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Abstract

Within the European Union, there is a general interest to prepare joint soil maps at a

1:250,000 scale in order to harmonise agricultural and environmental policies and for which

the World Reference Base for Soil Resources (WRB) has been adopted as the common soil

classification system.  As soil surveys in most member states were conducted independently,

the challenge is now to convert the national legends into a common WRB legend.  In

Belgium, soils were mapped between 1947 and 1991 and maps were published at a 1:20,000

scale.  These maps have proven useful in e.g. land consolidation projects and for assessing soils’

vulnerability to erosion and pollution.  The legend of the soil map of Belgium is based on soil

texture, drainage status and profile development.  The WRB classification is based on diagnostic

features defined by morphological, physical and chemical properties.  A key and a software

programme have been developed to convert the Belgian units into WRB units.  However, as many

Belgian soil units could not unequivocally be translated into WRB units, additional guidelines had

to be derived based on soil profile data that were classified according to WRB. To overcome

resulting ambiguities it is proposed to establish a national database of reference soil profiles.

By using WRB Reference Soil Groups with one or two qualifiers expressing morphologic

properties, the salient soil information of the original 1:20,000 scale soil map of Belgium can be

represented; it is proposed to present the information on texture, drainage and substrate as

separate inset maps.  In this way, the legend allows for greater flexibility when adjusting large to

small scale maps (e.g. 1:20,000 to 1:250,000).  Keeping information on soil texture, drainage and

occurrence of lithologic discontinuities in separate data fields conforms the logic of working with

geographical information systems and allows making compromise between the Belgian and the

WRB classification systems.  Inevitably the conversion to WRB leads to some loss of information

as some details get generalised into broader categories in WRB.  This generalisation however can

be neatly represented on 1:50,000 scale maps.  Being less complex than the original maps, these

maps have the advantage to provide a wider insight into the regional soil geography.  These maps

have also proven to provide a good base for deriving maps at a 1:250,000 scale. Whereas,

overall WRB is satisfactory for classifying soils at national level, the experience also shows

that some WRB concepts may benefit from revisions to facilitate its correlation with national

soil survey data.



1. Background and objectives

Within the European Union there is a general interest to prepare joint soil maps at a 1:250,000

scale in order to harmonise agricultural and environmental policies and for which, the World

Reference Base for Soil Resources (IUSS Working Group WRB 2007) has been adopted as

the common soil classification system.  As soil surveys in most member states were

conducted independently, the challenge is now to convert the national legends into a common

WRB legend (Dudal et al., 1993). Therefore, the authorities of both the Flemish and the

Walloon regions commissioned studies to elaborate a methodology for converting the legend

of the soil map of Belgium to the World Reference Base for Soil Resources (WRB).

The aim of the present study was thus to develop and test procedures for converting the

legend of the Belgian soil map into a legend according to the “World Reference Base for Soil

Resources”.  As the procedures have to be consistent for the whole country, the work was

done in close collaboration with the team working in the Walloon region (Bouhon and

Dondeyne, 2011). Collaboration was also established with the colleagues of the Grand Duchy

of Luxembourg, where soil surveys are still being conducted.  As the legend of the soil map

of the Grand Duchy of Luxembourg is very similar to the Belgian soil legend (Marx, 2010), it

has been beneficial for both countries to collaborate and to exchange experiences.

As for the Flemish region, the specific objectives were to test and illustrate the elaborated

approach in three case study areas:

 one in the silt-loam region of Belgium, as a common and cross-border area between

the Flemish and the Walloon region

 one in the sandy region, and

 one in the coastal polder region, and

additionally, to investigate how the method could be used for developing a 1:250,000 scale

map covering the whole Flemish region.

The experiences have shown that in general, by using WRB Reference Soil Groups with one

or two main qualifiers, the salient soil information of the original soil maps of Belgium (at a

scale 1:20,000) can be captured.  As the class definitions of WRB are broader than the ones of

the Belgian classes, original mapping units can be generalized and adequately be presented on



Soil map of Belgium to WRB – Flemish region

Bestek nr. BOD/STUD/2009/05 8

maps at a 1:50,000 scale.  These maps have the advantage to provide the soil information in

an international accepted legend.  These maps also proved to be a good basis for further

generalizing to derive maps at a 1:250,000 scale.  Whereas, overall WRB is satisfactory for

classifying soils at national level, the experience also shows that some WRB concepts may

benefit from revisions to facilitate its correlation with national soil survey data.
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2. Soil survey of Belgium

The systematic soil survey of Belgium at a scale of 1:5,000 started within the framework of

the “Committee for the Establishment of the Soil and Vegetation Map of Belgium” in 1947.

The soil survey was initiated just after the World War II out of an urgent concern for

increasing agricultural production (Dudal et al., 2001). The basic aim of this committee,

sponsored by the “Institute for Encouraging Scientific Research in Industry and Agriculture”

(IWONL/IRSIA) was to identify, classify and map the soils of Belgium. The greatest part of

this work has been carried out between 1947 and 1974 by the “Soil Survey Centre”

(CVB/CCS) in Gent under the direction of Prof. R. Tavernier. This Centre did the overall

coordination, supervision and operated in close cooperation with the Faculties of Agriculture

of Gembloux, Gent and Leuven. In 1975 the “Soil Survey Centre of southern Belgium”

(Gembloux) was charged to complete the soil survey in the southern parts of Belgium.

During the fieldwork, the surveyors were using copies of the cadastral maps at a 1:5000 scale

to locate their field observations and to draft mapping units.  These units were then

transferred on a topographic base map at a 1:10,000 scale and the finally reduced and

published at a 1:20,000 scale, as illustrated in Fig. 1.

Figure 1 – Illustration of the soil mapping processes: (a) soil units and observations were drafted

on copies of the cadastral plan (scale 1:5000); (b) mapping units were transposed to topographic

base maps (scale 1:10,000); and (c) maps were published in colour and at a 1:20,000 scale (adapted

from Legrain et al., 2011)
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The published map sheets covered an area of 80 km² each (8  10 km²), and were digitized in

the 1990s.  The digital version can be consulted through internet applications1; printed

versions of the maps, together with their accompanying explanatory notes, can still be

purchased at the Laboratory of Soil Science, Ghent University, for maps of the northern part

of the country, and at the Gembloux Agro-Bio Tech campus of the University of Liège, for

the southern part of the country2. The soil maps have proven useful in providing baseline

concentration levels of trace elements (Tack et al., 1997), in land consolidation projects (e.g.

PLANECO, 2006), for assessing soils’ vulnerability to flooding (e.g. Van Orshoven, 2001),

soil erosion (e.g. Verstraeten et al. 2002), soil pollution through atmospheric depositions

(Liénard et al. 2011), or for providing recommendation on fertilizers application (Genot et al.,

2011) and for assessing the land suitability in forestry (Timal et al. 2012).

Field observations were made with a density ranging from 1 to 2.5 per hectare done by soil

auger to a standard depth of 125 cm unless unpenetratable layers or rocks were encountered.

Besides, over the whole territory, about 15,000 soil profiles have been described and

analysed, the data of which have been entered into the soil database AARDEWERK (Van

Orshoven et al., 1988; 1993).  The database AARDEWERK has recently been revised and

complemented for the Flemish region (Beckers et al., 2011).

1 The digital version of the soil maps can be consulted at http://geo-vlaanderen.agiv.be/geo-
vlaanderen/bodemkaart/ for the Flemish region and at http://cartopro3.wallonie.be/CIGALE for the Walloon
region

2 Scanned versions of the original soil maps of Belgium can also be consulted at
http://objects.library.uu.nl/reader/index.php?obj=1874-
218850&lan=en#page//41/07/05/41070597758836657709471930629370094902.jpg/mode/1up
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3. The legend of the soil map of Belgium

The legend of the soil map of Belgium3, and the corresponding soil classification system, is

based on morphogenetic properties readily identifiable in the field.  The principal properties

are soil texture, drainage status and profile development.  Soil series are defined by a

combination of class definitions of these properties, as explained below.  Variants are

recognized based on (i) the occurrence of lithologic discontinuities (substratum), (ii)

admixtures of parent materials (e.g. limestone in a soil otherwise derived from loess), (iii)

variations in the profile development (e.g. strongly mottling in and above an Argic horizon, or

the occurrence of a Fragic horizon).  Phases are recognized according to the depth or

thickness of particular characteristics, for example whether the Argic horizon is immediately

under the plough layer or not.

Figure 2 – Textural classes according to (A) Belgian textural classes (adapted from Van Ranst and

Sys, 2000); and (B) FAO textural classes (adapted from FAO, 2006). In the Belgian classification

system, the symbol for the textural classes are used as the first symbol in the code determining the

soil series

The soil textural classes, given as a first symbol in the legend’s symbol, are defined

according to Fig. 2.  The class definitions are based on the relative content of clay, silt and

sand.  These classes differ from e.g. the international commonly used USDA classes.  As a

consequence, the class for “heavy clay” (symbol “U”) in Belgium is much wider than what is

defined as heavy clay in the USDA or FAO soil textural classes (Fig. 2).  The classes also

3 For some detailed accounts of the legend see Maréchal and Tavernier (1974), Van Ranst and Sys (2000), and
Bah et al. (2005).
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differ slightly of the currently internationally used definition as the silt fraction is defined by

particle size ranging from 2 to 50 µm instead of from 2 to 63 µm in the FAO textural classes

used by WRB4.  Beside these 7 textural classes, additional symbols are used for special cases.

For example, when there is more than 5% (by volume) of gravel or stones the symbol G is

used; the symbol V is used for peat soils saturated predominantly by groundwater, and W

when they are predominantly saturated by rainwater.

The drainage status is a second property by which a soil series is defined.  Drainage classes

are defined according to depth at which oxido-reduction (gley mottling) and/or reduction

occur; a differentiation in critical depth is made between the silt-loamy textures and the sandy

textures (Table 1).

