
 
Developing the soil component of e-SOTER  

 
Szent István University Soil Team 

(Erika Michéli, Vince Láng present here) 

 

 



 

 
Contributors 
 

Erika Michéli, Vince Láng, Márta Fuchs, István 
Waltner, Tamás Szegi (SIU), 
Endre Dobos, Anna Seres, Péter Vadnai (Unimis), 
Vincent van Engelen, Koos Dijkshoorn (ISRIC), Joel 
Daroussin (INRA), 
 Einar Eberhardt, Ulrich Schuler, Rainer Baritz (BGR), 
Tereza Zadorova, Josef Kozak, Vit Penizek (CULS), 
Jacqueline Hannam, Steve Hallett (CU), 
Ganlin Zhang, Zhao Yuguo (ISSCAS),  
Riad Balaghi,  Rachid Moussadek (INRA Maroc) 

 



• Working out methodology for the spatial definition 
   of soil units  

• Revise the SOTER soil component data structure 
 

• Compilation of the soil data base for the  
  1:1M windows (Filling the soil attribute database) 

LIST of subtasks 

• Development of translation and correlation  
   tools for harmonizing soil data 



• Working out methodology for the spatial definition 
   of soil units 

• Revise the SOTER soil component data structure 
 

• Compilation of the soil data base for the  
  1:1M windows (Filling the soil attribute database) 

LIST of subtasks 

• Development of translation and correlation  
   tools for harmonizing soil data 



Required input (from training data set) 

ID Loc X Loc Y Mollic Argic Eutric Distric Calcic Vertic … 

1 34567 

 

543213 1 1 1 0 1 0 

2 345678 

 

987654 0 1 1 1 0 

3 345456 456778 1 0 1 0 1 0 

… 

n 1= present 0 = not present 



 

Grid size: 500 x 500 m 

Points  extrapolated with RS and DSM tools 



 

Grid size: 500 x 500 m 

Points  extrapolated with RS and DSM tools 



 

 RSG Classification 
the combined, standardised image 

Terrain type with 5 classes (reclassified from the SOTER polygons developed in WP1) :  
fine plain, coarse plain, hill, mountain, water 

Consolidated-unconsolidated image developed in WP1:  
Consolidated, unconsolidated  

Texture image developed in WP1 
Bare rock image developed in WP1 
Diagnostics probabilty 
 Spodic Horizon Class Probability 
 Argic Horizon Class Probability 
 Cambic Horizon Class Probability 
 Vertisol Class Probability (only Vertisol vertic horizons) 
 Salic Horizon Class Probability 
 Natric Horizon Class Probability 
 Gleyic-stagnic-Reducing cond. Class Probability  
 Mollic Horizon Class Probability 
 Calcic Horizon Class Probability 
 Calcisol Class Probability (only Calcisol calcic horizons) 
 Dystric Class Probability 
 Eutric Class Probability 



1. Standardised ArcGIS tool has been 
developped to do the classification 
 

2. Input data standards has been defined 

SUPPORT 



 

 
 



 

 
 



 

 
 



 



 



 

 
Revision of  the SOTER soil component data 
structure 
 

Based on and compatible with the original Procedures 
Manual (van Engelen and Wen, 1995), and  
 

modified according to and harmonized by recent standards, 
and available data.  
Terms, definitions and coding of soil profile and horizon 
descriptions follow the FAO Guidelines for Soil description 
(2006), the WRB (2006) (including the new guideline for 
map legend construction, 2010). 
 
The data structure  itself has not changed significantly. 
 
  
  



 

 
The e-SOTER attribute coding 
guideline and the data entry 
format is available on the  
project team site 
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Compilation of the soil data base for the   1:1M 
windows (Filling the soil attribute database) 
 
Problems 
Data collection methods are very diverse 
All project partners have their own national soil 
classification systems 
Data base structures and availability  are diverse 
Lot of missing data (pedotransfers ) 
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Number of profiles 1247 561 113 34 58 92 67 210 

In the window  503 538 60 33 3 60 44 31 

Source of data 
National 

(97%) 
National 

(93%) 
National 

(52%) 
WISE 

(100%) 
WISE 

(100%) 
National 

(42%) 
National 

(58%) 
SOTER 
(71%) 

WISE 
(3%) 

WISE 
(7%) 

WISE 
(48%) 

- - 
WISE 
(58%) 

WISE 
(42%) 

WISE 
(29%) 

WRB diagnostics Yes Yes No No No No No/Yes No 

WRB RSG Yes Yes Yes Yes Yes Yes No/Yes Yes 

WRB qualifier Yes Yes No No No No No No 

Data statistics 
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Hungary 7 190 1 24 5 4 192 37 95 105 124 170 7 108 116 62 1247 

