
THE ECOLOGY WORKING GROUP FOCUSSING ON SOIL CONSERVATION 
OF DANUBE COUNTRIES WORKING COMMUNITY  - M. Zupan, University of Ljubljana, Centre for Soil and Environmental Research

University of Ljubljana, Biotechnical faculty
Centre for Soil and Environmental Sience

EU Framework Directive 

for Soil Protection

Actions in Slovenia
Marko Zupan*, Petra Krsnik** 

 
**Environmental Agency of the Republic of 

Slovenia, 
Vojkova 1b, Ljubljana
1000 Ljubljana, Slovenija
E-pošta: petra.krsnik@gov.si
http://www.arso.gov.si

 
 

 
*University of Ljubljana, Biotechnical 

faculty,
Centre for Soil and Environmental 

Science, 
Jamnikarjeva 101
1000 Ljubljana, Slovenija
E-mail: marko.zupan@bf.uni-lj.si;  
http://www. bf.uni-lj.si



THE ECOLOGY WORKING GROUP FOCUSSING ON SOIL CONSERVATION 
OF DANUBE COUNTRIES WORKING COMMUNITY  - M. Zupan, University of Ljubljana, Centre for Soil and Environmental Research

 

 

Information on soil properties:
•Soil maps: 1:25.000, 1:250.000, 1:1M

•Soil thematic maps (vulnerability, suitability, ...)

•National Soil Information System

Disscusions on Soil Theats:
•Meetings and conferences (GLOBE, PDS)

Actions and Documents:
•National Environmental Action Plan (ReNPVO, 2006)

•Local Environmental Action Plan (Municipaltiy of Maribor)  

•Publications (Soil pollution, 2008)

•Research projects (Harmonization of parametrs for NSIS 
and several others)

•Decree on remediation of contaminated areas (Mezica 
valey; 2008)
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Slovenian Soil Science Socitety

The council for environmental protection of 
the republic of Slovenia

Ministry of Environment and Spatial Planning

Environmental Agency of the Republic of 
Slovenia

Ministry of Agriculture, Forestry and Food
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SOIL 
DEGRADATION
•reversible

•irreversible  

GLOBAL WARMINGGLOBAL WARMING

CLIMATE CHANGESCLIMATE CHANGES
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Soil Threats -Soil Threats - EU (COM 231, 2006)

EROSIONEROSION ****

SEALINGSEALING ********

CONTAMINATIONCONTAMINATION **********

ORGANIC MATTER DECLINEORGANIC MATTER DECLINE ******

LANDSLIDESLANDSLIDES ******

SALINIZATIONSALINIZATION **

COMPACTIONCOMPACTION ****

BIODIVERSITY DECLINEBIODIVERSITY DECLINE ****

Expert judgement for Slovenia:
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Pb = 200 ppmPb = 200 ppm

Cd = 1,2 ppmCd = 1,2 ppm
Fe = 60000 ppmFe = 60000 ppm Pb = 600 ppmPb = 600 ppm

Cd = 20 ppmCd = 20 ppm Zn = 3000 ppmZn = 3000 ppm

SOIL CONTAMINATION – INVISABLE TREATHSOIL CONTAMINATION – INVISABLE TREATH

Cu
Atrazin

e
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PESTICIDES    
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PESTICIDES 
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MINIG AND SMELTING FACILITIES  

Litija

Celje

Idrija

Jesenice
Mežica

Sv. Ana

Šajn R., GeoZS
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Impacts of Pb-Zn mine, Pb smelter and ironworks in 
Meža valley

  Rudnik Mežica (Pb-Zn-Mo mine)
• Period of operation: 1665 -1994
• Excavated ore:  19.000.000 t

  Žerjav (Pb smelter plant)
• Period of operation: 1746 - today
• Metal production: ~ 500.000 t Pb

  Železarna Ravne (ironworks)
• Period of operation: 1835 - today
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Meza valley  – smelter site ZERJAV

1970 - 1980 the most severe 
pollution  (SO2)

Wally of death

NATURAL SUCCESSION 
Situatuion in 2005:

(tolerant plants 
hyperaccumulators, ...) 

