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Annex 1 

General description of the seven areas of research 



8.4 General description of the seven areas of research 

In Chapters 4, 5, 6 and 7 and the tables in Annexes 3 and 4, a number of specific research needs are mentioned. 
In this paragraph, we summarise these needs according to the seven fields of research indicated above. It is 
inevitable that some research needs appear in more then one research field. The specific research needs are still 
relevant if we want to look in more detail at the needs in a specific area.  

8.4.1 Transformation processes 

This research area focuses on the function of the soil transformation processes, such as physical, chemical and 
biological processes, which are relevant to the functioning of the soil as a system. Research needs are related to: 
State 
- Do we have good indicators about the state and functioning of the transformation processes to evaluate 

whether there is a “healthy” soil ?  
- Can we bridge models about transformation processes from micro to macro scale? 
Impact 
- What is the impact of climate change on the transformation processes, such as the mineral cycles of carbon 

and methane? 
- What are the effects of changes in land use on transformation processes? 
- What is the role of transformation processes in the fate of persistent and emerging pollutants? 
- What effect do different remediation technologies have on the transformation processes? 
Response 
- How can we restore and enhance transformation processes in urban areas (i.e. make a soil “healthy” again) 

or restore the functions after different remediation activities? 
- Can we improve models for decision making towards responses of the transformation processes of the soil? 

8.4.2 Biodiversity 

Biodiversity is an important characteristic of the soil because of the important role of soil in the functioning of 
the biosphere. Most research needs relate to the role and state of biodiversity. 
State 
- What are the key parameters in determining the state of biodiversity for a healthy soil? 
- How can we monitor these parameters? 
- How can we determine the activity of relevant organisms? 
- What is the heterogeneity of the biodiversity, especially with regard to the rhizosphere 
- What is the role of biodiversity in mineral cycles or the transformation processes in general ? 
- What is the role of the soil as a gene pool and how can we make use of or explore the potentials of this gene 

pool? 
Impact 
- What are the impacts of climate change, changes in land use or sealing on the biodiversity? 

8.4.3 The impact of several driving forces on the hydrological system and responses 
A specific characteristic of the soil system is its role in the hydrological system, the interaction between soil and 
groundwater and between groundwater and surface water. 
State 
- We require more data about the relation between groundwater and surface water quality 
Impact 
There are significant research needs regarding the effects of several pressures on the hydrological system and 
groundwater quality, such as : 
- Energy storage (heat, cold) on the chemical equilibrium of groundwater and the groundwater level 
- Monoculture production (of biofuels) including secondary effects (use of pesticides) on groundwater quality 

and use of groundwater 
- Climate change resulting in extreme variation in the intensity of rainfall (also droughts) and temporary 

flooding on soil and groundwater quantity and quality 
- Agricultural practices on groundwater quality (phosphate, ammonia, nitrate) and changes in groundwater 

level 
- Mining activities on groundwater level and flow and quality 
- Sediments on groundwater quality 
- Filtration of rainwater on groundwater quality 
- Long droughts on the filtering capacity of the soil
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Response 
- We need decision support systems for using groundwater or surface water for different purposes 
- Possibilities and effects of storage of water in deep aquifers 
- Preservation and enhancement of storage of rainwater in aquifers in urban areas 
- Methods for the enhancement of infiltration capacity  
- Methods for the enhancement of biological processes to improve groundwater quality 
- Management systems of resources and impacts, such as land use, sealing, infiltration, filtering and models to 

support management 
- Approaches to improve the relation between river basin management and urban planning 

8.4.4 Climate change and sustainable energy 
Climate change and the policy to increase the use of sustainable energy is a driving force that influences several 
soil functions. For this reason, many research needs relate to the impact of these driving forces on soil functions. 
The effects on the carbon cycle is an issue that arises in several research needs. 
State 
- What is the potential of soil and groundwater to store heat and cold
- Can we use historical data of soil and groundwater to study the long-term changes in carbon cycle
- Can we use labelled carbon to study the carbon cycle
Impact 
- Of biomass and monoculture production on soil quality 
- Of the use of organic residues of biofuel production on soil quality 
- Of storing carbon in the form of biochar: stability, effect of accumulation of other components 
- Of storage of heat and cold on groundwater quality and groundwater level 
- Of the use of thermal energy on biodiversity and groundwater quality 
- Effects in terms of time of buffering of greenhouse gasses in soil 
- Of climate change on carbon cycle and pH changes 
- Of  heavy rainfalls and temporary flooding on groundwater quality 
- On soil ecology and biodiversity, growth and fate of pathogens 
Response 
- We need to develop economic and lifecycle analyses of the use of different biofuel crops and the complete 

chain of production, also with respect to the impact on soil functions 
- Can we change soils and areas from a carbon source into a carbon sink  
- We need to develop management options of wetlands to reduce peat oxidation and enhance the formation of 