Table 1.  Definitions of drainage classes according to the legend of the soil map of Belgium
Depth of occurrence (cm)

Symbol
Definition

Silt-Loamy & Clay (A,L,E,U) Sandy (Z,S,P)
Code Gley mottling Reduction Gley mottling Reduction
.a. excessively drained - - >120 -
.b. well drained - - 90-120 -

.c. moderately well drained >80 - 60-90 -

.d. imperfectly drained 50-80 - 40-60 -

.e. poorly drained 20-50 >80 20-50 >100

.f. very poorly drained 0-20 40-80 0-20 50-100

.g. extremely poorly drained 0 <40 0 <50
Soils with perched or seasonal groundwater
.h. poorly drained 20-50 - 20-40 -
.i. very poorly drained 0-20 - - -
(adapted from: Van Ranst and Sys, 2000)

The soil profile development is taken as a third property (and symbol), determining the soil

series.  Their definition and the corresponding symbols are presented in Table 2, as well as

where applicable the equivalent diagnostic horizons.  Variants and phases of this soil series

defined by these three properties can be indicated with additional symbols depending on the

complexity of the profile.

4 The FAO textural classes use the same names and define classes on the same ratio of percentage clay, silt and
sand as the USDA textural classes, but the latter also has silt define as particles with size range of 2-50 µm.
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Table 2. Class definitions of soil profile development and corresponding diagnostic horizons
according to WRB-2007
Symbol Definition Diagnostic horizon
..a soils with a texture B horizon Argic horizon
..b soils with a structure or colour B horizon Cambic horizon

..c soils with strongly mottled or broken texture B
horizon

Argic horizons with albeluvic tonguing; the
latter may be under expressed and then
indicated as hypoalbeluvic tonguing

..d soils with yellow-red texture B horizon

..e soils with a thick dark A horizon Mollic or Umbric horizons

..f soils with a poorly expressed iron, or humus B
horizon

mostly Brunic horizons

..g soils with a well developed iron, or humus B
horizon,

Spodic horizons

..h soils with a broken iron, or humus B horizon -

..m Soils with a thick anthropic humus A horizon Plaggic, or Terric horizons

..p Soils without any profile development often of
alluvium or colluvium

..x poorly expressed soil profile development, of
very variable soils

Cambic horizon (in most cases)

(adapted from Maréchal and Tavernier, 1974)

It can be seen that with some training and experience, all of these characteristics can readily

be identified in the field, particularly as the definition of “soil profile development” did not

include any chemical criteria.  Soil surveyors could hence directly indicate the classification

in the field, be it either while augering or when describing a soil profile pit.

To illustrate the classification system, consider for example the soil series “Zbg"; the first

capital means the soil texture is sand (Z); the second symbol means the drainage status is,

well drained (.b.); and the third symbol (..g) indicates that the soil profile development

corresponds to a “Spodic horizon”.  Such well drained Podzols have in most cases a clearly

bleached horizon, which qualifies as an Albic horizon, and in WRB would hence be classified

as an Albic Podzol. An example of such a soil profile is shown in Fig. 3.
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Figure 3 – Albic Podzol in a landscape of sand dunes in the Campine region (northern part of

Flemish region, map sheets Turnhout - Arendonk); this landscape unit is actually mapped as

“ZAg” being a complex of the soil series Zag, Zbg, Zcg and Zdg.
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4. The World Reference Base for Soil Resources5

The World Reference Base for Soil Resources (WRB) was developed drawing on the insights

and experiences gained through the elaboration of the FAO-UNESCO legend of the Soil Map

of the World (FAO-UNESCO, 1974; FAO, 1988).  WRB is in the first place intended to

facilitate the exchange of information and experience by providing a common scientific

language, and so strengthening applications of soil science and enhancing communication

with other disciplines.  It was created to provide a framework through which existing soil

classification systems could be correlated and harmonized.

A first version of WRB was presented in 1998; a revised and extended version was presented

in 2006. It was developed - and is still being revised - by an international working group of

soil scientists, coordinated by the International Union of Soil Science. In the period 1998–

2006, WRB became the official reference soil nomenclature and soil classification for the

European Commission, and has since been widely adopted as tool to harmonize and exchange

soil information.

Although WRB draws on the Legend of the Soil Map of the World, it is really conceived as a

two tiers soil classification system rather than a legend.  At the first level, 32 “Reference Soil

Groups” are distinguished.  At a second level, “qualifiers” are added, which serve as

“adjectives” to the Reference Soil Groups.  Two levels of details can be expressed with the

qualifiers: Firstly prefix qualifiers are used to indicate either properties typical for the

particular Reference Soil Group, or properties that show some intergrading with other

Reference Soil Group.  Secondly, more information on the soil can be provided with the

suffix qualifiers, which are meant for presenting properties that are not specific to a particular

Reference Soil Group (e.g. texture, colour, or base saturation).

A determination key enables to determine to which Reference Soil Group a particular soil

belongs.  The key requires checking diagnostic features6, which are defined in terms of

morphology and/or analytical criteria.  The soil belongs to the first Reference Soil Group for

5 Based on IUSS Working Group WRB 2007.  World Reference Base for Soil Resources 2006, first update
2007. World Soil Resources Reports No 103. FAO, Rome
6 These features may be diagnostic horizons, properties and/or materials
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which it meets all specified requirements.  The 32 Reference Soil Groups, are listed in Table

3, according to a simplified key.  For the full key and definitions see IUSS Working Group,

(2007)

Table 3 - Rationalized key to the WRB Reference Soil Groups
A. Organic soils Occurrence in

Belgium*
1. Soils with thick organic layers  Histosols +
B. Mineral soils
2. Soils with strong human influence

Soils with long and intensive agricultural use Anthrosols +
Soils containing many artefacts Technosols +

3. Soils with limited rooting due to shallow permafrost or stoniness
Ice-affected soils Cryosols -
Shallow or extremely gravely soils Leptosols +

4. Soils influenced by water
Alternating wet-dry conditions, rich in swelling clays Vertisols -
Floodplains, tidal marshes Fluvisols +
Alkaline soils Solonetz -
Salt enrichment by evaporation Solonchaks -
Groundwater affected soils Gleysols +

5. Soils set by Fe/Al chemistry
Allophanes or Al-humus complexes (volcanic soils) Andosols -
Cheluviation and chilluviation Podzols +
Accumulation of Fe under hydromorphic conditions Plinthosols -
Low-activity clay, P fixation, strongly structured Nitisols -
Dominance of kaolinite and sesquioxides Ferralsols -

6. Soils with stagnating water
Abrupt textural discontinuity Planosols +
Structural or moderate textural discontinuity Stagnosols +

7. Accumulation of organic matter, high base status
Typically mollic horizon (black, organic rich surface) Chernozems -
Transition to drier climate Kastanozems -
Transition to more humid climate Phaeozems +

8. Accumulation of less soluble salts or non-saline substances
Gypsum Gypsisols -
Silica Durisols -
Calcium carbonate Calcisols -

9. Soils with a clay-enriched subsoil
Albeluvic tonguing Albeluvisols +
Low base status, high-activity clay Alisols +
Low base status, low-activity clay Acrisols -
High base status, high-activity clay Luvisols +
High base status, low-activity clay Lixisols -

10. Relatively young soils or soils with little or no profile development
With an acidic dark topsoil Umbrisols +
Sandy soils Arenosols +
Moderately developed soils Cambisols +
Soils with no significant profile development Regosols +

* +; known to occur in Belgium; - not known to occur; (adapted from: IUSS Working Group, 2007)
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For the second level of classification, qualifiers are taken from the list of prefix and suffix

qualifiers as indicated in the key, corresponding to the definitions of each of the qualifiers.

As an example, soil profile P4-Ravels” (province of Antwerp) is taken from Mikkelsen et al.

(2008a); Fig. 4 & Table 4.

Figure 4 – Soil profile (P14, Ravels) classified as “Endogleyic Folic Brunic Albic Arenosol
(Dystric)” in WRB, and mapped as “Zcg” on Soil Map of Belgium (sheet Poppel 9W) (Adapted

from Mikkelsen et al. 2008a)

Table 4 – Diagnostic horizons, properties and materials. Rationalized key to the WRB Reference
Soil Groups, used to classify profile P14 Ravels (see also Fig. 4)
Diagnostic horizon,
properties, material Present in horizon Remarks
Albic H4b, H7, H8  Horizon is composed of A + E horizon
Folic H1-3  Very thick organic layer
Spodic -  No Spodic B horizon present
Umbric -  Colour of H4a+H4b mixed together is too light
Gleyic colour pattern H7-11 H7-10  Oximorphic colours

H11* Reductomorphic colours
Reducing conditions H7-11
Remark, the horizons deeper than H8 not shown in Fig. 4; (Source: Mikkelsen et al. 2008a);
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5. General approach

As a first step, a key was developed whereby, based on the definitions of the units from the

legend of the soil map of Belgium and the concepts and definitions of the WRB, sets of

symbols from the Belgian legend can be assumed to correspond to either Reference Soil

Group and/or particular qualifiers.  Whereas, a straightforward correspondence can be found

for some units, in many cases there are no unequivocal relations.  It was therefore necessary

to elaborate practical rules based on data from soil profiles classified both according to the

legend of the soil map of Belgium and WRB.

Figure 5 - Schematic presentation of the foreseen steps for converting the Belgian Soil Mapping

Units into WRB classification units

Overall, the steps taken for converting the legend of the soil map of Belgium, are summarized

in Fig. 5; the numbers in the figure correspond with the following steps:

1 A translation key was elaborated to identify corresponding units from both classification

systems.  The complete key is presented in Annex 1; Annex 1a, giving a simplified

version applicable to the Flemish region for identifying the Reference Soil Group; Annex
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1b the complete key.  A database and software programme was also developed with

PostgresSQL to automate part of this conversion.  The technical details are described in

the technical report in Annex 1c.

2 From the experience of trying to convert the legend of the soil map of Belgium into

WRB, it has been realized that it would be most useful to establish a soil database of

reference soil profiles of Belgium (BSP). The structure of such a database should be

compatible with international soil databases, such as for example the WISE database

(Batjes, 2008), for facilitating exchange of data at international level.  As the elaboration

of such a database was beyond the scope of this assignment, this work was not taken

further.  Still, in the course of this project, 34 soil profiles were identified, which had

been reported in PhD dissertations (Van Ranst 1981; Diels, 1994) and in technical reports

from INBO, the Flemish Research Institute for Nature and Forest Research (Mikkelsen et

al. 2008a; 2008b).  The profiles are included in the list of correspondences between

WRB units and Belgian classification units presented in Annex 37.