Czech 4 43 19 5 1 31 52 27 35 34 1 145 8 146 10 561 

Germany 2 3 11 4 1 11 17 3 21 7 2 29 2 113 

Slovakia 2 2 1 3 8 2 4 1 2 8 1 34 

France 1 3 6 9 4 3 2 2 1 4 9 3 2 9 58 

UK 6 4 1 1 15 9 2 8 1 3 2 2 1 18 4 2 13 92 

Morocco 1 14 2 2 2 4 1 14 3 4 11 1 4 4 67 

China 1 2 1 4 1 18 7 1 6 1 1 60 9 32 16 39 9 208 

SUM 9 15 217 47 27 5 61 28 18 9 10 53 251 39 172 1 113 36 173 62 387 32 22 141 364 88 2380 

Number of profiles for RSGs per country 



  

No of 
horizons 

Total 
% 

CZ 
(%) 

DE 
(%) 

HU 
(%) 

SK 
(%) 

CEU 
window 
total (%) 

Horizon designation  4889 96 100 100 99 71 99 

Moist Color  2809 55 16 42 96 71 55 

Particle size class  4769 94 95 72 97 100 94 

pH H2O  3580 71 45 0 97 100 66 

EC  1950 38 1 0 83 68 40 

exNa  2404 47 4 0 95 30 45 

CEC  3943 78 73 1 97 99 79 

Carbonate  2046 40 32 2 47 100 39 

OC  4175 82 85 0 94 98 83 

BS  3585 71 86 0 94 0 80 

Data availability in the windows (CEU) 



  
FR 
(%) 

GB 
(%) 

WEU 
window 
total (%) 

CN 
(%) 

CN 
window 
total (%) 

MA 
(%) 

MA 
window 
total (%) 

Horizon designation  100 98 98 99 99 25 25 

Moist Color  100 43 45 100 100 25 25 

Particle size class  58 91 90 99 99 94 94 

pH H2O  100 94 94 100 100 96 96 

EC  0 33 32 39 39 20 20 

exNa  308 28 40 77 77 86 86 

CEC  92 48 50 100 100 70 70 

Carbonate  100 76 77 42 42 25 25 

OC  100 80 80 40 40 98 98 

BS  0 7 7 0 0 0 0 

Data availability in the windows (WEU, CN, MA) 
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Methods for correlation  
 

• Expert knowledge based 

 (based on concept or actual data) 

• Classification algorithm based (re-classification) 

• Based on calculated taxonomic distances 



 

 
Methods for correlation  
 
Classification algorithm based (re-classification) 

Step 1. definition of the diagnostics 

Step 2.  definition of the RSGs  

 Step 3. definition of the qualifiers 

 



Structure 

Munsell colour 

• moist 

• dry 

Organic carbon 

Base saturation 

Thickness 

Mollic horizon Criteria 

Mostly available  

Partly available (pH) 
40% of profiles missing  

Partly available 
32% of profiles missing 

94% of profiles missing 

Partly available 

45% of profiles missing 

Not given - determined 

Availability 

6 major diagnostic requirements , 4 has sub requirements,  2 has 3rd 
level sub requirements,  includes 10 ORs and 12 ANDs  



Simplified algorithm for mollic horizon 

1. OC > 0,6%; and 

2. a Munsell value (moist) of 3 and a  chroma (moist) of 
3 or less; and 

3. a Munsell value (dry) of 5 and a chroma (dry) of 5 or 
less (if data available); and 

4. B% > 50; and 

5. a thickness > 25 cm;   or 

6. a thickness > 10 cm if directly overlying continuous 
rock;  

7. surface horizon 





Argic horizon Criteria Availability 

Texture 

Clay content 

Morphological 
evidence of clay 
illuviation 

Vertical distance 
of clay increase 

No natric horizon 

Thickness 

Mostly available  

Mostly available  

Mostly NOT available  

Mostly NOT available  

Not given 
determined  

Not given 
determined  



1. if the overlying horizon has < 15% clay, at least 3 percent 
more clay content increase in the underlying horizon; or  

2. if the overlying horizon has a clay content between 15-
40%, the ratio of clay in the underlying to that of the 
overlying horizon must be 1.2 or more; or 

3. if the overlying horizon has > 40% or more clay, the 
underlying horizon must contain at least 8 percent more 
clay; or  

4. morphological evidence of clay illuviation in soil 
description (i.e. cutanic qualifier); and 

5. does not form part of a natric horizon. 

Simplified algorithm for argic horizon 



Simplified  
set of diagnostics 

Simplified key  -  Sequence kept! 

