-
trations can be found in particular along the northern Limestone Alps, in Tyrol and 
in Carinthia. This may be attributed both to close-by ambient air pollution (e.g. in the 
Inn Valley) and by transboundary air pollution in particular to the north of the main 
ridge of the Alps and at the southern border of the Alps. It is in particular forest sites 
which - on account of the high filter effect of forests - show increased lead concen-
trations. Only at individual sites galena occurs, which may result in a geogenic en-
richment of soils. According to ÖNORM L 1075, the standard value for lead in soils 
is 100 mg/kg and is exceeded at 0.5% of arable sites, 2.8% of grassland sites and 
8.2% of forest sites. 

With 40 mg Pb/kg the median value of lead concentrations in the analysed forest 
soils clearly exceeds the median value of grasslands and arable land (29 mg Pb/kg 
or 17 mg Pb/kg, respectively). The differences due to land use become even more 
evident at the 95th percentile. 

 

Land use 
number 
of sites 

median min max 25 th 
percentile 

75 th  
percentile 

90 th  
percentile 

95 th 
percentile 

Forest 488 40 1.5 604 28 63 95 132 

Grassland 1 090 29 0.8 2 616 20 41 58 79 

Arable land 1 149 17 0.2 4 099 12 22 29 38 

Tab. 4.3-2: Total lead contents (mg/kg) in topsoils (0 to 20 cm) according to land use. 

Data source: Basic grid points of BZIs and WBZI, from BORIS 2003. 

High contents of Cadmium (Cd) are found in the northern Limestone Alps and in 
southern Carinthia. This fact is also a clear indication of the meteorological barrier 
effect of the northern and southern Alps and the increased inputs in the soils result-
ing therefrom. Increased cadmium concentrations in carbonate-containing parent 
material may also be attributed partly to soil formation processes. At 0.3% of arable 
sites, 6.1% of grassland sites and 15% of forest sites cadmium concentrations ex-
ceed the standard value of 1 mg Cd/kg soil. 

The median values of the three classes of land use are quite uniformly between 
0.20 and 0.27 mg Cd/kg soil. From the 75th percentile onwards an increased input 
of airborne pollutants in forest soils can be clearly seen on account of the high filter 
effect of trees. 

 

Land Use 
number 
of sites 

median min max 25 th 
percentile 

75 th 
percentile 

90 th 
percentile 

95 th 
percentile 

Forest 488 0.22 0.01 8.37 0.13 0.54 1.54 2.32 

Grassland 1 090 0.27 < DL 28.4 0.18 0.47 0.85 1.11 

Arable land 1 149 0.20 0.01 13.5 0.15 0.28 0.36 0.44 

Tab. 4.3-3: Total cadmium contents (mg/kg) in topsoils (0 to 20 cm) in accordance with land use. 

DL: determination limit 

Data source: Basic grid points BZIs and WBZI, from BORIS 2003. 
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Soil pollution with copper (Cu) can be found mostly in the surroundings of compa-
nies processing copper ore (e.g. Brixlegg). A high concentration of copper can also 
be found in areas with intensive animal husbandry due to the application of high 
amounts of pig manure, which - because of the use of copper-enriched ready-made 
food - often shows high concentrations of copper (SCHEFFER et al., 1992). Other 
sources of copper inputs in soil are sewage sludge and compost as well as the ap-
plication of Cu-containing pesticides. 

The evaluations of BORIS show that at 0.4% of forest sites, 0.2% of grassland sites 
and 0.8% of arable sites copper contents exceed the standard value of 100 mg 
Cu/kg soil in accordance with ÖNORM L 1075. With 16.5 mg Cu/kg the median 
value of forest sites is somewhat below the one of grassland and arable land (21.5 
and 21.2 mg/kg, respectively). For all three types of land use the 95th percentile is 
clearly below the recommended standard value. It may be concluded therefrom that 
copper contamination occurs only at very restricted local areas. 