The data of these “BSP” profiles has been most useful for developing some heuristic

rules.  Whereas the legend of the soil map of Belgium depends only on physical and

morphological properties (which can be directly be observed and estimated in the field)

various diagnostic features of WRB require chemical analysis.  Several of the analytical

data required for classification according to WRB were not determined during the soil

survey work, most noteworthy the exchangeable cations content and base saturation.

Base saturation is a key property for determining whether soils would have Alic and/or

Dystric properties.  It has therefore been necessary to look for fully described and

analyzed soil profiles (i) which can serve as reference for classification and (ii) based on

which heuristic rules can be established.

Based on the data from such fully described and analyzed profiles a relation was

established between pH-H2O and base saturation, and from which the rule was adopted

that when soils had a pH of less than 5, they would be considered to have a base

7 Those from the coastal area, which have a different legend and classification system as explained below are not
retained in this list, as this list is intend to serve as a reference between WRB units and standard mapping units
from the soil map of Belgium.
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saturation of less than 50%; when pH-H2O, was above 5.5 the base saturation is

considered to be more than 50%; the intermediate case being undetermined (Fig. 6)

Figure 6 – Linear regression between soil pH and base saturation determined for 8 soil profiles of

the loess belt of Belgium; 15 observations with pH < 4 and indicated as  were disregarded

3 This rule could be incorporated into the translation key

4 Furthermore, for some mapping units, additional information on topography was taken

into account, most particularly to distinguish “colluvial soils” from “alluvial soils”.

These principles have been applied to the three case study areas, being: one in the silt-loam

region; one in the sandy region of the Campine; one in the coastal polders; and finally also

applied on the physiographic map of Flanders elaborated by Honney (1994), as a first

approximation for a soil map at a 1:250,000 map.

Translation key
The translation key is presented as an extra technical document (Bouhon and Dondeyne 2011;

included in this report as Annex 1c); the guiding principle is presented here.  The “translation

key” is the sum of the rules to apply diagnostics criteria used in WRB for classifying soil

profiles according to the units of the Belgian soil map legend.
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There are two possibilities by criteria:

• case A
rules (combination of letters and numbers based on their definition in the legend) meet

exactly the diagnostic criteria of the Reference Soil Group, the translation is direct,

unambiguous;

• case B
rules meet the diagnostic criteria but incompletely.

Leptosols, for example, are defined as soils with “limitation of depth by continuous rock

within 25 cm of the soil surface”.  In the Belgian legend, soil mapping units with the

symbol indicating phase “3” are defined for having a continuous substratum with

bedrock between 20 and 40 cm depth.  Hence, some soils with this symbol will be

Leptosols, while others will belong to other Reference Soil Groups, but may then have the

qualifier Leptic.  Indeed, the translation key applied also to Second Level Unit of the

WRB, qualifiers.
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Classification of soil profile data according to WRB
Overall, 183 soil profiles described and sampled during in the original soil survey work – this

is besides the 34 from the proposed “Belgian Soil Profile” reference database – have been

manually classified according to WRB-2007.  Most of the profiles, were from the case study

areas; occasionally, some profiles were classified outside the case study areas but matching

legend units found within the case studies.  The geographical distribution of the classified

profiles is presented in Fig. 7.

Figure 7. – Location of selected case study areas and spread of classified soil profiles

(“AARDEWERK” and BSP profiles)
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6. Lessons learned from the detailed case studies

Silty-Loam region
Classification of soil profiles

As a first case study the map sheets “103w Duisburg” and “103e Hamme-Mille” was chosen

(Fig. 7 for location).  It was a common case study area with the Walloon region, as the area

covered by the map sheets falls partly in the Flemish region and partly in the Walloon region.

Overall, 51 profiles of the map sheet “103w Duisburg” (out of 51 profiles) are classified, and

76 profiles of the map sheet “103e Hamme-Mille” (out of 79 profiles) were classified.

Soil profiles on both map sheets have been described by D. Lamberts and R. Vanstallen (n.d.;

1956); however for sheet 103w Duisburg the description of the profiles was done in 1954,

while for map sheet 103e Hamme-Mille the fieldwork was done in the period 1950-’52.  Due

to this early soil profile description work, soil profiles on the Hamme-Mille sheet are not yet

classified according to the standard legend, but to one of its precursors.  In Annex 5 a

preliminary interpretation and correlation is presented.  It is worth noting that in that period

the concept of an “Argic horizon” was not yet fully developed.  The authors however clearly

refer to it, with the term “terre-à-brique” (meaning “fire bricks earth”).

Use of the digital soil maps

The soil maps of Belgium have been digitised and coded separately for the Flemish and the

Walloon region.  Joining the two digital versions of the same map resulted in some problems.

At the border areas quite some sliver polygons occurred, i.e. some geometric errors in both

maps where the two parts did not fit properly, as illustrated in Fig. 8.
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Figure 8 - The arrows point to errors due to joining the Flemish digital soil map (north-western

part of the dotted line) to the Walloon digital soil map (south-eastern part); the grey coloured

polygon representing alluvial soils.  Note: the original scanned map is at the background; the light-

blue line was a buffer distance from the river used as a reference.

The different coding systems applied in the Flemish and Walloon for digital versions of the

Belgian soil map was another encountered problem: different fieldnames are used in the two

versions.  For example the symbol for the soil series are in the field CODE in the Flemish

version, while they are in the field SIGLE_PEDO in the Walloon version.  The issue was

resolved by creating a new field as “Soil series” retaining the most informative data (Fig. 9).

Joining the two versions led to some conflicting information as illustrated in Figure 5.

Another difficulty encountered was that both in the Flemish and the Walloon versions of the

digital soil map, the riverbed of the Dyle (as a major river) and urban areas were not

separated in different polygons (Fig. 10).  Splitting and recoding of such polygons was a

rather time consuming work.  It was later noted, in the other case study areas, that this is a

general feature for the whole digital version of the soil map of the Flemish region.
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Figure 9 – Illustration of contrasting coding and conflicting information (grey shade rows)

obtained by joining the Flemish with the Walloon versions of the digital soil map of Belgium
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Figure 10 – Mapping unit “OB” for build-up area, was cartographically not separated from the

riverbed; Note original scanned map at the background.

Figure 11 – Mapping unit “build area – OB” clearly consisting of more than buildings and should
therefore be considered at least as partly “not surveyed”; polygon and data fields from digital soil
map, background aerial photograph of Kortrijk-Dutsel accessed with Google-Earth

Moreover, whereas all so called artificial soils (coded as OB, OE, ON, OT, … in the Belgian

classification system), were initially considered to be Technosols, it was later realised that

such areas should in part be considered as “not surveyed areas” as illustrated in Fig. 11.
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Whereas initially we were not sure how to separate “colluvial soils” from “alluvial soils”,

these soils could after all be separated from each other by referring to the original printed soil

map (Fig. 12).  Indeed, on the original map, valley bottom have been indicated by a black

dotted line and this was used as a reference for distinguishing alluvial soils (mainly Fluvisols)

from soils derived from colluvium (mostly Cambisols or Regosols), soils which are typically

all indicated with profile development “..p” in the Belgian legend.

Figure 12 - Alluvial soils can be are separated from other soils by the indication of the valley

bottom on the original soil map

Although, the information on the extent of the valleys is indicated with the code as a special

phase on the digital soil map of the Walloon Region8 (coded as “…(1)”), it has been

necessary to systematically check the polygons around the waterways, as this information is

not included in the Flemish part of the digital soil map.  Where there could be doubts about

the extent of the valley floor, the digital terrain model was used.

For some mapping units, there are no exactly corresponding reference soil profiles.  In most

cases, it was however possible to determine a WRB unit referring to the translation key.  For

example in the case study area of Duisburg and Hamme-Mille, we don’t have any profile

corresponding to mapping unit Agp; we however do have two profiles classified as “Aep”,

one keying out as Gleyic Fluvisol, the other one as Endogleyic Fluvisol.  As drainage of Agp

8 This is the case for this study area, but may not apply to other areas
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is by definition even worse, with reduction within 40 cm, it is reasonable to class this as

Epigleyic Fluvisols.  Another example is the complex unit U-L-S, on map sheet 103e found

as a small polygon; the unit is actually such a small unit that it is not even mentioned in the

“explanatory note”.  It is located between “Abp(c)” which we classified as a “Colluvic

Luvisol” and an “Abp0_1” unit that we classified as a “Colluvic Regosol”.  Based on

cartographic criteria – so as to get smoother units – this unit was pooled with “Colluvic

Luvisol”.

Elaboration of a legend

Based on the insights gained by classifying the soil profiles data and the elaboration of the

translation key, a first map legend was elaborated and applied on the map sheets “Duisburg

103w” and “Hamme-Mille 103e” as illustrated in the separate map.

The approach was to have a legend retaining only the most relevant qualifier (either prefix or

suffix) in combination with the Reference Soil Groups. Doing so 13 units at the level of the

“Reference Soil Groups” were retained which, in combination with the legend qualifiers

yielded 43 mapping units, as illustrated in Fig. 13.

Three complex mapping units were defined based on the following considerations:

- The complex "Arenosols/Podzols" includes mapping units which are complexes on the

original map and indicated as "SAF", "SZ" and "ZAF". The soil profiles that can be

connected to this unit are either classified as Podzols or Arenosols.

- The complex "Cambisols/Alisols" are units originally mapped as “sLba” according to the

Belgian legend; this comprised profiles that are either classified as Ruptic Alisols, or as

Ruptic Cambisols.

- The complex "Regosols/Cambisols" includes Abp and Lbp profiles; such profiles partly

include Regosols and partly Cambisols, often derived from colluvium.

This approach yielded 13 units at the level of the Reference Soil Groups, and when combined

with legend qualifiers, we obtained 43 cartographic units as presented; coming from 138

mapping units according.  The qualifier “parastagnic” was initially proposed to identify soils

which are though well-drained, but show mottling; such soils are typical mapped as Aba(b).

Soils with profile development “..c” are classified as Albeluvisols; soils with drainage
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class·D·, as “parastagnic” Albeluvisols (e.g. ADc, LDc, PDC); we later proposed to indicate

some of these soils with the qualifier “hypoglossalbic”..