WRB RSG 

Step 2.  



Simplified criteria (examples)      

Clay ≥ 40% (no morphological data!) to 60 cm → Vertisols 

Natric horizon → Solonetz  

„Gleyic” records within 50 cm → Gleysols 

„Stagnic” records within 50 cm → Stagnosols 

Mollic horizon, and 
Calcic horizon below mollic within 50 cm → Chernozems 



Simplified criteria (examples)      

Argic horizon, and 
no lithological discontinuity, and 
B ≥ 50 % 

 
Argic horizon, and 
no lithological discontinuity, and 
B < 50 % 

→ Luvisols 

→ Alisols  (Acrisols) 

(CEC when not available neglected in CE, WE windows) 



 

 

Step 3. definition of the qualifiers 

Same (simplfied way as diagnostics) 

 



 

 
Methods for correlation  
 

• Expert knowledge based 

 (based on concept or actual data) 

• Classification algorithm based (re-classification) 

• Based on calculated taxonomic distances 



Taxonomic distance measurments were 
applied for correlation of national soil classes 
to WRB RSGs  
(in the HU part of the CE window) 
 
 



21 soil groups matched with the dominant identifiers  

 

 
 
 

Codes express the likelyhood of the presence 
of the selected dominant identifiers such as: 

 
0 - cannot be present, 

 0.5 – likely to be present,  
1- must be present 

 
 

Soil Groups 
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 13 WRB RSGs 7 HU forest 

 soiltypes 



The calculated taxonomic distances between the tested units  
Natralbolls Argialbolls Cryaqolls Duraquolls Natraquolls Calciaquolls Argiaquolls Epiaquolls Endoaquolls Cryrendolls Haplrendolls Haplogellols Duricryolss Natricryolls Paleocryolls Argicryolls Calcicryolls Haplocryolls Durixerolls Natrixerolls Palexerolls Cacixerolls Aregixerolls Haploxerolls Durustolls Natrustoll Calciustolls Paleoustolls Argiustolls Vermustolls Haplustolls Natrudolls Calciudolls Paloudolls Argiudolls Vermudtolls Hapludtolls Slonetz Solonchak  Leptosols Durisols Gypsisols Chernozems Kastanozems Phaeozems 

Natralbolls 0,00 1,39 2,08 1,82 0,61 1,94 1,97 1,92 2,06 2,86 2,81 2,26 2,54 2,05 2,69 2,67 2,82 2,60 2,50 2,03 2,49 2,74 2,45 2,32 2,51 1,85 2,72 2,37 2,40 2,41 2,19 1,80 2,54 2,40 2,46 2,40 2,14 0,97 1,71 2,84 2,51 2,38 2,51 2,50 2,49 

Argialbolls 1,39 0,00 2,00 1,97 1,60 1,92 1,64 1,87 2,02 2,72 2,56 2,17 2,62 2,42 2,41 2,38 2,74 2,51 2,44 2,41 2,26 2,54 2,05 2,19 2,50 2,32 2,68 2,14 2,05 2,12 1,87 2,22 2,50 2,14 2,06 2,14 2,06 1,70 2,06 2,74 2,60 2,47 2,15 2,25 2,12 

Cryaqolls 2,08 2,00 0,00 1,62 1,82 1,44 1,35 1,50 1,48 2,37 2,49 2,30 2,12 1,94 2,11 1,89 1,94 1,92 2,66 2,66 2,62 2,49 2,25 2,28 2,50 2,42 2,41 2,36 2,33 2,21 2,09 2,30 2,26 2,19 2,12 2,05 2,03 2,03 2,37 2,69 2,78 2,55 2,32 2,30 2,32 

Duraquolls 1,82 1,97 1,62 0,00 1,60 1,64 1,60 1,58 1,48 2,60 2,59 2,36 2,09 2,29 2,51 2,41 2,52 2,41 2,30 2,51 2,67 2,70 2,33 2,33 2,12 2,12 2,51 2,36 2,22 2,29 2,18 2,14 2,29 2,22 2,21 2,14 2,12 1,84 2,21 2,67 2,37 2,42 2,45 2,46 2,42 

Natraquolls 0,61 1,60 1,82 1,60 0,00 1,62 1,77 1,71 1,87 2,80 2,78 2,24 2,38 1,92 2,60 2,52 2,66 2,47 2,42 2,00 2,46 2,65 2,32 2,21 2,38 1,75 2,60 2,42 2,42 2,44 2,25 1,80 2,46 2,40 2,41 2,37 2,14 0,83 1,64 2,84 2,46 2,33 2,54 2,52 2,54 