SOILS ARE STILL HEAVILIY CONTAMNATED!SOILS ARE STILL HEAVILIY CONTAMNATED!
Decree on improvement of environmental conditions in Meza valley, 2008! 
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Recultivation, remediation and reuse of 
contaminated soils

Brownfields in urban areas
• could be rebuilt with new buildings or pavements (reuse) 
• special care on management of contaminated material. 
• all uncovered areas (soils) should be stabilised, covered with 

unpolluted fertile soil layer and revitalised with plants (grass or other 
cover plants). 
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BROWNFILED REMEDIATION: ‘Old zinc smelter’ site CeljeBROWNFILED REMEDIATION: ‘Old zinc smelter’ site Celje
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Soil legislation in Slovenia
 Article No. 96. of  Environmental Protection Act - monitoring of the 

State of the Environment (OJ RS, No. 32/93, 41/04, 39/06)
 Decree on the limit input concentration values of dangerous substances 

and fertilizers in soil (OJ RS, No. 84/05)
 Decree on the Limit, Warning  and Critical Concentration Values of 

Dangerous Substances in Soil (OJ RS, No. 68/96)
 Rules on monitoring of the input of dangerous substances and plant 

nutrients into the soil (OJ RS, No. 55/97)
 Regulation on burdening of the soil with waste input (OJ RS, No. 3/03) 
 National Environmental Action Plan (Official Journal of the Republic of 

Slovenia, No. 83/99) in and Resolution on National Environmental 
Action Plan 2005-2012. (OJ RS, No. 2/06).

 Agricultural land act (OJ RS, No. 59/96, 31/98 in 01/99)

OJ RS = Official Journal of the Republic of Slovenia
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Environmental Protection Act 
Soil monitoring in Slovenia is legislated by Environmental protection act 
(Official Journal of Republic of Slovenia, 1993, 2004, 2006), in Article 
No. 96. – environmental monitoring: 
 The State shall carry out monitoring of natural phenomena, state of 

the environment and environmental pollution.
 The monitoring of natural phenomena shall include monitoring of 

meteorological, hydrological, erosion, geological, seismological, 
radiological and other geophysical phenomena.

 The monitoring of the state of the environment shall include 
monitoring of soil and air quality and of biological diversity.

 The monitoring of the environmental pollution shall include 
monitoring of emissions into soil, water and air.

Decree on soil 
pollution monitoring 

SOIL POLLUTION MONITORING IN SOIL POLLUTION MONITORING IN 
THE REPUBLIC OF  SLOVENIATHE REPUBLIC OF  SLOVENIA
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National Environmental Action Plan
• was adopted at the governmental level in 1999 and a Resolution on 

National Environmental Action Plan in 2006
• the NEAP set out the goals, guidelines and strategy for environmental 

protection and the use of  natural resources
• the main goals are to prevent further chemical and physical contamination 

and to perform remedial actions where necessary and feasible, 
• detailed action plan for the next period (2005-2012) is established 

including:
 preparation of  legislation concerning the soil immission 

monitoring on State level (National monitoring programme);
 adoption the Codes of good agriculture practice according the 

Nitrate directive;
 proceeding of the assessment of soil pollution (quality);
 establishing soil information system on State level;
 prevention measures including education and training.
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Soil pollution assessment 1989 - 2007

 

RESEARCH OF SOIL POLLUTION IN SLOVENIA
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Data availability
 data are collected at the Environmental Agency of the 

Republic of Slovenia (EARS),

 this data are also part of data collection of Infrastructural 
center for Soil and Environmental Science within Network of 
research infrastructual centers of University of Ljubljana

• database on soil at EARS is under development (Oracle, 
SDE, GIS),

• reports are available on the Internet, other data on request,

• reporting to EEA – not obligatory, Slovenia does not 
report, since the requested data is reffering to local 
contaminated sites (register is not established jet)
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Future actions
• comparison of so far existing methodology for soil quality 

assessment in Slovenia (ROTS, 2000) which should be 
harmonized regarding the EU guideline (overview of soil , 
harmonization of reference methods for parameters, equipment 
and holders of activity),

• elaboration of  framework programme of sampling regarding 
ReNEAP objectives (from assessment to monitoring),

• to compile and implement Decree (Rules) on soil pollution 
monitoring.
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Inclusion of contents according to EU legislation:

 monitoring establishment and defining operative method and 
form of reporting  for state and EU purposes,

 soil information system and its inclusion in others (GIS) national 
and EU information systems, 

 proposal of remediation measures for most endangered areas,

 implementation of remediation actions.