 

Land use 
number 
of sites 

median min max 25 th 
percentile 

75 th 
percentile 

90 th 
percentile 

95 th 
percentile 

Forest 488 16.5 1 137 9.625 24.0 35.5 47.5 

Grassland 1 090 21.5 <DL 135 14.409 31.0 41.0 48.4 

Arable 
land 

1 149 21.2 4.8 197 16.800 27.5 36.0 47.5 

Tab. 4.3-4: Total copper contents (mg/kg) in topsoils (0 to 20 cm) in accordance with land use. 

DL: determination limit 

Data source: Basic grid points of BZIs and WBZI. 

 

Organic pollutants in soils 

Other than inorganic pollutants, organic pollutants affect the environment almost 
exclusively through anthropogenic activities in a great number and a great variety of 
compounds. It is in particular industrial processes and combustion procedures that 
contribute to the generation of organic compounds, which may result in an in-
creased contamination of the soil, primarily in urban, industrial areas. But also in 
areas with no emissions close-by, a ubiquitous (omnipresent) contamination with 
organic pollutants may occur due to large-scale airborne diffusion (see Chapter 
4.2.3.10). Apart from emission-related inputs, the deliberate application of organic 
chemicals and secondary raw materials (e.g. pesticides, sewage sludge) consti-
tutes another source of contamination for soils, in particular in case of agriculturally 
used land. 

Persistent (not easily degradable) organic pollutants (POPs) are of specific im-
portance, as they show great accumulation capacity in soils and have both ecotoxi-
cological and humantoxicological relevance. Polycyclic aromatic hydrocarbons 
(PAH) and organic halogen compounds, such as pentachlorophenol (PCP), poly-
chlorinated biphenyls (PCB) and dibenzofurans are among this group of pollutants. 
Many of these compounds have a mutagenous (genotype-changing) and/or car-
cinogenic (cancer-causing) effect. 
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In Austria some regional surveys with regard to POPs in soils have been per-
formed, addressing mostly specific environmental problems (e.g. Linz, Brixlegg). In 
Linz, for example, increased PAH and PCB concentrations in the vicinity of an in-
dustrial site were found (maximum: 79 mg PAH/kg, i.e. 95 µg PCB/kg). A conspicu-
ously high PAH-value on a playing ground resulted in comprehensive follow-up sur-
veys and in a clean-up of the premises. 

However, only large-scale grid surveys are suitable for the description of the gen-
eral contamination situation of soils with POPs. So far, such surveys have been un-
dertaken only in the framework of soil inventories in Carinthia, Upper Austria and 
Styria for individual organic pollutants as well as for forest soils at background sites 
all-over Austria (UMWELTBUNDESAMT, 1998a). 

In the course of soil condition monitoring programmes polycyclic aromatic hydro-
carbons in topsoils (arable land 0 to 20 cm, grassland 0 to 5 cm soil depth) were 
analysed at a total of 368 sites. Since data on the 16 most important PAH com-
pounds in accordance with the EPA-list (US-Environmental Protection Agency Pri-
ority Pollutant List) exist only for Upper Austria and Carinthia, only benzo(a)pyrene, 
which is often used as an indicator component for the occurrence of PAHs and 
which has a severe carcinogenic effect, was evaluated. 

It was found that the benzopyrene concentration exceeds the standard value, de-
fined by EIKMANN and KLOKE (1993) for multifunctional use, i.e.  
1 000 µg/kg, only at two grassland sites (one site in Upper Austria and one site in 
Carinthia). Already the 95th percentile is clearly below this value (cf. Tab. 4.3.-5) 

 

Land use 
number of 

sites 
median min max 90 th 

percentile 
95 th 

percentile 

Grassland 
(0-5 cm) 

356 4.5 < DL 2 349 38.0 72.4 

Arable land 
(0-20 cm) 

290 4.0 < DL 999 29.0 51.9 

Other 
(0-5 cm) 

22 4.5 < DL 239 64.3 213.7 

Tab. 4.3.-5: Benzo(a)pyrene content (µg/kg) in topsoils according to land use. 