Calciaquolls 1,94 1,92 1,44 1,64 1,62 0,00 1,41 1,09 1,37 2,49 2,40 2,09 2,30 2,25 2,42 2,24 2,02 2,06 2,29 2,37 2,49 2,03 2,03 1,80 2,28 2,36 2,15 2,26 2,37 2,11 2,02 2,35 2,11 2,18 2,25 2,03 2,14 1,79 2,02 2,44 2,36 2,14 2,25 2,18 2,36 

Argiaquolls 1,97 1,64 1,35 1,60 1,77 1,41 0,00 1,35 1,80 2,66 2,60 2,18 2,46 2,36 2,26 2,18 2,44 2,42 2,62 2,67 2,49 2,60 2,15 2,40 2,49 2,46 2,52 2,18 2,15 2,14 2,02 2,32 2,38 2,09 2,02 2,06 2,11 1,98 2,36 2,88 2,75 2,51 2,36 2,40 2,36 

Epiaquolls 1,92 1,87 1,50 1,58 1,71 1,09 1,35 0,00 1,25 2,62 2,56 2,30 2,47 2,47 2,49 2,46 2,45 2,22 2,56 2,66 2,57 2,46 2,25 2,05 2,50 2,52 2,51 2,33 2,33 2,29 2,18 2,38 2,35 2,22 2,21 2,19 2,24 1,94 2,26 2,60 2,60 2,47 2,40 2,44 2,40 

Endoaquolls 2,06 2,02 1,48 1,48 1,87 1,37 1,80 1,25 0,00 2,51 2,45 2,29 2,30 2,41 2,47 2,35 2,33 2,09 2,55 2,72 2,70 2,50 2,26 2,06 2,33 2,41 2,40 2,32 2,18 2,17 2,05 2,29 2,19 2,18 2,05 2,03 2,08 2,08 2,33 2,49 2,59 2,49 2,44 2,47 2,33 

Cryrendolls 2,86 2,72 2,37 2,60 2,80 2,49 2,66 2,62 2,51 0,00 0,66 2,02 1,87 1,80 1,82 1,56 1,77 1,44 1,92 2,11 1,94 1,85 1,71 1,75 2,09 2,40 2,02 2,19 1,85 1,90 1,97 2,05 1,97 1,95 1,58 1,64 1,70 2,42 2,12 1,22 2,03 1,73 1,87 2,02 1,73 

Haplrendolls 2,81 2,56 2,49 2,59 2,78 2,40 2,60 2,56 2,45 0,66 0,00 1,90 1,98 2,05 1,90 1,66 1,85 1,58 1,87 2,09 1,92 1,77 1,62 1,66 2,05 2,44 1,94 2,00 1,62 1,64 1,75 2,09 1,89 1,87 1,48 1,50 1,68 2,41 2,08 1,03 1,98 1,68 1,68 1,84 1,52 

Haplogellols 2,26 2,17 2,30 2,36 2,24 2,09 2,18 2,30 2,29 2,02 1,90 0,00 1,89 1,75 2,03 1,73 1,79 1,77 1,77 1,77 1,89 1,66 1,62 1,62 1,79 1,82 1,66 1,70 1,66 1,35 1,35 1,70 1,75 1,80 1,71 1,50 1,39 1,82 1,79 2,14 1,89 1,52 1,75 1,80 1,79 

Duricryolss 2,54 2,62 2,12 2,09 2,38 2,30 2,46 2,47 2,30 1,87 1,98 1,89 0,00 1,37 1,60 1,39 1,46 1,52 1,48 1,85 2,09 2,05 1,82 1,82 1,46 1,84 1,98 2,11 2,02 1,97 2,03 1,82 1,94 1,85 1,87 1,68 1,70 2,00 1,84 2,26 1,58 1,66 2,03 2,05 2,03 

Natricryolls 2,05 2,42 1,94 2,29 1,92 2,25 2,36 2,47 2,41 1,80 2,05 1,75 1,37 0,00 1,68 1,48 1,54 1,44 1,98 1,52 1,97 2,05 1,95 1,85 1,97 1,46 1,92 2,08 2,11 2,03 1,97 1,44 2,00 1,98 2,00 1,89 1,62 1,46 1,50 2,26 2,03 1,70 2,09 2,08 2,03 

Paleocryolls 2,69 2,41 2,11 2,51 2,60 2,42 2,26 2,49 2,47 1,82 1,90 2,03 1,60 1,68 0,00 0,94 1,82 1,46 2,15 2,29 1,48 2,26 1,58 1,90 2,02 2,25 2,24 1,70 1,73 1,89 1,92 2,03 2,33 1,54 1,64 1,77 1,89 2,25 2,08 2,33 2,25 1,95 1,85 2,09 1,71 

