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BASIC SOIL AND SOIL-RELATED INFORMATION 
 

– General Soil Survey of Agricultural Land 

– Land evaluation (Pedo-ecological units) 

– Ortophotomaps 

– DTM 

– Thematic soil maps (soil properties – texture, 

pH, organic carbon, etc,  degradation 

processes - erosion, compaction, 

contamination, etc.) 

– Geochemical atlas 

– Soil information system 

– Soil portal 
 

 

 



GENERAL SOIL SURVEY 
 

• The general soil survey (GSS) provides a refined 

maps of soils covering the whole agricultural land. The 

original working maps (1 : 5 000) were generalised to 

smaller scales of 1:10,000 and 1:50,000). Soil profile 

data are a base of national soil information system.   

 

•GSS data served for land evaluation. Soil types were 

reclassified to PEDO-ECOLOGICAL UNITS.  

 

•The results of land evaluation were introduced to SOIL 

PORTAL  



Original working map of soil survey (1 : 5 000) 



Final map of soil survey (1 : 10 000) 



Soil map of Slovakia  

(country map 1 : 2 000 000, 1 : 400 000, sheets maps 1 : 10 000, 1 : 50 000) 



SOIL PORTAL – national on-line soil information system focused to 

soil productivity assessment and soil conservation 



Land evaluation – pedo-ecological units 



All information is available for farmers on-line.  

It can be selected for each particular parcel of agricultural land. 



Pedo-ecological units as protected areas (land take) 



Ortophotomaps of the whole territory of Slovakia 



DTM of the whole territory of Slovakia 

with 20 m resolution 



Soil erosion in SK 

• 45% territory of Slovakia is susceptible 

to soil erosion; 

• Agriculture extends to sub-

mountainous and mountainous areas; 

• Most severely affected are slope areas 

built by loess, loose volcanic rocks and 

limestone; 

 



Examples of gullies on military maps 

Gullies  

1869-1887  

1763-1787  

1806-1869  



Bučko Š., Mazúrová V., 1958:  

Map of gully erosion in Slovakia (generalized version) 



MAPPING OF EROSION 
 

– Field survey and study of geographical relations 

(catena approach) 

 
– Mapping from remote sensing 

 
– Method based on fallout radionuclides (137Cs): 

investigation of spatial distribution of erosion as a 

process 

 
– Erosion modelling as a spatial approach of erosion 

investigation 



Typical erosion patterns  

in loess areas  

of Western Slovakia 



Rišňovce test site 
Small group of agricultural parcels with 

arable land north of Rišňovce village was 

(Total acreage is about 150 ha.) 



Vectorization of aerial photographs 



Mathematical classification of SPOT PAN Image 

1 Step. Land typization 2 Step. Uncontrolled classification 

Procedure comprise of four steps: 

1. Land typization 

2. Uncontrolled mathematical classification 

3. Uncontrolled aggregation 

4. Expert aggregation 

Three land types: 

1. winter wheat 

2. stubble 

3. bare soils 

Four classes of electromagnetic 

reflectance (1, 2, 3, 4) 



3 Step. Uncontrolled aggregation 4 Step. Expert aggregation  

Four classes were aggregated to 

three in the whole classified territory 

(class 2 and 3 were joint) 

Four classes were aggregated to two, 

in each land type different classes 

were merged.  



Map of eroded soils from 

one aerial photo set 

(Fulajtár, 1994) 

Map of eroded soils from 

combined remote sensing 

media (Fulajtár et al., 2013) 



Use  of multispectral satellite images 



Detactability of eroded areas at different media 



Explanation: 

Eroded soils of Levice district 

(1:50 000) 

(vectorization of aerial photographs) 

Approximately 4 637 ha 

(31% of agricultural land) in 

loess hilly lands of Levice 

district are strongly eroded. 

Moderately eroded soils 

Strongly eroded soils 

Forests 

Urban areas 

Agricultural  land  



SPATIAL ANALYSIS OF EROSION PROCESSES 
Mapping of erosion processes through the use of  

137Cs - method  

An example at large scale (1:10 000) 

Jaslovské Bohunice; flat watershed slightly affected by erosion,  

soil erosion rates (t ha-1 y-1) calculated by mass balance model 



Mochovce site, more sloping watershed strongly affected by erosion,  

(137Cs-method) 



Potential water erosion of Slovakia 
(USLE, C-factor = 1) 

Analyzing of territorial extension of erosion processes 

through the use of erosion models  

An example at small scale (1:500000) 



Map of potential soil water erosion risk at agricultural land based 

on USLE 
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      © Ilavská et al. 



Simplified K-factor calculated from soil survey data 

Styk et al., 2008 



Potential soil water erosion risk map application at Soil Portal  



Potential soil wind erosion risk map application at Soil Portal 



    Example of Studeny Potok site, Slovakia  

Model proposed a new arrangement of 

agricultural land which minimized soil 

erosion to lowest level due to lowering of 

slope length.  

At the same time conservation measures 

were proposed. 

Erosion risk 
Slope  – major erosion 

driving factor 

Original parcel structure 

Parcels selected 

or rearrangement 

Resulting parcel structure 

©  Bezak, 2011 



Land consolidation - rearrangement of parcels shape and size 

reducing the slope length 



Thank you! 

 

 

 

 

 