DL= determination limit 

Data: Grid points of BZI Carinthia, Upper Austria, Styria, from BORIS 2003. 

 

Surveys regarding organic matter and carbon in Austrian soils 

The term organic matter (Corg) includes all organic substances in the soil and thus 
both living and dead organic material (Austrian standard ÖNORM L 1050). The 
carbon content in Corg is varying; however it is mostly above 50% (SCHEFFER et 
al., 1989 and BMLF & BMWVK, 1996). The organic matter interacts with a number 
of soil properties, such as type of soil, soil fauna, nutrient, water, air and soil ther-
mal regime and, in case of a site-typical concentration in soils, it contributes sub-
stantially to the fulfilment and maintenance of soil functions (e.g. filter and storage 
functions). Humus comprises dead organic matter in soil. Roots and soil animals 
are not included. By approximation it is possible to convert humus into Corg by 
means of a factor. The type of soil use has a strong influence on the contents of 
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humus in the soil. Thus a lack of litter application as well as intensive tillage may 
reduce the contents of humus. Therefore contents of humus or Corg tend to be 
higher in forest and grassland soils than in arable soil. The main share of Corg is 
stored in the topsoils, which is why Corg in subsoils is not affected to such a great 
extent by current land use (GERZABEK et al., 2002). 

An evaluation of organic matter from BORIS on the basis of the contents of hu-
mus in topsoils (arable soil (A): 0 to 20 cm, grassland (G): 0 to 10 cm, forest (F): 0 
to 10 cm soil depth) illustrates this distribution in Austria in accordance with land 
use (see Fig. 4.3-1). The values have been classified in accordance with the 
schemes of DANNEBERG et al. (1997) and SCHEFFER et al. (1989), respectively. 

In more than half of all grassland and forest sites the results show a content of hu-
mus of more than 8%, in arable sites only 2%. In a quarter of all arable sites only 
very low contents of humus (< 2%) are found. With regard to the fulfilment of the 
natural soil functions these soils are at risk in the long run. 

 

Classes 

% humus 
Arable land 

0 to 20 cm 

Grassland 
0 to 10 cm 

Forest 
0 to 10 cm

< 2 25% 1% 1%

2 – 4 60% 6% 9%

4 – 8 13% 38% 29%

> 8 2% 55% 61%

total 100% 100% 100%

n  1 154 1 301 503

median 2.6 8.6 9.3

90th perc. 4.4 22.4 24.4
 
Fig. 4.3-1: Distribution in percent and statistical parameters of humus contents in Austrian topsoils, 

classified by types of land use. 

Data source: Basic grid sites of Soil Inventories and Austrian Forest Soil Inventory, from BORIS 2003. 

 

With regard to the total territory of Austria there are significant regional differences 
in humus contents, i.e. a significant east-west increase. In the soils of the arable 
regions predominant in eastern Austria lower humus contents are found. In regions 
with forestry and grassland in the foothills of the Lower Austrian and Upper Austrian 
Alps and the alpine regions in western and central Austria soils show higher humus 
contents. In the alpine regions these higher contents may be related to manage-
ment of mountain pastures and temperature-controlled lower mineralization rates. 
In the framework of the dynamic carbon balance, carbon in the soil plays another 
major role, since on the one hand it is an important carbon reservoir and on the 
other hand it is also a source of greenhouse gas (CO2, CH4, N2O). The carbon pool 
in the soil and its modifications therefore may be a major factor in the greenhouse 
balance, since CO2 is one of the climate-relevant gases (see Chapter 6.1). 

For Austrian forests the carbon pool and its changes were evaluated with regard 
to forest biomass and forest soil (UMWELTBUNDESAMT & FBVA, 2000) (see 
Chapter 5.4.3.2). Among other things the data of Austrian Forest Soil Inventory 
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(FBVA, 1992) were used for the calculations. According to these calculations the 
mean stock of organic carbon in mineral soils (0 to 50 cm) of Austrian forests a-
mounts to 106 t Corg/ha, including the raw humus, it amounts to a mean stock of 
121 t Corg/ha. The stock in the forest soil accounts for about 60% of the total carbon 
pool in the soil. An increase potential of the carbon pool can be found in arable 
soils, since one quarter of these soils are poor in humus (see Fig. 4.3.-1), however 
absolute contribution to the carbon balance would be low. The conversion of arable 
soils into grassland soils would mean a definite increase in the carbon pool. 