Argicryolls 2,67 2,38 1,89 2,41 2,52 2,24 2,18 2,46 2,35 1,56 1,66 1,73 1,39 1,48 0,94 0,00 1,30 1,12 1,94 2,09 1,75 1,84 1,37 1,73 1,89 2,11 1,77 1,87 1,70 1,64 1,68 2,00 1,89 1,73 1,52 1,50 1,64 2,17 1,98 2,08 2,11 1,79 1,71 1,90 1,75 

Calcicryolls 2,82 2,74 1,94 2,52 2,66 2,02 2,44 2,45 2,33 1,77 1,85 1,79 1,46 1,54 1,82 1,30 0,00 1,09 1,98 2,14 2,35 1,44 1,89 1,64 2,06 2,26 1,48 2,05 2,22 1,73 1,77 2,19 1,62 1,92 2,06 1,60 1,73 2,32 2,15 2,00 2,06 1,73 1,90 1,75 2,03 

Haplocryolls 2,60 2,51 1,92 2,41 2,47 2,06 2,42 2,22 2,09 1,44 1,58 1,77 1,52 1,44 1,46 1,12 1,09 0,00 2,00 2,09 2,05 1,62 1,73 1,41 1,92 2,05 1,50 1,97 1,94 1,71 1,68 1,97 1,64 1,84 1,79 1,58 1,64 2,11 1,98 1,71 2,05 1,71 1,75 1,87 1,71 

Durixerolls 2,50 2,44 2,66 2,30 2,42 2,29 2,62 2,56 2,55 1,92 1,87 1,77 1,48 1,98 2,15 1,94 1,98 2,00 0,00 1,37 1,60 1,41 1,32 1,37 1,09 1,92 1,87 2,06 1,97 1,85 1,95 2,03 2,02 2,00 2,02 1,80 1,79 1,98 1,52 2,05 0,66 1,03 1,85 1,80 2,11 

Natrixerolls 2,03 2,41 2,66 2,51 2,00 2,37 2,67 2,66 2,72 2,11 2,09 1,77 1,85 1,52 2,29 2,09 2,14 2,09 1,37 0,00 1,68 1,66 1,66 1,54 1,68 1,52 1,84 2,06 2,06 1,98 2,02 1,70 2,05 2,21 2,22 2,06 1,85 1,48 0,83 2,25 1,39 1,20 2,08 1,94 2,28 

Palexerolls 2,49 2,26 2,62 2,67 2,46 2,49 2,49 2,57 2,70 1,94 1,92 1,89 2,09 1,97 1,48 1,75 2,35 2,05 1,60 1,68 0,00 1,85 1,09 1,52 1,77 2,12 2,25 1,68 1,71 1,90 1,97 2,02 2,50 1,79 1,84 2,02 1,94 2,03 1,58 2,24 1,73 1,46 1,84 1,98 1,90 

Cacixerolls 2,74 2,54 2,49 2,70 2,65 2,03 2,60 2,46 2,50 1,85 1,77 1,66 2,05 2,05 2,26 1,84 1,44 1,62 1,41 1,66 1,85 0,00 1,37 1,00 1,82 2,25 1,27 2,00 2,12 1,64 1,71 2,32 1,68 2,09 2,14 1,77 1,82 2,25 1,79 1,79 1,52 1,20 1,75 1,54 2,11 

Aregixerolls 2,45 2,05 2,25 2,33 2,32 2,03 2,15 2,25 2,26 1,71 1,62 1,62 1,82 1,95 1,58 1,37 1,89 1,73 1,32 1,66 1,09 1,37 0,00 1,06 1,52 1,98 1,77 1,70 1,46 1,56 1,64 2,06 2,05 1,77 1,52 1,66 1,71 1,95 1,56 1,92 1,56 1,39 1,64 1,73 1,82 

Haploxerolls 2,32 2,19 2,28 2,33 2,21 1,80 2,40 2,05 2,06 1,75 1,66 1,62 1,82 1,85 1,90 1,73 1,64 1,41 1,37 1,54 1,52 1,00 1,06 0,00 1,56 1,82 1,41 1,70 1,77 1,60 1,64 1,97 1,75 1,80 1,85 1,70 1,71 1,82 1,44 1,64 1,39 1,20 1,68 1,58 1,82 