Figure  13 – Extract of the provisional soil map of the sheets Duisburg - Hamme-Mille, illustrating

the proposed WRB legend

Sandy region
Classification of soil profiles

The map sheets Turnhout (17e) and Arendonk (18w) were chosen as a case study area for the

sandy Campine region of northern Belgium (Fig. 7 for location).  In this case study area the

soil profiles have been described in 1963 by Vandamme (1965a; 1965b).  However, in

comparison with the other case study areas, far fewer soil profiles were described and

sampled here.  There are actually only 30 profiles representing 19 soil series.  The two map

sheets however are composed of 207 different mapping units; disregarding the phases, but

retaining the substratum, still representing more than 100 different units.  It has therefore

been necessary to classify some extra profiles from neighbouring sheets, particularly for
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profiles with development “..c”.  All of the 30 soil profiles described on these two sheets have

been classified.  With this information, and with the translation key, it has been possible to

convert the mapping units of the soil map into a legend according to WRB.

Use of the digital soil maps

No major issues were encountered working with the digital version of the soil map of this

case study area; except as noted before, that waterways and build-up areas are not separated

from each other.

Elaboration of a legend

Similarly to the case study of the silt-loam region a legend according to WRB was elaborated

with as first entry point the Reference Soil Groups, according to which a colour for the

mapping units was chosen. One or two of the most striking qualifiers have been retained as a

“legend qualifier”.  Furthermore, areas where the soils have either an abrupt textural change,

or present a lithological discontinuity have been indicated a suffix qualifier (abruptic, and

ruptic). Cartographically, these areas have been represented by an overlaying hatching

pattern.

Overall the proposed legend contains 10 units at RSG level , and when including the

qualifiers 37 mapping units.  Coming from 207 mapping units according to the original

legend, the conversion into a WRB legend enables hence a generalisation and simplification

of the map.

Coastal region
Classification of soil profiles

As case study area of the coastal area, the western corner of the region was chosen, covered

by the map sheets De Panne (35w)9, Oostduinkerke (35e), De Moeren (50w) and Veurne

(50e) (see Fig. 7 for location).  The soil profiles in this case study area have been described in

the earliest phase of the soil survey project between 1947 and 1949 by De Caesteker and De

Coene, and have been reported by De Leenheer (n.d.).  There are 141 soil profiles located in

this study area; the reports of quite some of these profiles have analytical data but no

9 Apperently no soil profiles were described for this map sheet
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description of the morphology of the soil, making their classification impossible.  Of the fully

described profiles, 42 have been classified according to WRB.

Legend for the coastal area

The case study area has 93 different mapping units, however, it has not yet been possible to

convert these units into a WRB Legend due to different factors.  First, the legend used for the

polders and the sand dunes, landscape units which take up the major part of the area covered

by these maps, is based on landscape features rather than on soil properties; and is hence

different from the standard legend10 used in the rest of the country (for a description of the

legend of the coastal area see Van Ranst and Sys, 2000).  But, apart from these aspects, the

soil profiles in this study area are also classified according to a different system.  Much like in

the case of Hamme-Mille, in the early days of the soil survey work, the standard legend was

still being elaborated.  However, unlike in the case of Hamme-Mille, no correlation has been

made between this early classification and the standard legend.  To complicate matters even

more, no clear relation is yet found between the mapping legend and the soil classification as

can be seen from Table 5.

Table 5.  Correspondence between RSG mapping units and “soil series” of 43 classified
soil profiles from the coastal case study area.  Both the mapping unit and the soil series
are different from the standard legend used in other parts of the country, and no
straightforward relation is found between any of these systems
RSG Mapping unit Soil series Total
Arenosols d.A0 type D3E 1

d.B1 type D2E 1

m.W2k Type (D)D1E 1
OB type D1E 1

Cambisols d.Da type S2K 1
Lca L2Z type (nieuw Ca7) 1
Ldc L2 type (nieuw C3) 1
m.A2 4 ZZ-type 1
m.A4 4 K-type (A4) 1

4 Kz-type 1
m.A5 4 KK-type (A5) 1

6 H-type 1
P1B-type 1

m.A6 6H type 1
type 6 1

m.B2 6V 1
m.P6 Type (0)P6 (P1By) 1
m.W1 Type (O)W1 1
OG1 4 KKz-type 1

10 As explained in section 2 of this report
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Table 5.  Correspondence between RSG mapping units and “soil series” of 43 classified
soil profiles from the coastal case study area.  Both the mapping unit and the soil series
are different from the standard legend used in other parts of the country, and no
straightforward relation is found between any of these systems

r.Em Type (W)C5 1
r.Sl Type (W)E2 1
r.uPm Type (W)B4 1

Fluvisols m.A2 Type (0)A1 1
m.W1 Type (D)S2k 1
r.Emz Type (W)C5 1
r.sPm type (W)B1 1

Gleysols m.A2 U2 type (nieuw OU1) 1
m.W1 6Vx 1

U1 type (nieuw OU2) 1
OV2 6V 1
r.uPm Type (W)C3 1

Phaeozems m.A4 4 KK-type 1
4 Kzz-type (A3) 1

m.B2 5 KV-type 1
m.P6 PG1-type 1
m.W1 6/1 en 6/2 type (nieuw W1 type) 1

Type (W)DC1 1
Planosols m.P4 PG2-type (nieuw P3) 1

r.Sly Type (W)B3 1
r.sPm Type (W)C3 1

Regosols d.C2 Type (O)W2 1
Ldc type (O)Ca6 1

Umbrisols m.B1 6-type 1
Total 43

Overall, based on the classified soil profiles, the most frequent soil type of the polders were

“Endogleyic Fluvic Cambisols (Drainic); and Protic and Brunic Arenosols in the dunes.  The

experience from this case study however, shows that before a WRB legend for the coastal

area can be elaborated, a more comprehensive study of the soils of the coastal area is

required.
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7. Towards a generalised map for the Flemish region (scale
1:250,000)

Based on the experiences from the three case studies, the possibilities of elaborating a soil

map of the Flemish region at a 1:250,000 scale was investigated.  Three main options were

considered for getting to a map at a 1:250,000 scale:

- Converting the original maps into WRB and then generalising these to a 1:250,000 scale

- Using the earlier published soil association maps by Tavernier and Maréchal (scale

1:500,000) or surface lithology by Maréchal (scale 1:250,000)

- Using the physiographic map of the Flemish region by Honnay (1994) (scale 1:50,000)

As argued before, converting the legend of the soil map of Belgium to WRB results in

broader classes, which can be represented adequately at a 1:50,000.  The WRB units could

then be used for generalising into smaller scale maps (e.g. 1:200,000) by regrouping polygons

according to the Reference Soil Groups as illustrated in Fig. 14a; where required the mapping

units could further be generalised into association units, either at Reference Soil Group, or at

the level of legend qualifiers.  The advantage of this procedure would be to have a more

detailed and more precise soil map than the currently available maps, as e.g. the map of

Tavernier and Maréchal (Fig. 14b); it would however imply that all maps at a 1:20,000 first

have to be converted to WRB.

Alternatively, the Tavernier and Maréchal soil association map (1:500,000), or the surface

lithology map of Maréchal (1:250,000), could be used as a base for creating a small scale

(1:250,000) map according with a WRB Legend.  The advantage would be that the data is

digitally available, and consistent, for the whole Belgian territory.  However, as illustrated in

Fig. 14 and Fig. 15 this approach would imply losing a considerable amount of both soil

information and geographical accuracy.
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Figure 14 - Soil map of map sheets “Duisburg and Hamme-Mille” at a approx. 1:200,000 scale (a)

generalised according to the RSG converted from the original 1:20,000 scale map (b) based on the

1:500,000 scale soil association map of Tavernier and Maréchal
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Figure 15 -  Mapping units for the case study area of the sandy region, (a) based on the original detailed soil

map; colours corresponding to RSG units; (b) based on the Tavernier and Maréchal (scale 1:500,000) map

with colours corresponding to RSG units; the overlay of red polygons corresponds to units of the surface

lithology map of Maréchal (1:250,000)
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As an alternative source for creating a generalised soil map, the potential of using the

“physiographic map” of the Flemish region – prepared by Honnay (1994) – was investigated.

This map was produced at a 1:50,000 scale and is a generalisation of the Belgian 1:20,000

scale soil map. The mapping units are characterised by a combination of soil, topography and

hydrological landscape features.  The advantage of using this map is that each mapping unit

contains information on the commonly occurring soil series, according to the legend of the

soil map of Belgium.

By combining the translation key and our current knowledge on the soils of the area, it has

been possible to convert most of the mapping units to a legend unit according to a WRB

legend.  The correspondence between the mapping units of the physiographic map and WRB

units are presented in Annex 4. The advantage of using this map is that a conversion can be

done relatively straightforward.  The proposed legend retains as a first entry point the

Reference Soil Groups.  At a second level, legend qualifiers are chosen that give information

on soil morphologic properties which can directly be deduced from the information on the

soil series of the physiographic map (Fig. 16).

Figure 16 – Illustration of the legend according to WRB and part of the soil map of the Flemish

region (scale 1:250,000) derived from the physiographic map



Soil map of Belgium to WRB – Flemish region

Bestek nr. BOD/STUD/2009/05 37

It is further proposed to keep information on soil texture, drainage status and the occurrence

of a substratum on a separate level.  Keeping and presenting information on drainage status

separately, has not yet been foreseen in the “guidelines for constructing small-scale map

legends using the World Reference Base for Soil Resources”.  However, when using digital

maps in a geographical information system (GIS), it will always be regarded as a good

practice to have this information coded in separate layers; cartographically it can be presented

on separate inset maps.  This approach also gives more flexibility when the information has to

be presented at the different scales.

Figure 17 – The information on (a) the occurrence of Histosols as indicated in the original soil map of sheets

Turnhout - Arendonk, was not retained (b) when generalisations were made for producing the

“physiographic map”

The major draw back of using the physiographic map is that some generalization concerning

the soils has already been done, which may not correspond to the ones that would be done

when starting from WRB units; for example information of peat soils present on the original

map sheets of Turnhout - Arendonk (1:20,000) was not retained in the 1:50,000 map as

illustrated in Fig. 17.  Also the soil information in the attribute table is mostly limited to the

“core” soil series11, hence under reporting information on occurrence of lithological

discontinuities, or other variations.  Furthermore, as no equivalent map exist for the Walloon

11 With “core” soil series, we refer on the information provided by the combination of symbols standing for soil
texture, drainage class and profile development.
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region, it would not be possible to produce maps in a consistent way for the whole Belgian

territory.
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8. General discussion and conclusions

The legend of the soil maps of Belgium
Insights into soil forming processes and their expression in morphological features were

acquired during the course of the soil survey project of Belgium (1947-1991); this is true both

in the context of Belgium as well as in an international context.  As a consequence, part of the

legend and information was adjusted as the survey work processed.  Changes in the soil

classification have been presented for the case studies of “Duisburg – Hamme-Mille” as well

as in the polder region.  The implication is that a fully automated conversion of mapping units

from the Belgian system to e.g. WRB is not possible.  Confrontation with soil profile data and

field observations wherever possible are required to take variations in local interpretations

into account.