 

4.3.3.4 Activities with regard to current soil-relevant issues 

Urban soils 

The soils in urban-industrial regions - in particular in conurbations - show various 
major changes as compared to soils in natural and cultural landscapes. Some show 
special characteristics, which are caused by the application and mixture of natural 
and technogenic substrates (waste, slag, bricks, concrete, ....) by a falling level of 
groundwater, inputs of nutrients and pollutants, part excavations, compaction and 
sealing. Urban soils generally show higher humus contents and pH-value. This is 
because many soils once were used for horticultural purposes or, upon the demoli-
tion of houses, mortar has released calcium, which increases the pH-values of the 
soils. Dust emission is another calcium source, and this also contributes to the of-
ten increased concentrations of heavy metals in topsoils (ARBEITSKREIS 
STADTBÖDEN, 2001). 

Due to the severe influences in particular the ecological functions of urban soils 
tend to be severely restricted or even altogether destroyed. In the worst case these 
soils have become damaging to human health on account of the accumulation and 
release of heavy metals, nitrates, pesticides and organic pollutants [DBG & 
ARBEITSKREIS STADTBÖDEN, (GERMAN SOIL SCIENCE SOCIETY - 
WORKING GROUP URBAN SOILS, 1997)]. Therefore a soil-ecological evalua-
tion in the urban area and suggestions for the use of urban soils must be based on 
other criteria than for soils in other natural and cultural areas. It is a precondition of 
future soil assessment, the development of measures and the implementation in 
community planning to get information on urban soils and to provide or gather the 
respective basic data. In Austria a number of surveys have been performed dealing 
with the condition of soil in urban areas, in particular in terms of pollution levels. 

For the industrial conurbation Linz the – caused by ambient pollutant concentra-
tions - pollution of local soils with persistent pollutants was investigated, analysing 
26 grassland sites and 2 forest sites. For some heavy metals high anthropogenic 
pollution was found, however no rehabilitation was required (UMWELTBUNDES-
AMT, 1992). Furthermore arable soils and soils in small gardens were analysed for 
their pollution levels in 1988 and 1989, respectively, by the Municipality Linz. These 
evaluations showed that the load of heavy metals (As, Cd, Cr, Cu, Hg, Mo, Ni, Pb, 
Se, Te, Zn) in arable soils was largely within the range of the respective Upper Aus-
trian average value. Only in individual cases increased concentrations of the ele-
ments copper, lead, zinc, mercury and arsenic were found in arable soils. Half of 
the garden soils were polluted with heavy metals, with the mean contents of lead, 
cadmium, mercury and zinc clearly (more than two-fold) above the Upper-Austrian 
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average contents. (MUNICIPALITY OF LINZ - OFFICE FOR ENVIRONMENTAL 
PROTECTION, 1989 and 1990). 

In Vienna the Wiener Bodenschutzbericht [Vienna Soil Protection Report (1992, 
1994, 1997, 2000 and 2003)] is drawn up periodically by the municipal department 
No. 22 [MA 22, environmental protection]. In the framework of this project, area-
wide soil surveys have been undertaken with regard to contamination with heavy 
metals at 286 sampling points in specific areas (playgrounds, along roads) of Vi-
enna. These surveys (2003) showed that there are no alarming heavy metal loads 
and that lead contents are decreasing (MA22, 2001). In the framework of the last 
survey analyses were extended to include the determination of organic pollutants 
(PAH, PCB). 