Durustolls 2,51 2,50 2,50 2,12 2,38 2,28 2,49 2,50 2,33 2,09 2,05 1,79 1,46 1,97 2,02 1,89 2,06 1,92 1,09 1,68 1,77 1,82 1,52 1,56 0,00 1,70 1,82 2,02 1,89 1,84 2,00 2,05 2,15 2,05 2,06 1,89 1,87 2,06 1,80 2,26 1,22 1,32 2,15 2,08 2,18 

Natrustoll 1,85 2,32 2,42 2,12 1,75 2,36 2,46 2,52 2,41 2,40 2,44 1,82 1,84 1,46 2,25 2,11 2,26 2,05 1,92 1,52 2,12 2,25 1,98 1,82 1,70 0,00 1,71 1,92 1,89 1,90 1,94 1,71 2,26 2,36 2,37 2,28 2,03 1,27 1,46 2,55 1,94 1,80 2,24 2,17 2,26 

Calciustolls 2,72 2,68 2,41 2,51 2,60 2,15 2,52 2,51 2,40 2,02 1,94 1,66 1,98 1,92 2,24 1,77 1,48 1,50 1,87 1,84 2,25 1,27 1,77 1,41 1,82 1,71 0,00 1,73 1,80 1,30 1,48 2,29 1,60 2,26 2,28 1,90 1,98 2,19 1,89 2,02 1,89 1,52 1,79 1,58 2,08 

Paleoustolls 2,37 2,14 2,36 2,36 2,42 2,26 2,18 2,33 2,32 2,19 2,00 1,70 2,11 2,08 1,70 1,87 2,05 1,97 2,06 2,06 1,68 2,00 1,70 1,70 2,02 1,92 1,73 0,00 1,06 0,97 1,09 2,03 2,14 1,50 1,89 1,77 1,85 2,08 1,89 2,30 2,14 1,82 1,48 1,41 1,52 

Argiustolls 2,40 2,05 2,33 2,22 2,42 2,37 2,15 2,33 2,18 1,85 1,62 1,66 2,02 2,11 1,73 1,70 2,22 1,94 1,97 2,06 1,71 2,12 1,46 1,77 1,89 1,89 1,80 1,06 0,00 0,97 1,09 2,06 2,17 1,80 1,52 1,73 1,82 2,08 1,89 2,05 2,14 1,92 1,48 1,66 1,44 

Vermustolls 2,41 2,12 2,21 2,29 2,44 2,11 2,14 2,29 2,17 1,90 1,64 1,35 1,97 2,03 1,89 1,64 1,73 1,71 1,85 1,98 1,90 1,64 1,56 1,60 1,84 1,90 1,30 0,97 0,97 0,00 0,61 2,08 1,80 1,75 1,77 1,48 1,62 2,09 1,94 1,94 2,00 1,66 1,22 1,20 1,46 

Haplustolls 2,19 1,87 2,09 2,18 2,25 2,02 2,02 2,18 2,05 1,97 1,75 1,35 2,03 1,97 1,92 1,68 1,77 1,68 1,95 2,02 1,97 1,71 1,64 1,64 2,00 1,94 1,48 1,09 1,09 0,61 0,00 1,95 1,73 1,68 1,70 1,44 1,50 1,94 1,90 2,00 2,09 1,77 1,27 1,35 1,46 

Natrudolls 1,80 2,22 2,30 2,14 1,80 2,35 2,32 2,38 2,29 2,05 2,09 1,70 1,82 1,44 2,03 2,00 2,19 1,97 2,03 1,70 2,02 2,32 2,06 1,97 2,05 1,71 2,29 2,03 2,06 2,08 1,95 0,00 1,64 1,41 1,52 1,41 1,03 1,52 1,71 2,36 2,05 1,82 2,08 2,15 1,85 

Calciudolls 2,54 2,50 2,26 2,29 2,46 2,11 2,38 2,35 2,19 1,97 1,89 1,75 1,94 2,00 2,33 1,89 1,62 1,64 2,02 2,05 2,50 1,68 2,05 1,75 2,15 2,26 1,60 2,14 2,17 1,80 1,73 1,64 0,00 1,60 1,62 1,03 1,17 2,24 2,09 2,15 2,09 1,87 1,80 1,75 1,87 

Paloudolls 2,40 2,14 2,19 2,22 2,40 2,18 2,09 2,22 2,18 1,95 1,87 1,80 1,85 1,98 1,54 1,73 1,92 1,84 2,00 2,21 1,79 2,09 1,77 1,80 2,05 2,36 2,26 1,50 1,80 1,75 1,68 1,41 1,60 0,00 1,15 0,94 1,09 2,17 2,08 2,30 2,11 1,89 1,68 1,77 1,44 