Belgian soil series are defined by combining three principal soil properties of texture,

drainage status and profile development; any possible combination therefore defines the core

“soil series”.  Hence, the concept of Belgian soil series is open and flexible, and is very

different from the concept of soil series as e.g. used in the USDA Soil Taxonomy system,

which involves a formal definition and recognition of every series.  Compared to other soil

classification, the legend of the soil map of Belgium is indeed original for not being a

hierarchical system.  For example, looking at our neighbouring countries, the Dutch and the

British systems have four hierarchical levels, the German soil classification system has six

hierarchical levels; a noteworthy exception is the French ‘Référentiel Pédologique’ which is

also an open, not hierarchical classification system (see Krasilnikov et al., 2009).

Recognising the combination of different sets of soil properties to determine soil series, as

done in the legend of the soil map of Belgium, is particularly versatile in a GIS environment

as these can be coded in different layers.  Overall, the Belgian system of recognising different

stages of “profile development” to which “prefix” and “suffixes” information is added on

texture, drainage, thickness of some diagnostic layers or the occurrence of a substratum, is

conceptually akin to the use of Reference Soil Groups with prefix and suffix qualifiers used in

WRB.
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WRB as a legend for soil maps of Belgium
As shown above, the classification according to WRB allows simplifying the current detailed

soil maps.  In this way, the resulting soil maps are easier to read and hence help to elucidate

the relations between soil, landscape and land-use.  As the legend is then presented in an

international classification system, the information entailed in the maps will hence also be

accessible to a wider audience.  However, it may be useful to recall that the conversion of the

legend of the original soil map to a legend based on the World Reference Base, is not

intended to replace the existing soil maps as an “updated version”.  The conversion merely

provides for a particular interpretation of these maps much akin to other derived products

such as others have done for example on water balances (Heuvelmans et al., 2005), or on soil

carbon content (Meersmans et al., 2011).

Converting units of the soil map of Belgium into a legend according to WRB inevitably leads

to less mapping units in a WRB legend. Two major points are at the base of this apparent

simplification.  Firstly, WRB classes are broader than the original units of the legend of the

Belgian soil map.  Natural drainage classes in the Belgian system are for example divided

into 9 classes (Table 1), while in WRB they can be divide into explicit12 classes as Epigleyic,

Endogleyic, Bathygleyic, besides Epistagnic and Endostagnic; besides Drainic qualifier for

artificially drained soils.  Secondly, some information required to make some subdivisions in

WRB can not be deduced from the information provided in the Belgian legend.

Various types of provisional soil maps with WRB-legend have been prepared for the case

study areas in the silt-loam region (Duisburg – Hamme-Mille) and one for the sandy region

(Turnhout – Arendonk).  In both cases the main entry point for the legend determining the

colour of the mapping units are the Reference Soil Groups as defined by WRB; one or two of

the most striking qualifiers have been retained as a prefix qualifier; these have been selected

in line with the “Guidelines for constructing small-scale map legends using the World

reference Base for Soil Resources”13.

Initially a similar approach was taken for elaborating a legend for a soil map at a 1:250,000

scale, but in the course of this work it was realised that it would be more relevant to separate

12 The non explicit “non gleyic” could be regarded as a class on its own
13 http://www.fao.org/fileadmin/templates/nr/images/resources/pdf_documents/WRB_Legend.pdf
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qualifiers (and information), on soil texture, drainage status and occurrence of substratum.

Coding these features in separate fields has advantages when working with geographical

information systems.  Moreover, it has the nice added advantage to allow making a elegant

compromise between the information typically available in the legend of the Soil Map of

Belgium and WRB terms.

As explained in section 3, WRB was really conceived as a classification system rather than as

legend, even though it built on the FAO-UNESCO legend of the Soil Map of the World.  By

combining the Reference Soil Groups, with sets of qualifiers, WRB tries to strike a balance

between being an open system - which bears the risk of getting a proliferation of terms - and a

closed system, which has the drawback of failing to name relevant properties, but which had

not a priori been thought of.  The consequence is however that when classifying soils,

different levels of attributes are obtained, depending on both the complexity of the profile;

and/or the amount of information available for that particular soil.  To illustrate this point,

some examples from the case study areas of the sandy region (sheet 17e) and the silt loam

region (sheet 103e) are presented in Table 6.  The WRB classification results in a varying

degree of detail and qualifiers for these four soil profiles.  Whereas this approach of naming a

soil is very practical for providing implicitly as much information as possible on the soil, such

a varying degree of levels of information is not practical for constructing a legend.

Table 6.  Examples of classification of some soil profiles from Belgium according to WRB

Profile Belgian unit WRB

017e12 Zcg Albic Podzol

017e05 Zdg Endogleyic Albic Carbic Podzol

103e03 Aba1 Cutanic Luvisol (Hypereutric, Nudiargic, Siltic)

103e24 sAca(b)2 Cutanic Luvisol (Humic, Ruptic, Epidystric, Siltic, Hypoglossalbic)

When constructing a legend it is henceforth necessary to limit the set of legend qualifiers,

chosen from the prefix or suffix qualifiers.  In the detailed case studies it has been possible to

limit these to only one or two qualifiers.  It may seem counter-intuitive that at this large scale

of a map (1:20,000), such a limited number of qualifiers can suffice.  As the legend of the soil

map of Belgium does not systematically provide the required information for including such

details, it is more practical to limit the number of qualifiers to those most known to be

associated with particular soil series.  As shown by the case studies, this can only be known

by having a sufficient large number of profiles classified.  For example, the data presented in



Soil map of Belgium to WRB – Flemish region

Bestek nr. BOD/STUD/2009/05 42

Annex 3b shows that most well to imperfectly drained Podzols have an Albic horizon (as also

profile 017e12 and 017e05 in Table 6).  It makes sense to group these soils as “Albic

Podzols”; while on the other hand, as there is no systematic information allowing to

determine whether the Podzol is “Carbic” or not (Table 6, profile 017e12 is not “Carbic”

while 017e05 is).  Therefore, it is more convenient not to include this qualifier in the legend.

Similar arguments can be made for the examples of Luvisols (Table 6). Cutanic is a typical

property of Luvisols in the silt-loam region.  However, there is no easy way to predict

whether a Luvisol would be e.g. “Hypereutric” (as profile 103e03 is, Table 6) or “Humic” (as

profile 103e24 is, Table 6); hence it would not be practical to include these qualifiers in the

legend.  However, the code “…1”, indicated as a “suffix” in the symbol Aba1, means that the

Argic horizon occurs immediately under the plough layer – hence qualifies as “Nudiargic”.  It

hence makes most sense, and is practically feasible, to distinguish in a legend “Cutanic

Luvisols” from “Nudiargic Cutanic Luvisols”.  It can further be observed that in the

guidelines it is advised not to use “typical qualifiers” in the legend; however, the example

above shows that the use of “Cutanic Luvisol” can be used to implicitly give the information

that it concerns a deep, not eroded Luvisols being distinct from a “Nudiargic Luvisol”.

Classifying soils according to WRB
When classifying soils according to WRB it was noted at various instances that WRB

concepts could actually be improved.  Some examples are given here without attempting to be

exhaustive.  As the authors take part in WRB working group meetings these issues will be

taken forward for discussion.

 The qualifier Aric, is foreseen to indicate when “having only remnants of diagnostic

horizons – disturbed by deep ploughing” (IUSS Working Group WRB. 2007, p. 98).  It

would be worth specifying of what the “remnant” diagnostic horizon is referring to; e.g. is

it “Spodic” or to an “Albic” which has been disturbed by ploughing.  We therefore have

used “Aric-Albic” Podzol; or “Aric-Spodic”.  Such qualifiers could actually be applied to

profile P4-Ravels, Fig. 4.

 The qualifier Entic, is defined as “not having an Albic horizon and having a loose Spodic

horizon (in Podzols only)” (IUSS Working Group WRB. 2007, p. 99).  It actually is

intended for the cases where “the E horizon is so weakly expressed that it fails the criteria

of an Albic horizon and the Spodic horizon is not cemented” Peter Schad (pers.
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communication, email of 13-10-2010).  It would actually be helpful just to reformulating

it that way.

 The qualifier Nudiargic, is defined as “having an argic horizon starting at the mineral soil

surface” (IUSS Working Group WRB. 2007, p. 103).  It would be most relevant to specify

that this can also start just under the plough layer.

 As qualifiers for indicating the soil texture of layers of at least 30 cm thick, are foreseen

the terms Arenic, for “a texture of loamy fine sand or coarser” (IUSS Working Group

WRB. 2007, p. 98); Clayic, for “a texture of clay ” (ibidem, p. 98), Siltic for “a texture of

silt, silty clay loam or silty clay”.  These qualifiers have the general limitation of leaving

out a group of textural classes un-named (Fig. 18).  Moreover, in the particular case for

Belgium it has the disadvantage that textural classes that are considered to be heavy clay

(class U), are qualified as “Siltic”.  In the provisional soil map at a 1:250,000 scale, it

therefore seemed preferable to indicate the soil texture according to Belgian classes with

an inset map.

Figure 18 – Definitions of qualifiers Arenic, Siltic and Clayic in relation to USDA textural classes and the

Belgian textural classes U (heavy clay), and E (clay)

Recommendations for further work and investigations
With the developed method - consisting of a translation key and expert knowledge based on

the classification of more than 200 soil profile descriptions - it is now possible to convert the

legend of the soil map of Belgium (1:20,000) to a legend based on WRB. The conversion

results in a reduction of mapping units, which makes the maps easier to interpret and fit to
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present the soil information according to the international classification system of WRB at a

scale of 1:50,000.