In the Federal Province of Salzburg, playgrounds (soils and sand) were analysed 
for contamination with heavy metals and organic pollutants (PAH, PCB, dioxins) in 
1996 and evaluated for a potential health risk. Arsenic was found to be one of the 
problem elements. The arsenic concentration in the soil was classified as alarming 
in 14% of the surveyed playgrounds under investigation. In the Austrian Alps high 
arsenic concentrations may be of geogenic origin and/or may derive from historical 
mining sites. Remedial measures from a soil-scientific and environment-hygienic 
point of view, such as the maintenance and/or restoration of continuous vegetation 
cover, coverage of the polluted soil with unpolluted material, or the removal of pol-
luted material, was suggested to the responsible authorities. No case of organic 
pollutants exceeding the standard values, which would call for rehabilitation, was 
found (AMT DER SALZBURGER LANDESREGIERUNG, 1997). 

Another important factor with regard to urban soils is the development of concepts 
for a sustainable management of land consumption (see Chapter 3.5.3.2), be-
cause soil is a finite resource, in particular in conurbations. Thus it has been calcu-
lated that in the urban areas of Stuttgart the soil stock will be consumed by 2050 
unless there is a change in the use of land (OFFICE FOR ENVIRONMENTAL 
PROTECTION, 2001). 

At the international level a report was drafted by the EEA (European Environment 
Agency) and the JRC (Joint Research Centre) in the framework of the Mo-
land/Murbandy project (Monitoring Urban Dynamics/Monitoring Land Use Changes) 
dealing with the survey and evaluation of the development of 25 cities and/or urban 
areas in Europe (LAVALLE et al., 2002). 

For Vienna the collected data of 1958 to 1997 show an increase of urban area by 
about 11%, as well as an increase in sealing by about 10%. Natural and in particu-
lar agricultural areas (some 8%) decreased, while the shares of road and the rail-
way networks remained more or less constant. 

A step to increase soil conservation at municipal level was taken by the foundation 
of the European Land and Soil Alliance in 2002. This union of towns and municipali-
ties in Europe aims to work together for a sustainable soil management. 

In the framework of the three-year INTERREG-project TUSEC-IP (Technique of 
Urban Soil Evaluation in City Regions – Implementation in Planning Procedures) it 
is planned to develop a transnational procedure for the assessment of urban soils 
in municipalities and to work out options for its implementation in local planning 
processes. 
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Soil erosion 

Soil erosion is still a topical issue; however we have to refer to the Sixth State-of-
the-Environment Report (UMWELTBUNDESAMT, 2001) as regards the assess-
ment of the situation in Austria, as no new data on the areas, the risk classes or the 
localisation of problem areas are available. 

In the course of the mid-term evaluation of the Austrian programme for the promo-
tion of environmentally friendly and extensive agriculture that protects natural habi-
tats (ÖPUL 2000, see Chapter 3.1.3.5) the impact and efficiency of measures pro-
tecting against erosion offered in this subsidy programme are analysed. The results 
show that the soil removed by erosion can be considerably contained by erosion-
reducing measures, such as the application of mulch, direct seeding or by greening. 
However, so far these measures have been applied relatively rarely. 

 

Federal regulations 

Although currently no competence basis for a comprehensive and uniform federal 
soil protection law exists (RASCHAUER, 2002), the possibility of installing a frame-
work competence at federal level regarding the soil was discussed in 2002 in an 
event organised by the Austrian Soil Science Society on the basis of the implemen-
tation of the German Federal Soil Protection Law and the future EU soil strategy. 
For some aspects of the issue “soil“ a uniform federal regulation or at least national 
harmonisation is considered to be useful. Thus a uniform procedure for background 
values regarding pollutant concentrations in soils (e.g. values at which precaution 
measures, intervention or action will be initiated) are being drafted in an Austrian 
working group. 

 

International activities 

As mentioned in Chapter 4.3.2, a thematic strategy for soil is being developed at 
EU-level. The next steps (2004) will include a new EU-Communication on soil ero-
sion, the decrease of organic matter and soil contamination as well as a draft for a 
Soil Monitoring Directive. For this purpose an advisory forum and five working 
groups (contamination, erosion, organic matter, monitoring and research) have 
been established, with Austria being represented in all of these bodies and thus in a 
position to safeguard Austrian interests. 