Argiudolls 2,46 2,06 2,12 2,21 2,41 2,25 2,02 2,21 2,05 1,58 1,48 1,71 1,87 2,00 1,64 1,52 2,06 1,79 2,02 2,22 1,84 2,14 1,52 1,85 2,06 2,37 2,28 1,89 1,52 1,77 1,70 1,52 1,62 1,15 0,00 0,97 1,06 2,18 2,09 2,06 2,24 2,03 1,70 1,98 1,37 

Vermudtolls 2,40 2,14 2,05 2,14 2,37 2,03 2,06 2,19 2,03 1,64 1,50 1,50 1,68 1,89 1,77 1,50 1,60 1,58 1,80 2,06 2,02 1,77 1,66 1,70 1,89 2,28 1,90 1,77 1,73 1,48 1,44 1,41 1,03 0,94 0,97 0,00 0,66 2,14 2,05 1,95 1,95 1,71 1,48 1,58 1,39 

Hapludtolls 2,14 2,06 2,03 2,12 2,14 2,14 2,11 2,24 2,08 1,70 1,68 1,39 1,70 1,62 1,89 1,64 1,73 1,64 1,79 1,85 1,94 1,82 1,71 1,71 1,87 2,03 1,98 1,85 1,82 1,62 1,50 1,03 1,17 1,09 1,06 0,66 0,00 1,87 1,90 2,06 1,94 1,70 1,62 1,71 1,50 

Slonetz 0,97 1,70 2,03 1,84 0,83 1,79 1,98 1,94 2,08 2,42 2,41 1,82 2,00 1,46 2,25 2,17 2,32 2,11 1,98 1,48 2,03 2,25 1,95 1,82 2,06 1,27 2,19 2,08 2,08 2,09 1,94 1,52 2,24 2,17 2,18 2,14 1,87 0,00 1,06 2,50 2,03 1,87 2,15 2,19 2,18 

Solonchak  1,71 2,06 2,37 2,21 1,64 2,02 2,36 2,26 2,33 2,12 2,08 1,79 1,84 1,50 2,08 1,98 2,15 1,98 1,52 0,83 1,58 1,79 1,56 1,44 1,80 1,46 1,89 1,89 1,89 1,94 1,90 1,71 2,09 2,08 2,09 2,05 1,90 1,06 0,00 2,24 1,54 1,37 1,97 1,95 2,12 

Leptosols 2,84 2,74 2,69 2,67 2,84 2,44 2,88 2,60 2,49 1,22 1,03 2,14 2,26 2,26 2,33 2,08 2,00 1,71 2,05 2,25 2,24 1,79 1,92 1,64 2,26 2,55 2,02 2,30 2,05 1,94 2,00 2,36 2,15 2,30 2,06 1,95 2,06 2,50 2,24 0,00 1,97 1,70 2,00 2,05 1,94 

Durisols 2,51 2,60 2,78 2,37 2,46 2,36 2,75 2,60 2,59 2,03 1,98 1,89 1,58 2,03 2,25 2,11 2,06 2,05 0,66 1,39 1,73 1,52 1,56 1,39 1,22 1,94 1,89 2,14 2,14 2,00 2,09 2,05 2,09 2,11 2,24 1,95 1,94 2,03 1,54 1,97 0,00 0,79 2,06 1,95 2,29 

Gypsisols 2,38 2,47 2,55 2,42 2,33 2,14 2,51 2,47 2,49 1,73 1,68 1,52 1,66 1,70 1,95 1,79 1,73 1,71 1,03 1,20 1,46 1,20 1,39 1,20 1,32 1,80 1,52 1,82 1,92 1,66 1,77 1,82 1,87 1,89 2,03 1,71 1,70 1,87 1,37 1,70 0,79 0,00 1,80 1,68 2,00 

Chernozems 2,51 2,15 2,32 2,45 2,54 2,25 2,36 2,40 2,44 1,87 1,68 1,75 2,03 2,09 1,85 1,71 1,90 1,75 1,85 2,08 1,84 1,75 1,64 1,68 2,15 2,24 1,79 1,48 1,48 1,22 1,27 2,08 1,80 1,68 1,70 1,48 1,62 2,15 1,97 2,00 2,06 1,80 0,00 0,75 0,87 

Kastanozems 2,50 2,25 2,30 2,46 2,52 2,18 2,40 2,44 2,47 2,02 1,84 1,80 2,05 2,08 2,09 1,90 1,75 1,87 1,80 1,94 1,98 1,54 1,73 1,58 2,08 2,17 1,58 1,41 1,66 1,20 1,35 2,15 1,75 1,77 1,98 1,58 1,71 2,19 1,95 2,05 1,95 1,68 0,75 0,00 1,25 

