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Figure 3. Combined Palustrine and Estuarine 
Wetland Change 1992 - 1997
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Figure 4.  Resons for Wetland Losses
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Box 3 
The thick plaggen soils of 
the eastern part of The 
Netherlands originated 
through spreading a 
mixture of sheep manure 
and sods of heath- and 
sometimes grassland on 
nutrient-poor sandy 
fields. Over the centuries 
this gave rise to low 
dome-shaped landscape 
forms, so called essen 
(see photograph) and 
typical soil profiles. The 
structure and water and 
nutrient holding capacity 
of the soils greatly 
improved through the addition of the mixture of manure and sods. They form a separate soil 
group in FAO classification and Soil Taxonomy. It is estimated that more than 80% of this 
special cultural European soil-type is located in the eastern part of The Netherlands. Most are 
rich in archeological findings. Only one of the six main provinces they are located in, has an 
active interest in their conservation, although in two other provinces interest of conserving of 
what is left, has grown. Because these soils are located near villages and towns many of 
them have been destroyed by sealing during the past decennia. In some cases the plaggen 
soil was removed and sold before building over. Through harvesting modern agricultural 
products such as lilies and trees large quantities of the plaggen soil material are removed 
from the ‘essen’. The amounts removed list among the highest rates of soil erosion in Europe 
(Jungerius, 2005). 
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Box 4 
In the Netherlands there is a fast developing tendency to cover over vegetable and flowers 
growing, and glass houses are built everywhere. Most provinces try to prevent them sprawling 
all over the countryside by assigning them to certain areas through spatial planning 
instruments. 
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Local Governments (155)  
Local Environment Plans 

Government Agencies 
Expertise & Regulation 

 

NSW Natural Resource 
Commission 

Sets State targets 
Audits CMAs 

13 NSW Catchment 
Management Authorities  

CMA plans & targets 
Incentive payments 

Development assessment 

Federal & State 
Environmental Laws 

& Regulations 
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geogenic and
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forming
landscapes

Infrastructure

THE SIX MAIN FUNCTIONS AND USES OF SOIL
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The impact of human activities on soil

Blocking of soil
functions important to
the ecology of the
landscape

Destruction of soil

Gradual
destruction of
soils

Reduction in
soil fertility

Soil erosion

Manures and
fertilisers

Sewage
sludge

Gravel
extraction

Compaction

Gradual
disappearance
of farms

Pesticides &
herbicides

Destruction of soilChanges in the
structure of
soils

Reduction in
soil fertility

Sealing
Distruction of

humus

Accumulation/
contamination

Heavy metals

Contamination of soils and ground water with
applied agrochemicals and atmospheric
pollutants

Changes in soil composition

Adverse impacts on living organisms in the soil

Acidification

Release of toxic
substances

Acids
Diffuse input of contaminants as

particulates

Persistent substances
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SOIL DEGRADATION
Local and diffuse contamination
Soil  acidification
Salinisation
Nutrient load (soil eutrophication) or
Nutrient depletion
Physical degradation
Biological degradation

SOIL LOSS
Soil Sealing
Soil erosion
Large scale land movements

The DPSIR Framework Applied to Soil

Human population
Land development
Tourism
Agricultural
production
Transport
Industry/Energy
Mining
Natural events
Climate change
Water stress

PRIMARY PROTECTION
Desertification Convention
Development of a national/
regional soil protection policy

SECONDARY PROTECTION
Reform of agricultural
programmes
Specific regulations or directives

INDIRECT (Effects on
other media)
Changes in population
size and distribution,
Loss of biodiversity,
Climate change,
Water stressEmission to air, water

and land
Urban expansion (soil sealing)
Infrastructure
Construction
De-forestation
Forest fires
Nutrient mining

DIRECT
(Changes
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Driving
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Concept for integrated research in soil protection and soil resource management

MAIN RESEARCH GOALS
RESEARCH CLUSTERS

(see Fig. enclosed) SCIENCES INVOLVED

1

To understand the main
processes in the eco-subsystem
soil; underlying soil quality and
soil functions, in relation to land
uses and soil.

Analysis of processes related to the threats
to soil and their interdependency: erosion,
loss of organic matter, contamination,
sealing, compaction, decline in biodiversity,
salinisation, floods and landslides.