The European Environment Agency (EEA) supports this process at EU-level and 
draws up comprehensive and politically-relevant information on soil. On the occa-
sion of the conference of the ministers for the environment in Kiev 2003, a pan-
European environment report was drawn up, dedicating a special chapter to soil 
and its pollution (EEA, 2003). 

The content of this chapter has been compiled primarily by the European Topic 
Centre on Terrestrial Environment (ETC-TE). In the field of soil this Topic Centre, in 
which the Umweltbundesamt participates, deals primarily with the identification of 
indicators for different types of soil degradation, e.g. soil contamination and soil 
sealing. In most cases these indicators provide the basis for the reports of the EEA. 
Thus indicators of local soil contamination were used for example for the annual in-
dicator reports and the Kiev-Report (EEA 2001 and 2003). 
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Public relations and means of communication with regard to soil 

Expert knowledge, soil experts, activities and information regarding soils can be 
found in many different institutions all over Austria. Therefore a system for simpli-
fied communication and an optimum exchange of information, independent of the 
often great geographical distances is needed. Furthermore a better presentation of 
the topic “soil“ to the public is required to be able to get soil-related concerns ap-
propriately across. 

To make this possible the Austrian Soil Science Society together with the Umwelt-
bundesamt has started two initiatives: 

 Establishment of the Bodenstammtisch [regulars’ table for soil] for regular ex-
change of information for soil experts 

 Establishment and maintenance of an information platform on the subject “soil“ 
on the Internet called Bodeninformationsdrehscheibe (soil information platform). 

Besides, the awareness of soil problems is promoted by events catching the atten-
tion of the media on the topic “soil“ and “soil protection“, such as the annual confer-
ence of the German Soil Science Society in 2002 in Vienna. 

 

 

4.3.4 SUMMARY ASSESSMENT AND OUTLOOK 

In order to be able to evaluate the effects of the procedures laid down in the exist-
ing regulations (aims, measures, standard values, etc.) for the protection of the soil, 
regular monitoring of the soil condition is required. The various monitoring systems 
established in Austria serve this purpose. The data collected may be used for 
evaluations and statements on the condition of the soil, however no time series 
have been established so far. Therefore future developments of the soil condition 
can only be rough estimates on the basis of tendencies of different types of soil pol-
lution. In future, indicators will be increasingly used for this purpose, which are be-
ing currently established at national and international level. 

 

Inorganic pollutants 

For the evaluation of concentrations of heavy metals in soils, standard values have 
been defined in the sewage sludge ordinances of the individual Federal Provinces 
and in the Austrian standard ÖNORM L 1075. As can be seen from the data gained 
from soil inventories of the Federal Provinces (except Vienna) and the forest soil in-
ventory, the standard value of one of the elements Cd, Pb, Hg or Cu is exceeded at 
374 sites (13.7%). 

It can be assumed that at least the inputs of lead and cadmium in the soil will de-
crease, since emissions (see Chapter 4.2.3.9) and thus depositions keep decreas-
ing. However there is no indication that the contents of heavy metals in soils will 
decrease in the near future since soil properties change only slowly and the fixation 
of inorganic pollutants in the soil tends to be rather strong. In case of high contents 
it has to be evaluated for each individual case whether a risk to humans and the 
environment exists. In the following it may be necessary to take risk-reducing 
measures, such as a change and/or restriction of the current use of the soil or an 
exchange of the soil. 
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Organic pollutants 

In Austria systematic data on persistent organic pollutants are scarce. As can be 
seen from the data of the soil inventories of Carinthia, Upper Austria and Styria, 
PAH concentrations in topsoils usually are rather low. For benzo(a)pyrene, which 
often is used as an indicating component for the occurrence of PAHs, the standard 
value of 1 mg/kg for multifunctional use, determined by EIKMANN and KLOKE 
(1993), is exceeded only at 2 grassland sites. More soil contamination with persis-
tent organic pollutants occurs in conurbations as well as near industrial sites (e.g. 
Linz, Brixlegg). 