The possibility for producing a generalized soil map at a 1:250,000 scale was also assessed.

Both the case studies of the silt-loam region (Duisburg – Hamme-Mille) and the sandy region

(Turnhout – Arendonk) indicate that using the soil association map of Tavernier and

Maréchal or the surface lithology of Maréchal would imply loosing a considerable amount of

soil information and also lead to loss of geographical precision. The “physiographic system

map” of the Flemish region (Honnay, 1994) offered an interesting case for elaborating a

legend of a map at a 1:250,000 scale.  The disadvantages of using this map as a basis are (i)

that a certain amount of generalisation has already been done whereby units have been

merged on other considerations than soil classification and (ii) as there is no similar map

available for the southern part of the country, it may complicate the production of maps

harmonized across the different regions of Belgium.

The Flemish region is currently subdivided into 228 soil map sheets at a 1:20,000 (Fig. 19a).

As shown with the case studies, conversion to WRB lead to a substantial reduction of the

legend units and allows for a straightforward generalisation fit for presenting the Reference

Soil Groups with the main qualifiers on map sheets at a 1:50,000 scale.  At this scale the

Flemish region could conveniently be covered by 41 sheets each stretching over an area of 24

km by 20 km (Fig.19b).
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Figure 19 - (a) At a scale of 1:20,000, the Belgian soil map covers the Flemish region with 228

sheets; (b) at a scale of 1:50,000, it would be possible to cover the region with just 41 sheets

Once all map sheets will be converted into WRB, these will provide the best base for

preparing a generalized soil map of Flanders at a 1:250,000 scale. The advantage of

preparing such maps in this way would be

- that it is the most straightforward way of producing maps at 1:250,000 scale

consistently for the whole Belgian territory, i.e. applicable in both the regions of

Flanders, Wallonia and Brussels

- soil maps at a semi-detailed scale (1:50,000) could then also be produced for all the

regions.

However, given the difficulties encountered with the legend of the coastal areas, of the

polders and dune landscapes, additional investigations will be needed for elaborating a

comprehensive legend for those areas.
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Classification guidelines

Correspondence between WRB reference soil groups and Belgian soil classification units
(as applied in the Flemish region)

RSG Code (Belgian 

soil unit)

Additional rule Prefix Qualifiers Observations

Histosols V Sapric Rheic

sV

Anthrosols **m if pH<7 Plaggic typical in the Campine region

**m if pH>7, and textural change Terric may be common on the Flemish 

sandy plateaus and Cuestas (e.g. 

Plateau van Izeberge)

Technosols/Unsurveyed areas OA, OB, OC, 

OE, OH, OL, 

ON, OO, OS, 

OT, OZ

Cryosols - none in Belgium

Leptosols ****3, ****4, 

****5, ****6

requires more case studies

Vertisols - not reported in Belgium; though 

Vertic is/may be

Fluvisols/Cambisols/Regosols **p

Fluvisols in valleys, close to rivers can 

be Fluvisols, or Fluvic 

Cambisols

Cambisols in valleys, can be Fluvic 

Cambisols; on slopes 

Colluvic, ...

Fluvic, Colluvic, ...

Regosols on slopes, can be Colluvic 

Regosols

Colluvic, Calcaric

Solonetz/Solonchaks - no specific corresponding code; 

none in Belgium ?

Gleysols *g*, *G*

Andosols - not reported in Belgium

Podzols **g; **h but excluding *gg*, taken as 

Gleysols

there are 14 units with *gg* in 

Flemish region; need more cases of 

**h

Plinthosols/Nitisols/Ferralsols - not reported in Belgium

Planosols u*h*, w*h*, ... typically when there is an 

abrupt textural change (light 

to heavier)

Stagnosols *i*, *h* *h* if not in valley possition; 

else Gleysols, or Gleyic …

*i* in theory fits the definition of 

Stagnosols, but there are only 9 

polygons for Flemish region; there 

are 613 with *h*

Phaeozem/Chernozem **e* no profile, nor  mapping unit "**e" 

reported for Flemish region

Gypisisols/Durisols/Calcisols - not reported in Belgium

Albeluvisols **c, *ca(b), 

**a(m), **c(m)

Alisols **a, **c if pH-H2O <=5 generally under forest

Acrisols - not reported in Belgium

Luvisols/Cambisols/Regosols **B typical association of eroded slopes 

in silt region of Nudiargic Luvisols, 

Colluvic Cambisols, Calcaric 

Regosols

Luvisols **a, **a(b), (**c 

?)

if pH-H2O >= 5.5

**a1 Nudiargic Cutanic

**a0 Cutanic

**a(b)

Hypoglossalbic 

Cutanic

Lixisols - not reported in Belgium

Umbrisols ***(h);**p if "cambic horizon" but with 

BS>50%

occurs also in alluvial setting both in 

valleys as in polder plains

Arenosols Z*x, Z*f*, Z**; 

some S**; X

if not Zg*, or Z*g Brunic, Protic

Cambisols **f, **F, **b, 

**p, **x

Regosols **b, **p but not **p(c) **p(c) taken as Colluvic Luvisols

WRB Vlaanderen 2012 /sd

eigenaar
Getypte tekst
Annex 1a - Simplified key for identifying Reference Soil Groups
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Annex 1b - Detailed translation key for converting legend units of the soil mapof Belgium to WRB units

StefaanD
Typewritten text
ErratumInformation on "drainage" and "dev. profile" was shifted to column "Texture" 
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x
… G ★ ★ ... 3 B

4
... 5

2 G ★ a 6 A
b
c
d
f
p
x

6 Z ★ a 6 A
7 S b A
8 P c J

L d
A f
E p
U x9

6 1 VERTISOLS /
7 1 FLUVISOLS ★ ★ p 1 B

2 0_1
3 ★ ★ p (1) A

8 1 SOLONETZ /
9 1 SOLONCHAKS /

10 1 GLEYSOLS ★ g ★ A
★ G ★ B

2 ★ F ★ B
11 1 ANDOSOLS /
12 1 PODZOLS ★ ★ g A

2 h
3 ★ ★ F B

13 1 PLINTHOSOLS /
14 1 NITISOLS /
15 1 FERRALSOLS /
16 1 PLANOSOLS Z d a (b) B

2 S h b
3 P i d
4 h L p
5 A x

s-u G
u

17 1 STAGNOSOLS Z d c (b) B
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P

2 ★ h c (b) A
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f
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Epileptic
Epileptic Skeletic
Epileptic

Epileptic

Colluvic

Colluvic

Gleyic
Gleyic
Gleyic

Spodic
Spodic
Spodic Cambic

fpu Stagnic Abruptic
fu
gu

hu

Stagnic

Stagnic
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22 1 DURISOLS /
23 1 CALCISOLS /
24 1 ALBELUVISOLS ★ ★ c A

2 ★ c a (b) B
4 ★ ★ ★ (m) B

25 1 ALISOLS ★ ★ a B
2 ★ ★ b B
3 ★ ★ d B
4 ★ ★ B B

Mollic

glossalbic
Parastagnic

Fragic



26 1 ACRISOLS /
27 1 LUVISOLS ★ ★ a B

B
2 ★ p 1 B

(c)
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2 S ★ ★ B
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Aluandic
Thaptaluandic
Alumic
Andic
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Anthraquic
Anthric
Arenic
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Aric
Aridic
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Introduction

	 Soil maps are among the most important reference maps in environmental and agriculture fields. 

	 Determination of land, agricultural potential, erosion thread, land management or soil pollution are some 

topics that need spatial soil data. The attention to cross-border environmental matters, such as soil protection 

has become an international concern that requires harmonized soil information. 

	 This is why the FAO World Reference Base for Soil Resources (WRB) has been selected by European 

Union as official soil classification system (IUSS Working Group WRB, 2007). Belgium is the first and only nation 

to have achieved the whole country soil survey at large scale (1/20000). 

	 The Luxembourg soil map legend is close to the Belgian one; both are based on three or four main soil 

specifications: texture, drainage class, profile development and stoniness nature (for stony soil), each one 

represented by a letter. Those three or four letters all together form the main soil series. Prefix and suffix may be 

added for further detail. 

	 The WRB system based on soil morphology is formed of two levels, i) 32 Reference Soil Groups 

(RSG's), and ii) various qualifiers (prefix, suffix or both). 

	 A common methodology between Flanders, Luxembourg and Wallonia (that use about the same soil 

map legend) is essential to carry out the translation. Data from different databases, digital soil maps, soil profile 

descriptions, soil analytical data, Digital Elevation Model, and from other thematic maps (e.g. flooding hazard 

areas) are collected and organized under a common PostgreSQL database (Belgian Soil Profile Database - 

BSP), with PostGIS geographical extension, hosted under a dedicated server. 

	 It is proposed that data validation would be carried out under the auspices of the National Soil 

Committee of the Royal Academy for Sciences and Arts of Belgium. 

Algorithms are implemented in Perl and R languages.
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General approach

As a general approach for converting the units of the Belgian and Luxembourg soil map legend into WRB 

classification, the following steps are proposed (figure above: Schematic presentation of the steps for 

converting the Belgian and Luxembourg Soil Mapping Units into WRB classification units):

1. Rules to translate map symbols into WRB – "translation key"

2. Elaboration of a Reference Soil Profile database – "BSP"

3. Software to apply the translation key – "translation"

4. Software to confront results to BSP – "comparative"

5. Refining of the translation key – "refining"

The premise is that translating systematically Belgian and Luxembourg Soil Mapping Units into WRB should be 

possible following a systematic key.  

Though in many cases a straightforward translation is possible, some ambiguities need often to be resolved, as 

illustrated further; and this can be done by referring to information from external data layers, such as flooding 

hazard map, digital terrain models or particle size.  
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Data available in some reports have therefore been checked. 

It was decided to make such data easily available through the setting up of an ad hoc database. That reference 

soil profile database is made of data from Belgium & Luxembourg; it has been named "Belgian Soil Profile — 

BSP" and would be established to serve as a common reference.

Translation key
The “translation key” is the sum of the rules to apply to the units of the Belgian and Luxembourg soil map 

legend according to the diagnostics criteria used in WRB for classifying soil profiles (ref. for translation key in 

appendixes).