organic material 
- Models to predict the spread of heat and cold in groundwater 

8.4.5 The impact of sustainable agriculture 

There is a common awareness in many countries that we need to change the way in which we produce 
agricultural products (dairy products and crops) to maintain a fertile soil with a high yield without negative long-
term effects on the environment. This issue is growing in importance because of the growing need for food and 
changes in consumption throughout the world. 
State  
- Can biodiversity be used as a parameter for sustainable agriculture
- Data about the loss of agricultural land due to urbanisation and contamination 
Impact 
- Of changes in diet: increased consumption of meat and the effect on the need for agricultural land 
- Of the production of transgenic crops 
- Use and fate of pesticides 
- Of compaction on soil quality and yield 
Response 
- Development of more resilient and highly productive land and prevention of degradation of land by 

agricultural production 
- Reduction of the use of pesticides through the role of biodiversity of soil 
- Comparison and environmental impact assessment of different sources of nutrients (fertilisers, manure, 

compost, sewage sludge) 
- Development of agricultural practices to  reduce the emission of phosphate and nitrate and changes in

groundwater quality 
- Mining of phosphate from soil and groundwater 
- Changes in practices to reduce compaction  
- The use of minor land with high input and output strategies 
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8.4.6 Contamination 
Contamination is still a generalised field of research, not specifically in relation to soil functions, but to the risk 
to human health and ecological effects and approaches and technologies to reduce these risks. 
Risk assessment of contaminants: 
- Improvement of  risk assessment methods 
- Quantification of risks for human health from contaminated areas (cancer/TDI). How many individuals are 

affected, which individuals, can they avoid being affected? 
- How large is the impact on ecosystems (ecosystem services)? 
- How do the risks change over time? What is the effect of remediation measures? 
- Development of methods for validation of exposure and load 
- Tools for risk evaluation concerning ecological, economical and social/cultural aspects 
- Fill the gaps in knowledge about important parameters in risk assessment models (human and eco 

toxicology of pollutants, physical/chemical data, abundance/behaviour of exposed organisms, etc.)   
- What is the relation between risks from soil pollution and other environmental risks: 
- Which part of human and ecosystem exposure is coming from contaminated land vs. other sources 
Impact 
- Of diffuse contaminations from agricultural practices 
- What is the interaction between contaminated land – groundwater - recipients – catchments areas  
- Fate of pesticides and emerging components 
- Transfer of pathogens to groundwater 
- How to estimate the total pollution load on a recipient  
The role of the filtering capacity of soil for the attenuation and storage of contaminants:  
- Which soil types are good and which are bad in terms of filtering and storing pollution? What are the 

potential long-term releases of which contaminants?
- How does soil work, which kind of soil interfaces with different pollutants? 
- How resilient is the soil filter capacity in the long term? Can you improve resilience? What is destroying 

the filtering capacity? 
- What is the behaviour of heavy metals in the unsaturated soil? Which processes effect mobilisation and

demobilisation?  
- How does the soil ecosystem influence the filtering capacity and groundwater quality? 
- How can we change the scale : from the local scale (site scale) to the regional scale : which tools, 

extrapolation methods, models ?  How do we link soil (local) models to water catchment models? 
Remediation 
- New remediation alternatives 
- Enhancement of the implementation of remediation technologies 
- Tools for comparison of the sustainability of different remediation solutions 
Regional management of contaminations: 
- How do we shift from a site-specific approach to an area approach. 
- Development of sustainable management systems of contaminated land in urban areas 
- Management of multiple pollution sources 
- How to manage historical contaminations that cannot be removed 
- Development of tools for prioritisation of remediation 
- Methods for the discrimination of sources of pollution in a specific area 
- What are the costs for management of diffuse polluted land? What are the economical aspects of risk 

evaluation /risk management? 
- How do we calculate the societal costs for land use restrictions? 
- The development of methods for comparison between different investments: remediation 

projects/environmental projects/other societal projects 

8.4.7 Relationship between soil functions and the role and responses of the socio-economic 
system. 

There are several research needs to change soil quality management from a specific sectoral policy and
management issue into an integrated factor in social and economic decision processes. 
- Approaches to improve the awareness of citizens about the value of soil transformation processes  
- Methods to improve  the awareness of the value of biodiversity 
- How can we increase the societal awareness about the main dilemmas relating to food production  
- How do we express environmental and social quality in economic assessments 
- Methods to determine the value of soil transformation processes depending on land use 
- Methods to determine the value of biodiversity 
- What are the societal costs of land use restrictions 
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- Development and implementation of administrative systems for soil contaminations and restrictions of land 
use 

- Integration of soil and groundwater quality management into spatial planning 
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Name Institution Country Contact 