The emissions of persistent organic pollutants have been significantly reduced in 
Austria during the past years (see Chapter 4.2.3.10), which should have resulted in 
a lower concentration of pollutants in soils. Due to the high persistence and the 
partly low mobility of some of the organic pollutants, the contamination of soils with 
these substances and also with new chemical compounds, which have not been 
taken into account so far, will gain importance in future. 

Soil organic matter 

Regarding the content of organic matter in soils it can be assumed that it will not be 
reduced in Austrian soils, as there are efforts to introduce more organic soil im-
provers in agricultural soils, to establish grasslands, to leave harvest residuals in 
the fields and to make use of the carbon-storing capability of soils. Major threats of 
loss of organic matter would be adverse changes of land use (e.g. conversions of 
grassland into building land and of grasslands into arable land) and/or changes in 
the climatic conditions. It is necessary to maintain a site-appropriate amount of or-
ganic matter in the soils to ensure the maintenance of soil functions (filtering and 
buffering capabilities, storage of nutrients). 

Soil erosion 

As regards soil erosion, it can be assumed that soil erosion or areas susceptible to 
it will be reduced if the acceptance of protection measures against erosion in agri-
culture and the observance of suitable crop rotations (incl. forage cropping and 
temporary grasslands) keep increasing. However, the prevention of unfavourable 
changes of land use is a precondition to achieve this end (see Chapter 3.5.3.4). For 
a more comprehensive assessment more detailed data on the erosion situation in 
Austria are required. 

Preparation and provision of soil information 

The further development of interfaces for a joint analysis of national soil databases 
is an important step for future data provision. Both national (e.g. erosion risks, 
planning process) and in particular transnational activities (project TUSEC-IP, pro-
vision of soil information for EU-institutions, etc.) demand for a data situation in 
Austria that is as comprehensive as possible.  

With regard to the further development of BORIS, the following targets have been 
formulated: 

 further merging and preparation of existing soil data sets 
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 linkage of point data with spatial data from e.g. soil mappings 

 further development of the options for data provision on the Internet (see Chap-
ter 4.3.3.2) 

 use of the “Data Key Soil Science“ as a basis for new surveys 

 increased co-operation of Austrian federal authorities and authorities of the Aus-
trian Federal Provinces for joint compilation and use of data. 

 

 

 

4.3.5 RECOMMENDATIONS 

For a better risk assessment and illustration of tendencies of soil contamination fur-
ther soil surveys ought to be carried out (e.g. repetitions of soil inventories by the 
Federal Provinces and the Austrian Federal Office and Research Centre for For-
ests). Also the increase of existing and the establishment of new soil monitoring 
sites ought to be stepped up, primarily in Federal Provinces with no, or only a small 
number of, such sites. This would contribute to the implementation of the Soil Pro-
tection Protocol of the Alpine Convention and make it easier to meet the future EU-
Directive on Soil Monitoring. 

The results of the present evaluations from BORIS clearly show that alpine soils are 
especially at risk from input of airborne pollutants and can only be effectively pro-
tected by a reduction of emissions at international level (e.g. by the observance 
of EU regulations and the implementation of the Alpine Convention). The input of 
heavy metals and also of airborne organic pollutants therefore has to be kept as 
low as possible for environmental precaution reasons. In addition, the input 
through fertilisers and secondary raw materials (sewage sludge, residuals from 
fermentative processes derived from the production of biogas and compost) has to 
be monitored on a greater scale and pollutant loads have to be reduced in the base 
materials used for production. 

For organic pollutants the data set derived from first investigations is still unsatis-
factory. Furthermore there has been no agreement on a list of persistent organic 
pollutants as a minimum requirement for soil inventories and/or soil monitoring 
sites. It is necessary to establish such a list, and determine comparable methods 
for sampling, treatment of samples and chemical analysis, as well as suitable refer-
ence values for POPs in soils by an expert group. 