Three possibilities may exist for each criteria:

• case A: rules (combination of letters and numbers based on their definition in the legend) match 

exactly the diagnostic criteria of the Reference Soil Group, the translation is direct, unambiguous;

• case B: rules match the diagnostic criteria but incompletely. e.g. overlapping of depth classes 

between soil map legend and WRB diagnostic criteria.

• case C: rules do not match the diagnostic criteria.

The translation key is applied through a software written in "Perl" language (computer side will be discussed 

further).	

Example is done for Histosols RSG: figure below (A case, rule number, etc)
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The Belgian Soil Profile Database – BSP
The database "Belgian Soil Profile Database — BSP" is intended to serve as a reference database of soil profiles  

in Belgium and Luxemburg  

It will contain soil profile data, selected for the reliability of their data and for being representative of their location 

or soil mapping units.  

Initially, BSP is developed for correlating the Belgian soil classification units to international classifications 

systems and in particular to the WRB .  As much as possible, BSP follows the structure of the WISE database 

so that the data can later be easily integrated into various international soil databases.

The structure of the database is entity-relationship, and is implemented in PostgreSQL-PostGIS.  

Database and server overview is as follows: 
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Translation
Translation according the "translation key" is executed through a software written in "Perl". ref computer side

Comparative
Translation results are compared to the reference WRB translation held in BSP. The comparative step is 

executed through a software written in "Perl" too. The results of the comparative test validate or not the 

translation proposed.

Refining
Among comparatice results, trends occurs, i.e. some "B case" always or never match diagnostic criteria ; 

subsequently some rules will be adapted: former B cases will become A case, other C case.

The translation key will be adapted to these new rules.
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Elaboration of proposal of a WRB 
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Ardennes

Polders

Technical report  7



Set up and use of computer 
tools

Overview of the BSP database
The database is made with PostgreSQL. PostgreSQL is an object-relational (quote: explanations) database 

management system (ORDBMS, the French acronym is SGBDR) set up on POSTGRES version 4.2, that was 

developed at the Berkeley computer science department of the University of California.

PostgreSQL uses the design client-server.

A PostgreSQL session is the result of a two processes cooperation:

• a server process, that manages database files, allows client software connection and performs client 

actions. The server process is called "postmaster".

• client process from users who want to perform actions on the database (theses applications may be 

of various nature, as for example R, GRASS, QGIS, quid?...). Thanks to such client-server, design can 

be remote, launched on different workstations; in this case they communicate through network 

connection with TCP/IP protocol.

The PostgreSQL server (postmaster) is able to treat several connections from different clients simultaneously.

As previously said, PostgreSQL is an object-relational database management system; it means it is a system 

which can handle data stored in relation (equivalent to a table in mathematical language). There are several 

others sorts of storage for data, like hierarchical databases in UNIX operating system (Linux, FreeBSD, Mac os 

X, ...), or object-oriented databases (UML).

Each table is composed of lines; each line has the same set of rows; each row has a particular data type. Lines 

are not ranked in the table, but they may be ranked for display purpose.

For additional information see: http://www.postgresql.org/docs/8.4/interactive/sql.html

One of the most interesting features of PostgreSQL is the possibility to use "procedural languages". Procedural 

languages, also called stored procedures allow blocks of code to be executed by the database server, and can 

be written in programming languages other than SQL and C. Procedural languages can be used to create user-

defined functions, as subroutines and triggers. The following four procedural languages are provided by a 

standard PostgreSQL installation: PL/pgSQL, PL/Tcl, PL/Perl, PL/Python. In the present project the PL/Perl 

language is used.
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Database set up
Note: Every software and set up detailed in the following technical note are designed for UNIX related operating 

system. The following install procedure is dedicated to server side.

Most Linux distributions contain already PostgreSQL pre-installed. Would you need to install PostgreSQL from 

source code you will have to install the following softwares and libraries:

• "GNU make" (at least version 3.76.1)1;

• "GCC" (C ISO/ANSI compiler)2;

• "GNU Readline" (both redline and readline-devel packages)3;

• "zlib" library4;

• "API Gettext" (allows French typeset)5.

You will find PostgreSQL source code at http://www.postgresql.org/ftp/source/v8.4.8/, 

Download the file "postgresql-8.4.x.tar.gz".

Decompresse the file:

>gunzip postgresql-8.4.x.tar.gz

>tar xf postgresql-8.4.x.tar

It will create a "postgresql-8.4.x" directory containing software sources in your current directory. For the 

followings steps you have to go in this new directory:

>cd /postgresql-8.4.x

and type:

>./configure
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2 Compiler Collection includes front ends for C, C++, Objective-C, Fortran, Java, Ada, and Go, as well as libraries for these 
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3 GNU Readline library provides a set of functions for use by applications that allow users to edit command lines as they are 

typed in. http://cnswww.cns.cwru.edu/php/chet/readline/rltop.html

4 Compression Library. http://zlib.net/

5 The gettext module provides internationalization (I18N) and localization (L10N) services for your Python modules and appli-

cations. http://docs.python.org/library/gettext.html
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This script will detect your system set up and will install files in the directory "/usr/local/pgsql".

>gmake

This command will start compilation (be patient it will last between 5 min. and half an hour, depending on your 

hardware). If compilation succeeds, the last line to appear will be:

> All of PostgreSQL is successfully made. Ready to install.

And then for installing PostgreSQL, type:

>gmake install

Add a user to the database:

>add user postgres

Create a new directory to store the data:

>mkdir /usr/local/pgsql/data

Allow rights to this new directory for the user postgres:

>chown postgres /usr/local/pgsql/data

Log on as postgres user:

>su -- postgres

Initialize the new database:

/usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data

Launch the PostgreSQL server (postmaster):

>/usr/local/pgsql/bin/postmaster -D /usr/local/pgsql/data

Create a new database (called "test"):

>/usr/local/pgsql/bin/createdb test

Show the database "test" contents:

>/usr/local/pgsql/bin/pgsql test

Now you have a working PostgreSQL database system.
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PostGIS — GIS capabilities for database
PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, PostGIS 

"spatially enables" the PostgreSQL server, allowing it to be used as a back-end spatial database for geographic 

information systems (GIS), much like ESRI's SDE or Oracle's Spatial extension. PostGIS follows the OpenGIS 

"Simple Features Specification for SQL".(http://postgis.refrections.net)

Actually PostGIS is a set of functions and objects integrated inside a PostgreSQL database (it means after 

having created the database).

The objects types supported with PostGIS are (examples in brackets):

• Point (0 0 0)

• Line string (0 0,1 1,1 2)

• Polygon ((0 0 0,4 0 0,4 4 0,0 4 0,0 0 0),(1 1 0,2 1 0,2 2 0,1 2 0,1 1 

0)) 

• Multipoint (0 0 0,1 2 1) 

• MultiLineString ((0 0 0,1 1 0,1 2 1),(2 3 1,3 2 1,5 4 1))

• MultiPolygon (((0 0 0,4 0 0,4 4 0,0 4 0,0 0 0),(1 1 0,2 1 0,2 2 0,1 2 

0,1 1 0)),((- 1 -1 0,-1 -2 0,-2 -2 0,-2 -1 0,-1 -1 0))) 

• GeometryCollection (POINT(2 3 9),LINESTRING((2 3 4,3 4 5))) 

PostGIS adds different sort of data types to PostgreSQL:

• Box3d type;

• Chip type;

• Geometry type;

• Histogram2d type;

• Spheroid type;

• WKB type.

"Geometry type" is the data type which stores spatial data, "Spheroid type" store geodesic information 

identified by their SRID6, "WKB type" is a binary data type (Well Know Binary) suitable for ODBC7 protocol.

Tables design:
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There are two tables for meta-data: "SPATIAL_REF_SYS" and "GEOMETRY_COLUMNS". "SPATIAL_REF_SYS" 

table stores numerical id and textual (literal) description of the coordinate system used in the database.

"SPATIAL_REF_SYS" is composed of the following rows:

• "SRID": unique value to identify projection system written in the data base;

• "AUTH_NAME" name of the standard used for this reference system;

• "AUTH_SRID" projection id used by authority mentioned in "AUTH_NAME";

• "SRTEXT" literal description in WKT format of the Spatial Reference System;

• "PROJ4TEXT" literal description for a particular SRID (allow re-projection with "Proj4").

"GEOMETRY_COLUMNS" is composed of the following rows:

• "F_TABLE_CATALOG", "F_TABLE_SCHEMA", "F_TABLE_NAME": complete name of the table where 

is stored geometric row (catalogue and schema are specific to Oracle database, there are no 

equivalent in PostgreSQL, so catalogue is empty and schema hold the database name);

• "F_GEOMETRY_COLUMN": name of the row which held geometric description;

• "COORD_DIMENSION": 2 for two dimension, 3 for three-dimensional coordinate data;

• "SRID": id of the coordinate system used, external key to the table "SPATIAL_REF_SYS"; 

• "TYPE": spatial object type (see upward).

PostGIS works with two function libraries, one for manipulate the geo-referenced data, the other for topological 

operations. PostGIS does not bring support for "raster" geographical data.

PostGIS set up
PostgreSQL have to be installed before installing PostGIS. You will need these following software to install 

PostGIS: GCC and GNU Make (these software are already installed if you have manually install PostgreSQL).

You have to install these libraries:

• "Proj4"8

• "GEOS"9

You will find PostGIS source code at: "http ://postgis.refractions.net/postgis-1.x.x.tar.gz" (version depend on 

your PostgreSQL installation).

Decompress PostGIS archive in the directory "contrib" of your PostgreSQL tree:
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>cd /usr/local/pgsql/contrib

>gzip -d -c postgis-1.x.x.tar.gz | tar xvf - 

Go to the directory created:

>cd /usr/local/pgsql/contrib/postgis-1.x.x

In the directory "postgis-1.x.x" open the file "Makefile.config" with a text editor. In this file go to the 

variable "USE_PROJ" and set it to "1", the go to variable "PROJ_DIR" and set it with the path to the "Proj4" 

library. Go to the variable "USE_GEOS" and set it to "1", then set "GEOS_DIR" to the path to "GEOS" library.

Save and close the file "Makefile.config".

Type:

>make

>make install

"PostGIS" requires "PL/pgSQL"10 procedural language, to activate this feature in your database:

>createlang plpgsql [database_name]

Then load PostGIS objects and types:

>psql -d [database_name] -f lwpostgis.sql

And load geographical projection codes:

>psql -d [database_name] -f spatial_ref_sys.sql

Now PostGIS is ready to use.

