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Introduction 

 
Soil management is inherent part of various sectors, such as 
forestry, agriculture, spatial planning, construction etc. To 
prevent soil degradation while performing sectors activities we 
need diverse information. 
 
Hereafter are presented maps of different information, used in 
different sectors. Use of specific maps help improve 
management to minimize soil threats (e.g. erosion, 
contamination, biodiversity loss). 
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1 Soil compaction map – Slovenia, Pokljuka 

• CAT 1: FHO is allowed with no 
restrictions  

• CAT 2 : FHO is restricted by 
weather condition The use of FHO is 
allowed only when soil is frozen or snow 
cover is higher than 0.5 m  

• CAT 3: FHO is not allowed in 
any condition 

Shallow soils, drained soils 
on compact parent material 
 
 
Developed soils with 
organic and mineral 
horizons 
 
 
Rare soil types and organic 
soils: f.e. podzols, peat bogs 

Forest harvesting operation (FHO) suitability map for Pokljuka 
plateau (1:25 000) with three categories of FHO use: 
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1 Soil compaction map – Slovenia 

Forest harvesting operation (FHO) suitability map for Pokljuka plateau 
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2 Soil compaction map – Austria, Prägraten 

Municipality of Prägraten  
Forest area:  1368.4 ha 

Division on compaction risk categories: 
• NO RISK 
• OCCASIONALLY CRITICAL 
• LOCATIONS AT RISK 
 
based on: 
- FOREST TYPES 
- SUBSTRATE GROUP 
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2 Soil compaction map – Austria, Prägraten 

Compaction risk map based on substrate unit for Prägraten municipality    
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2 Soil compaction map – Austria, Prägraten 

Compaction risk map based on forest type for Prägraten municipality  
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2 Soil compaction map – Austria 

Comparison between percentages of 
Prägraten area classified for 
compaction risk, based on substrate 
unit (sb) and forest type (wt)  

Compaction risk categories of forest types with respective 
areal subdivision on substrate unit-based classification 
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4 subtypes of soil erosion: 
(Zorn, 2015) 

• Interglacial erosion or 
surface flushing (sheet 
erosion) 

• Rill erosion 
• Gully erosion 
• Soil piping 

3 Soil erosion map – Slovenia 

Erosion can be divided according to the 
factors that cause it; these are mostly water 
and wind. 
 
In most countries, few actual measurements 
of water erosion and even less wind erosion 
were made. 
 
Their existence is evidenced by events that 
have been recorded, described or 
photographed. There are too few systematic 
censuses for statistical analysis. 
 
The area exposed to wind erosion in Slovenia 
is due to the occurrence of the Vipava Valley 
(Zorn, 2015). 
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3 Soil erosion map – Slovenia 

Warning erosion map (PUH – Company for streams regulation, 2011) 
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4 Flood hazard – Slovenia 

Integral map flood hazard classes (IKRPN), Ministry of Environment and Spatial 
Planning Chamber of the republic of Slovenia for water 

Flood hazard map 
shows areas 
where soils are 
exposed to water 
and respective 
processes.  
Soil erosion is also 
possible. 
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• Sustainable harvesting can be defined as a method of 
harvesting that provides a constant supply of wood 
resources throughout the landscape.  

• Ecological sustainability goes hand in hand with economic 
sustainability, as it maintains the stability of natural 
functions, populations, successional patterns and carbon 
storage in the forest.  

• The approach treating forest as an ecological system 
performing multiple functions is close-to-nature forest 
management. It is a flexible, continually developing 
approach.  

• It has beneficial environmental impact and long-term 
economic sustainability. 

5 Sustainable harvest management map – 
Slovenia 
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5 Sustainable harvest management map –  
Slovenia 

Sustainable harvesting map of Slovenia (Slovenia Forest Service) 
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6 Sustainable harvest management map – 
Austria, Prägraten 

Municipality of Prägraten  
Forest area:  1368.4 ha 

Division on 3 categories for harvest management: 
• MINOR NEGATIVE EFFECT 
• INTERMEDIATE NEGATIVE EFFECT 
• STRONG NEGATIVE EFFECT 
 
based on: 
- FOREST TYPES 
- SUBSTRATE GROUP 
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6 Sustainable harvest management map – 
Austria, Prägraten 

Sustainable harvesting map based on substrate unit for municipality of Prägraten 
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6 Sustainable harvest management map – 
Austria, Prägraten 

Sustainable harvesting map based on forest type for municipality of Prägraten 
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6 Sustainable harvest management map – 
Austria 

Biomass use categories of forest types with respective areal subdivision for 
substrate unit-based classification (Forest types of Tirol region, 2019) 

Comparison between percentages of 
Prägraten area classified for biomass use 
categories, based on substrate unit (sb) 
and forest type (wt) 
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Map of soil classification using the remote 
sensing method. 