The following should be 
done:
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 ORGANIC MATTER 

IN SLOVENIAN SOILS

 
University of Ljubljana, Biotechnical faculty,
Centre for Soil and Environmental Science, 
Jamnikarjeva 101
1000 Ljubljana, Slovenija
http://www. bf.uni-lj.si

Slovenian Forestry Institute,  
Večna pot 2, 
1000 Ljubljana, Slovenija
http://www.gozdis.si

                     
Agricultural institute of Slovenia, 
Hacquetova 17 
1000 Ljubljana, Slovenija
http://www.kis.si

 

M. Zupan, H. Grčman, R. Mihelič, 
M. Šporar, F. Lobnik

M. Kobal, M. Urbančič, K. Eler,     
P. Simončič

J. Sušin, B. Vrščaj
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SLOVENIJASLOVENIJA

Total area: 20.273 kmTotal area: 20.273 km22

•  10% lowlands 10% lowlands 
      18% with valleys18% with valleys

•  8,78,7 % arable land % arable land

•  1515 % permanent pastures % permanent pastures

•  60 60 % woodland% woodland

•  44% karstic territory 44% karstic territory 
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High Alps

Alpine Foreland

Coastal -
Mediterranean

Dinaric Plateau

Sub-Pannonian region

Sub-
Mediterranean

High Alps

Alpine Foreland

AustriaAustria

ItalyItaly

HungaryHungary

CrotaiaCrotaia

Adriatic seaAdriatic sea

Slovenia is small county with 
high diversities: several soil 
types with different physical, 
chemical and biological 
properties; climate; 
hydrological and geological 
conditions. 
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ORGANIC MATTER CONTENT IN 
SLOVENIAN SOILS (% OM)

Soil 
depth
(cm)

Soil organic matter (%)

SOIL POLLUTION 
ASSESSMENT* SOIL FERTILITY PROGRAM**

grassland arable grassland arable plantations

0-5 11,2 

3,9 

5,7 – 9,1

3,4 – 3,7 2,3 – 3,2
5-20 6  

20-30 3,4 

*     Zupan et. al, 2008                      **   Sušin et al., 2007
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SOIL ORGANIC 
MATTER CONTENT

(%)

AGRICULTURAL LAND USE
(topsoil)

Soil inventory Fertility control

> 2 86,2 % 90,7 %

> 4 30,9 % 39,0 %
Sušin & 
Vrščaj, 2007

• Humid climate

• Land use (grasslands)

• Organic fertilizer
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CARBON STOCK 
IN SLOVENIAN SOILS (t/ha)

Land use
CARBON STOCK (t/ha)

Organic 
part

Mineral 
part Together  

ARABLE 0 164 164

FORESTS 5,6 150 155,6

PASTURES 3,4 150 153,4

MEADOWS 2,8 143 145,8 Kobal et al., 2007

• 886 soil profiles (national soil inventory and BIOSOIL project)

• for bulk density PTF ware used (% clay, % Corg.)
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IMPACT OF SOIL CULTIVATION ON 
SOIL ORGANIC MATTER CONTENT

Sušin & 
Vrščaj, 2007

WITHOUT 
INTENSIVE 
CULTIVATION

extensive 
orchards,
aban-
doned 
land, 
olive 
gardens

INTENSIVE 
CULTIVATION 
(PLOUGHING)

fields, 
gardens, 
planta-
tions 
(hop, 
grape, 
fruit)
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Sušin & Vrščaj, 2007

OM (%) in SOILS WITHOUT INTESIVE CULTIVATION
(extensive orchards, abandoned land, olive gardens)



THE ECOLOGY WORKING GROUP FOCUSSING ON SOIL CONSERVATION 
OF DANUBE COUNTRIES WORKING COMMUNITY  - M. Zupan, University of Ljubljana, Centre for Soil and Environmental Research

Sušin & Vrščaj, 2007

OM (%) in SOILS WITH INTESIVE CULTIVATION
(fields; gardens; hop, grape and fruit plantations)
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Thank you for your attention!