With regard to EU soil strategy, reference values ought to be defined on a uniform 
federal basis. This might be achieved by means of a harmonisation of regulations 
specific to the Federal Provinces (e.g. soil protection and/or sewage sludge acts 
and ordinances) and the establishment of joint working groups including scientific 
experts. 

Soil protection targets tend to be formulated very generally and primarily for agricul-
tural interests in soil-relevant regulations (e.g. soil protection acts of the Federal 
Provinces). In this area more clarity as well as an expansion of the scope of protec-
tion and measures, as well as a consideration of soil functions and the inclusion of 
sustainable management is required. 
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The importance of networking and the optimum use of existing soil information 
will grow as well. For this purpose it will be necessary to appropriately prepare the 
data existing in the various institutions, to make them user-friendly and available for 
the implementation of soil conservation measures. Some institutions have either al-
ready successfully undertaken this process (e.g. Federal Environmental Information 
System of the province of Styria, BORIS of the Umweltbundesamt) or are currently 
drafting suitable solutions. Another major aspect is the merging of point and spatial 
data sets to simplify the assessment of soil conditions. Suitable methods for merg-
ing have to be developed for this purpose. To be able to demonstrate and assess 
complex connections and impacts on the soil, integrating data regarding other envi-
ronment media, landscape (geodata) and economic sectors is becoming more im-
portant. The availability of these data - duly processed and prepared - must be 
guaranteed at national level. 

There is also a need to act when establishing further databases and further plan-
ning processes regarding urban soils (“urban soil mapping“) at local level for future 
assessments and planning in the urban area. Besides, upon the determination of 
parameters to be monitored, a focus ought to be placed on the specific properties 
of urban soils, as, for example, the description of the present soil materials and to 
comprehensively document the impact of the input of foreign materials from con-
struction activities. 

In the planning processes undertaken so far, soil usually has been documented 
merely as a failure to meet a conservation objective. Therefore it will be necessary 
in future to formulate qualitative (ecological management of soil) and quantitative 
targets (economical management of soil) as well as control parameters (indicators) 
or assessment procedures and recommendations for actions to be taken at the dif-
ferent planning levels. By such integration of soil protection targets it can be guar-
anteed that decisions taken during the planning processes can actually be imple-
mented. Indicators contribute to the attainment and evaluation of the respective 
targets and promote a more efficient, since more target-oriented, data survey. 

Warranting the multiple capacities of the soil for different uses, it will be necessary - 
apart from lessening the input of pollutants - to reduce loss of soil by erosion. This 
can be achieved by means of suitable agricultural management measures and 
by safeguarding the maintenance and/or remediation of sufficient organic matter in 
the soil (e.g. by promoting organic farming and stepping up greening measures 
and/or conversion of arable land into grassland areas). For the identification of ar-
eas with a need for action an Austria-wide evaluation on the basis of models will be 
necessary. 

For the conservation of soil it will be necessary to restrict the removal and transport 
of soil material on a national basis as well as to reduce the land consumption to 
stem soil sealing, which may be achieved by measures such as urban densification, 
reduction of road construction and consideration of soil quality in local and supra-
local spatial planning procedures as well as a moderation when assigning of areas 
for settlement and industrial purposes. 

Apart from precaution measures also rehabilitation and rectification measures 
ought to be taken, for example by downsizing over-dimensioned plants, de-sealing 
and recultivation of built-up areas, brownfield re-development and site remediation, 
which will contribute to an improvement of soil condition. 
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Generally, the principle of environmental responsibility should be applied also in 
terms of the soil, which means that a degradation prohibition for the landowner 
should be applied, so that a sustainable use of the soil will be possible for the suc-
cessors. 

In the long term an increased responsibility for the soil and its conservation has to 
be established. For this purpose it will be increasingly important to actively ap-
proach different target groups (e.g. political decision makers, teachers and the in-
terested public) to make them aware of soil matters by means of well-prepared in-
formation. Suitable measures would be the integration of soil problems into adult 
education and in regular school lessons, the establishment of nature trails and ex-
hibitions as well as media work and information on the Internet. 

 

 