7 Land cover map as a proxy for soil 
type – France, Chamonix 
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7 Land cover map as a proxy for soil type – 
France, Chamonix 

Evaluation of soil type could be done by 
using different sources of GIS data, one 
of it is land cover maps.  
 
This simulation assesses the relevance 
of the remote sensing inventory to the 
In-situ inventory by comparing the 
surface areas of the soil types and the 
probabilities of damage. 
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This type of forest, called protective forests, are of outstanding 
importance in the global reduction of natural hazards and risks, but 
above all in the Alpine Space. 
 
Forest is considered to have a protective function against rock fall when 
a block propagating through a forest manages to reach an issue. One of 
the most important protective function of forests is related to soil and 
water resources. Forests reduce runoff velocity and surface erosion. 
 
However, the challenge of identifying rock fall protection forests on 
large scale is based in particular on the assessment of soil types at such 
scale due to the absence of relevant data. Forests can increase slope 
stability and reduce risk to an acceptable level. 

 
The main limitation of this approach is that it does not take into 
account the topography and different soil types that can lead to an 
overvaluation of forests with a protective function. 

 
 

8 Potential protection function of forests – 
France,Chamonix 
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• Soil plays a key role in most natural hazards. 
• Its role can be direct when the soil is directly involved 

in the risk phenomenon, such as in the case of 
landslide or an erosion phenomenon, or indirect, like 
its influence on rock fall propagation. 

• The soil characteristics that come into play during a 
natural hazards are diverse such as texture, 
permeability, physical-chemical composition or depth 
(thickness at the bedrock).  

• Key parameter in rock fall hazards is soil elasticity but 
it is hard to obtain in situ. 
 

8 Potential protection function of forests – 
France,Chamonix 
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• Different soil types and their corresponding dumping 
behavior for rock fall 

• Mechanical properties of soils are input for risk 
prevention plan 
 

Definition of the soil classes and their corresponding restitution coefficient 

8 Potential protection function of forests – 
France,Chamonix 
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INTERESTING FACT: Many countries 
have identified and given special 
status to protective forest areas. 
(Global Forest Resources 
Assessment 2010). 

8 Potential protection function of forests – 
France,Chamonix 

Identification of forests with a potential 
protection function in the Chamonix 
valley. 
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9 Protective forests – Slovenia  

Protective forests (Slovenia Forest Service) 

      CHARACTERISTICS: 
• On extreme  site  conditions 

(upper tree border included), 
• On very steep slopes and 

riverbanks 
 

      FUNCTIONS: 
• Protect areas bellow them, 
• Reduce water runoff, 
• Protect landslide areas, 
• Reduce wind speed and wind 

erosion, 
• Extraordinary environmental 

value 

Around 8 % of forest area in Slovenia (red colour) 
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9 Protective forests – Slovenia  

 
Forest management differs from  non-
protected  forest  areas. 
Measures: 
• Regularly cutting  of old, non-vital 

trees, 
• Small scale regeneration cuts, 
• Higher stumps, 
• Prescribed harvesting machinery 

technics, 
• Restoration of damaged soils, 
• Removal od trees out of the streams, 
• Use of biodegradable oils 

INTERESTING FACT: Eight percent of the 
world’s forests have protection of soil and 
water resources as their primary objective. 
Around 330 million hectares of forest are 
designated for soil and water conservation, 
avalanche control, sand dune stabilization, 
desertification control or coastal protection 
(Global Forest Resources Assessment 2010). 
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10 Forest site types –  Slovenia  

• Division is based on phytocenological inventory  
• Soil information is  indirectly included in forest 

management,  
• Management measures and imitations differs among 

forest site types (e.g. felling quota, site preparation, choice 
of tree species, provenance, spacing, thinning regimes, and 
regeneration method, prescribed machinery use for wood 
harvesting) 
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10 Forest site types – Slovenia  

Forest site types (Slovenia Forest Service) 
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