Inter-disciplinary research through co-
operation of soil physics, soil chemistry, soil
mineralogy and soil biology.

2
To know where these processes
occur and how they develop with
time.

Development and harmonisation and
standardisation of methods for the analysis
of the State (S) of the  threats to soil and
their changes with time = soil monitoring.

Multi-disciplinary research through co-
operation of soil sciences with
- geographical sciences,
- geo-statistics,
- geo-information sciences (e.g. GIS).

3

To know the driving forces and
pressures behind these
processes, as related to policy
and decision making on a local
regional or global basis.

Relating the 8 threats to Driving forces (D)
and Pressures (P) = cross linking with
cultural, social and economic drivers, such
as policies (agriculture, transport, energy,
environment etc.) as well as with technical
and ecological drivers, e.g. global and
climate change.

Multi-disciplinary research through co-
operation of soil sciences with political
sciences, social sciences, economic
sciences, historical sciences, philosophical
sciences and others.

4

To know the impacts on the eco-
services provided by the sub-
system soil to other
environmental compartments
(eco-subsystems).

Analysis of the Impacts (I) of the threats,
relating them to soil eco-services for other
environmental compartments: air, water
(open and ground water), biomass
production, human health, biodiversity,
culture.

Multi-disciplinary research through co-
operation of soil sciences with geological
sciences, biological sciences, toxicological
sciences, hydrological sciences, physio-
geographical sciences, sedimentological
sciences and others.

5

To have operational tools
(technologies) at one's disposal
for the mitigation of threats and
impacts.

Development of operational procedures for
the mitigation of the threats = Responses
(R).

Multi-disciplinary research through co-
operation of natural sciences with
engineering sciences, technical sciences,
physical sciences, mathematical sciences
and others.

W.E.H. Blum and J. Büsing, 2004
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THE 5 MAIN SOIL RESEARCH CLUSTERS
1. Analysis of processes related to
the 8 threats to soil and their
interdependency: erosion, loss of
organic matter, contamination,
sealing, compaction, decline in
biodiversity, salinisation,
floods + landslides

2. Development, harmonisation and
standardisation of methods for the
analysis of the State (S)  of the 8 threats
to soil and their changes with time = Soil
monitoring

4. Analysis of the
Impacts (I) of the 8
threats, relating
them to soil eco-
services for other
environmental
compartments:
- air
- water (open +
  ground water)
- biomass
  production
- human health
- biodiversity
- culture

Soil

Ground Water

Biodiversity

Open Water

Air
Biomass Production
(e.g. food chain)

Human Health

W.E.H. Blum, 2004

5. Development of strategies and operational
procedures for the mitigation of the threats =
Responses (R)

Culture

3. Relating the 8 threats to Driving forces
(D) and Pressures (P) = Cross linking with
cultural, social and economic drivers, such
as EU and other policies (agriculture,
transport, energy, environment etc.) as
well as technical and ecological drivers,
e.g. global and climate change
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World

Country /Region

Farm, Household

Short,medium- and
long-term temporal scales

GATT (WTO)
economic and
social theories,
property rights,
price of energy

Market conditions,
transport systems,
social security,
educational systems

Land tenure,
family structure,
family income,
health care

Climate change,
change in
biodiversity

Macroclimate
altitude, topography,
biodiversity,
soil distribution pattern,
technical infrastructure

Microclimate,
topography,
soil quality,
water resources,
biodiversity

Cultural, Social and Economic
Driving Forces

Ecological
Driving ForcesDIMENSION

OF SPACE

DRIVING FORCES OF LAND AND SOIL DEGRADATION -
DIMENSIONS OF SPACE AND TIME
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PRIORITY RESEARCH AREAS FOR SOIL PROTECTION AND
THE MANAGEMENT OF NATURAL RESOURCES BASED ON

DPSIR
1. Processes influencing soil
functions and soil quality

2. Spatial and temporal changes of soil
processes and parameters (State S)

4. Factors (threats)
influencing soil
eco-services
(Impacts I)

5. Strategies and operational procedures
for soil protection (Responses R)

Soil

Ground Water

Biodiversity

Open Water

Air
Biomass Production
(e.g. food chain)

Human Health

W.E.H. Blum, 2004

Culture

3. Ecological, technical, economic and
social drivers of soil threats (Driving
forces and Pressures, D+P)
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