Marion BARDY 

CGDD/DRI/SR - Ministère de l'Ecologie, de 
l'Energie, du Développement Durable et de 
l'Aménagement du Territoire  France marion.bardy@developpement-durable.gouv.fr  

Nadine DUESO 
ADEME - Agence de l’Environnement et de 
la Maîtrise de l’Energie France nadine.dueso@ademe.fr  

Isabelle FEIX 
ADEME - Agence de l’Environnement et de 
la Maîtrise de l’Energie France isabelle.feix@ademe.fr  

Jörg FRAUENSTEIN UBA - Umweltbundesamt Germany joerg.frauenstein@uba.de 

Elfriede FUHRMANN 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria elfriede.fuhrmann@lebensministerium.at 

Evgueni GORDOV 
Director of Siberian Center for Environmental 
Research&Training Russia gordov@scert.ru, egordov@yahoo.com 

Arbina HAXHIREXHA 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Albania arbrexha@hotmail.com 

Kerstin JANSBO 
SEPA - Swedish Environmental Protection 
Agency Sweden kerstin.jansbo@naturvardsverket.se 

Bernhard KAAR 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria bernhard.kaar@gmx.tm 

Maria KEUSCHNIGG 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria maria.keuschnigg@lebensministerium.at 

Manuela KIENEGGER 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria manuela.kienegger@gmx.at 

Alfred LENAUER 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria Alfred.Lenauer@lebensministerium.at 

Katharina 
LIEBENBERGER Zentrum für Perspektivenentwicklung Austria office@perspektivenentwicklung.at 
Eneida MARA   Albania eneidamara@gmail.com 

Esther MICHOR 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria esther.michor@lebensministerium.at 

Regine PATEK KPC - Kommunalkredit Public Consulting Austria R.Patek@kommunalkredit.at 

Andreas PICHLER 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria andreas.pichler@lebensministerium.at 

Marlena ROTAR UE FISCSU  Romania marlena.rotar@uefiscsu.ro  

Björn SELLBERG 

FORMAS - Swedish Research Council for 
Environment, Agricultural Sciences and 
Spatial Planning Sweden Bjorn.Sellberg@formas.se 

Andrea 
SPANISCHBERGER 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria Andrea.Spanischberger@lebensministerium.at 

Orhan USLU 

Bahcesehir University Çiragan Caddesi - 
Department of Environmental Engineering 
Faculty of Engineering Turkey orhan.uslu@bahcesehir.edu.tr 

Sofie VAN DEN BULCK 
OVAM - Openbare Vlaamse  
Afvalstoffenmaatschappij Belgium sofie.van.den.bulck@ovam.be 

Ingrid VAN REIJSEN 
SKB - Netherlands Centre for Soil Quality 
Management and Knowledge Transfer NL Ingrid.vanReijsen@SKBodem.nl 

Johan VAN VEEN 
SKB - Netherlands Centre for Soil Quality 
Management and Knowledge Transfer NL johan.vanveen@tno.nl 
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Harry VERMEULEN 
SKB - Netherlands Centre for Soil Quality 
Management and Knowledge Transfer NL harry.vermeulen@skbodem.nl 

Stefan VETTER 

BMLFUW - Federal Ministry of Agriculture, 
Forestry, Environment and Water 
Management Austria stefan.vetter@lebensministerium.at 

Elze-Lia VISSER 
SKB - Netherlands Centre for Soil Quality 
Management and Knowledge Transfer NL   

Heinz Peter WALLNER Wallner & Schauer GmbH Austria wallner@zukunftsberater.at 
Arnd WIELAND UBA - Umweltbundesamt Germany arnd.wieland@uba.de 

Odeta ZHEKU 

Ministry of Environment, Forests and Water 
Administration - UNDP Climate Change 
Program Albania odeta.zheku@undp.org 



ERANET 003219 SNOWMAN T632.March_2009_Meeting report 2009-04-06 

- 39 - 

Annex 3 

�

�



ERANET 003219 SNOWMAN T632.March_2009_Meeting report 2009-04-06 

- 40 - 

�



ERANET 003219 SNOWMAN T632.March_2009_Meeting report 2009-04-06 

- 41 - 

History of the file:

Stefan Vetter/ BMLFUW 
08.04.2009 

Peter Wallner/ Wallner & Schauer GmbH 
07.04.2009 

Esther Michor/BMLFUW 
6.04.2009 

Project team meeting / BMLFUW 
Esther Michor, Maria Keuschnigg, Bernhard Kaar, Stefan Vetter 
02 04 2009 

Esther Michor/ BMLFUW 
27.03.2009 

Project team meeting / BMLFUW 
Esther Michor, Maria Keuschnigg, Bernhard Kaar, Stefan Vetter 
26.03.2009 

Peter Wallner/ Wallner & Schauer GmbH 
23.03.2009 