Phaeozems 2,49 2,12 2,32 2,42 2,54 2,36 2,36 2,40 2,33 1,73 1,52 1,79 2,03 2,03 1,71 1,75 2,03 1,71 2,11 2,28 1,90 2,11 1,82 1,82 2,18 2,26 2,08 1,52 1,44 1,46 1,46 1,85 1,87 1,44 1,37 1,39 1,50 2,18 2,12 1,94 2,29 2,00 0,87 1,25 0,00 

Euclidean distance 

Euclidean distance is the „ordinary” distance between two points (soil 

profiles/types/groups etc.) and is calculated by the Pythagorean formula 

where dij is the element of distance matrix D with size (c×c), c is the number 

of soil groups.  

(Minasny et al., 2009) 



Taxonomic distance measurments were 
applid for correlation of national soil classes 
to WRB RSGs (in the HU part of the CE 
window) 
 
Results promising but did not become 
operational in the e-SOTER project! 
 
 



 

 
 Problems: 
•  Allocation of diagnostics in the data base  
    (one diagnostic horizon may overlap 2-3  genetic 
    horizons - retrieve lab data for diagnostics is 
    problematic) 
 

•  Results of computer assisted algorithm based  
   correlation  often did not match national expert 
   decisions.  
 

•  Assigning of representative profiles  
•  Listing of all available qualifiers is problematic 
   (only the first 2 pre-fixes can be listed, and  all  
    suffixes), limiting the producing of thematic  info   
 
 
 



   Allocation of diagnostics in the data base  
   eg: One diagnostic horizon may overlap 2-3  genetic 
   horizons. Associated lab data is  problematic: 

Ap 

A2 

ABk 

Bk 

Mollic 

pH,  OC,  
B% , CaCO3 

pH,  OC,  
B% , CaCO3 

pH,  OC,  
B% , CaCO3 

pH,  OC,  
B% , CaCO3 

pH,  OC,  
B% , CaCO3 



  Number of RSG profiles 

  
in the original 

database 
in the new 
database 

changed on RSG 
level 

changed on 
lower level(s) 

Albeluvisols 35 35 0 24 
Alisols 0 34 34 34 
Arenosols 5 5 0 4 
Cambisols 205 128 86 100 
Chernozems 55 52 5 53 
Fluvisols 50 43 7 17 
Gleysols 18 19 1 15 
Leptosols 7 0 7 7 
Luvisols 64 136 72 53 
Phaeozems 19 24 8 18 
Planosols 1 1 0 1 
Podzols 13 5 9 11 
Regosols 8 10 2 4 
Stagnosols 41 29 14 36 
Vertisols 2 2 0 2 

Expert / algorithm based decisions 
(Czech database) 



 

 Assigning representative profiles 

 Methodology: 
 Closest profiles of the same RSG with same parent 

material and texture (possibly same qualifiers) 
 
Problems:  
Often the closest is in other country or continent, 

 Only 2 qualifiers in the soil component data  
→ great variation possible  
 

  
 

 
 
 



 

 



 

 
Rustic Rustic Carbic  Carbic  Rustic 

Entic Albic Albic Entic Entic 

Leptic Skeletic Placic 

Novic 



 

 
 Problems: 
•  Allocation of diagnostics in the data base  
    (one diagnostic horizon may overlap 2-3  genetic 
    horizons - retrieve lab data for diagnostics is 
    problematic) 
 

•  Results of computer assisted algorithm based  
   correlation  often did not match national expert 
   decisions.  
 

•  Assigning of representative profiles  
•  Listing of all available qualifiers is problematic 
   (only the first 2 pre-fixes can be listed, and  all  
    suffixes), limiting the producing of thematic  info   
 
 
 



 

 
 



 

 

Kastanozems, Chernozems, Phaeozems % presence of the mollic horizon 



 

 

Gleysols, Stagnosols % presence of gleyic and/or stagnic 
properties and/or reducing 
conditions 



 

 
 

Luvisols, Alisols % presence of the argic horizon 



Conclusions 

 We are happy with most methodologies developed 

 Data availability / access / quality are the major  
    limitations. In some cases this is CRITICAL 

 Expert knowledge as well as better guidelines for 
soil observation and recording  is still very 
important and need to be improved /harmonized! 

 



Conclusions 

 The diagnostics and qualifiers will be important  
 elements for correlation, interpretations and 
thematic applications. 
 Their allocation in data structure can be inproved! 
 

 Distance methods and other numerical approaches 
are promising and should be further developed! 
 

   Experiences and lessons of our work is hopefully 
very useful in future classification developments 
and (future) 1:250 K and other projects. 



 

Tank you! 
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