Building BSP database
Note: You have to install Perl before building the BSP database, (Installing and use of «Perl» scripts, page 16).

First launch your terminal command line11.

Start the PostgreSQL database system - server-side - :

>pg_ctl start -D [data directory - it should be /usr/local/pgsql/data]
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Create a new user (for more informations about PostgreSQL database management see PostgreSQL 

documentation, chapter III. Server administration - 20.database role and privileges at http://

www.postgresql.org/docs) or use "postgres" created when you performed the PostgreSQL installation. I 

recommend to create a new user and keep “postgres” one for administration task on the database, 

“postgres” user is similar to “root” for UNIX system.

>sudo nano /etc/postgresql/8.4/main/pg_hba.conf

You will enter the file “pg_hba.conf” with text editor “nano”, change the file by substituting “ident 

sameuser” with “md5” to obtain:

...

local all  postgres    md5

# TYPE DATABASE USER  CIDR-ADRESSMETHOD

#”local” is for Unix domain socket connections only

local all  all     md5

# IPv4 local connections:

host  all  all  127.0.0.1/32 md5

# IPv6 local connections:

host  all  all  ::1/128  md5

Then create the new user:

>sudo -s -u postgres

>createuser [new_user_name]

Then answer to following questions:

Shall the new role superuser ? (y/n) n

Shall the new role be allowed to create databases ? (y/n) o

Shall the new role be allowed to create more new roles ? (y/n) n

CREATE USER

>psql -d template1 -c “ALTER USER [new_user_name] WITH PASSWORD '[password]'”

Set a password for “postgres” user:
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>psql -d postgres -c “ALTER USER postgres WITH PASSWORD '[password]'”

Restart the PostgreSQL server:

>pg_ctl restart

Create the BSP database:

>createdb BSP

Launch the administration tool for PostgreSQL:

>psql -U BSP [new_user_name]

password for user [new_user_name]:

You should see:

Welcome to psql, the PostgreSQL interactive terminal.

Type:\copyright for distribution terms

  \h for help with SQL commands

  \? for help on internal slash commands

  \g or terminate with semicolon to execute query

  \q to quit

BSP=>

Now the PostgreSQL server is ready to build the database structure (figure page 6), launch the following “sql” 

scripts:

• baseBsp.sql

• baseWrb.sql

• aardewerk.sql

• baseDonneeAnalyse.sql

• faoSurfDb.sql

Now database structure is ready to be populated, launch the following “Perl” scripts:

• cnswPlanchette.pl
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• cnswPlanchette2.pl

• peuplementWrb.pl

Note: according to the installation and to the path you use to store your data, you will have  

to adjust some variables in the following scripts, namely: “$hostname”, “$port”, “$login”, “$password”, 

“$cheminCnswSplit”, “$cheminAardewerk”, “$cheminTableCnsw”, “$cheminBosprof”, 

“$cheminBoshor”.

Installing and use of «Perl» scripts
Perl is a general-purpose programming language originally developed for text manipulation and now used for a 

wide range of tasks including system administration, web development, network programming, GUI 

development, and more.

The language is intended to be practical (easy to use, efficient, complete) rather than beautiful (tiny, elegant, 

minimal). Its major features are that it's easy to use, supports both procedural and object-oriented (OO) 

programming, has powerful built-in support for text processing, and has one of the world's most impressive 

collections of third-party modules.(http://perldoc.perl.org/perlintro.html)

Perl is already installed on all linux distribution, to check if Perl is indeed installed type on a command line:

>perl -v

To run a Perl script type on a command line:

>perl program_name.pl

You have to be in the directory of your programs, extensions of Perl programs are ".pl" or ".pm".

In this project several scripts are written in Perl language.

Now your system (i.e. server-side) is ready to hold the BSP database.
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Using the Perl script to apply the translation key
Perl scripts for applying the translation key are:

•  translate-v1.pl

•  Rules.pm

«translate-v1.pl»
«translate-v1.pl» is the core of the software, it is the place where the rules are managed and applied to the 

«.dbf» file of the belgian soil map «shape file».

The software being «object-oriented»12 , it starts by loading some packages:

use strict;

use DBI;

use XBase;

use Spreadsheet::WriteExcel;

use Rules;

«strict» restrict unsafe construct, it will oblige you to use the correct syntax in Perl, «DBI» is the database 

interface for Perl, it will connect and manage data with the BSP database, «XBase» will allow you to manipulate 

«.dbf» files and their data, «Spreadsheet::WriteExcel» will allow to create «.xls» files to store the results.

Loading files and data:

open (FILEHANDLE,’’+>[the_path_you_choose_to_store_results].txt’’ ) or die 
(’’Error’’ ); 

my $cheminTest=’’[the_path_to_the_dbf_of_your_shapefile_to_translate].dbf’’;

my $workbook=Spreadsheet::WriteExcel-
>new(’’[the_path_you_choose_to_store_results].xls’’);

It’s important to set properly thoses variables; values will depend on the arrangement of files and data on your 

system.

The software will create an «.xls» file and load data from «.dbf» file.

After that step, «translate-v1.pl» will apply functions  where rules for translating are called.
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Example with function «histosols»

To call the function write: 

histosols( );

The function is:

sub histosols {

 my $histosol=undef;

 $histosol=Rules::histosol(

 $v->histosol1( ),

 $v->histosol2( ),

 $v->histosol3( ),

 $v->histosol4( ),

 $v->histosol5( ),

 $v->histosol6( )

 );

 $previousRSG=$histosol;

 print FILEHANDLE ’‘histosol: ’’.$histosol.’’\n’’;

 $worksheet->write($row,2,$histosol);

}

The function «histosols» will call translating rules for histosol stored in the package «Rules.pm»; as you see 

rules for histosols are divided in 6 parts.
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«Rules.pm»
«Rules.pm» contains all the rules of the translation key applied to each part, letter and number, of the soil map 

symbol. 

Example with rules for histosols

The chart page 4 corresponds to the set of 6 rules which apply for histosol reference soil group. The translating 

rules for histosols ares:

 

RSG rule substratum texture drainage profil dev. variants charge phases Case

Histosols 1 V ★ ★ A

2 W ★ ★ A

3 W(s) ★ ★ A

4 d ★ ★ ★ 3 ( v ) B

e
f

f-r
fp
j
k
kf
m
n
p
q
qs
r

rb
x

5 G ★ ★ 4 ( v 3 ) A

5 ( v 3 )
6 G ★ ★ 6 ( v ) A

6 ( v 4 )
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Thoses rules transcribed in Perl become:

sub histosol1 { # A case
 my ($this,$x)=@_;
 my $histo1;
 if ($this->{MAT_TEX} eq 'V')
 {
  $histo1="A";
 }
 else
 {
  $histo1="C";
 }
 return "$histo1";
}

sub histosol2 { # A case
 my ($this,$x)=@_;
 my $histo2;
 if ($this->{MAT_TEX} eq 'W')
 {
  $histo2="A";
 }
 else
 {
  $histo2="C";
 }
 return "$histo2";
}

sub histosol3 { # A case
 my ($this,$x)=@_;
 my $histo3;
 if (($this->{MAT_TEX} eq 'W')&&($this->{PHASE_4}eq'(s)'))
 {
  $histo3="A";
 }
 else
 {
  $histo3="C";
 }
 return "$histo3";
}

sub histosol4 { # B case
 my ($this,$x)=@_;
 my $histo4;
 if (
  (
  #($this->{SUBSTRAT}eq'c')||
  ($this->{SUBSTRAT}eq'd')||
  ($this->{SUBSTRAT}eq'e')||
  ($this->{SUBSTRAT}eq'f')||
  ($this->{SUBSTRAT}eq'f-r')||
  ($this->{SUBSTRAT}eq'fp')||
  ($this->{SUBSTRAT}eq'j')||
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  ($this->{SUBSTRAT}eq'k')||
  ($this->{SUBSTRAT}eq'kf')||
  ($this->{SUBSTRAT}eq'm')||
  ($this->{SUBSTRAT}eq'n')||
  ($this->{SUBSTRAT}eq'p')||
  ($this->{SUBSTRAT}eq'q')||
  ($this->{SUBSTRAT}eq'qs')||
  ($this->{SUBSTRAT}eq'r')||
  ($this->{SUBSTRAT}eq'rb')||
  ($this->{SUBSTRAT}eq'x')
  )&&
  (
  ($this->{PHASE_1}eq'3')||($this->{PHASE_2}eq'3')
  )&&
  ($this->{PHASE_4}eq'(v)')
  )
 {
  $histo4="B";
 }
 else
 {
  $histo4="C";
 }
 return "$histo4";
}

sub histosol5 {  # A case
 my ($this,$x)=@_;
 my $histo5;
 if (
  ($this->{MAT_TEX}eq'G')&&
  (($this->{PHASE_1}eq'4')||($this->{PHASE_2}eq'5'))&&
  ($this->{PHASE_4}eq'(v3)')
 )
 {
  $histo5="A";
 }
 else
 {
  $histo5="C";
 }
 return "$histo5";
}

sub histosol6 { # A case
 my ($this,$x)=@_;
 my $histo6;
 if (
  ($this->{MAT_TEX}eq'G')&&
  ($this->{PHASE_1}eq'6')&&
  (
  ($this->{PHASE_4}eq'(v)')||($this->{PHASE_4}eq'(v4)')
  )
 )
 {
  $histo6="A";
 }
 else
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 {
  $histo6="C";
 }
 return "$histo6";
}

sub histosol
{
 my ($histo1,$histo2,$histo3,$histo4,$histo5,$histo6)=@_;
 my $histosol;
 if ($histo1 eq'A')
 {
  $histosol="A";
 }
 else
 {
  if ($histo2 eq'A')
  {
   $histosol="A";
  }
  else
  {
   if ($histo3 eq'A')
   {
    $histosol="A";
   }
   else
   {
    if ($histo4 eq'B')
    {
     $histosol="B";
    }
    else
    {
     if ($histo5 eq'A')
     {
      $histosol="A";
     }
     else
     {
      if ($histo6 eq'A')
      {
       $histosol="A";
      }
      else
      {
       $histosol="C";
      }
     }
    }
   }
  }
 }

 if (($histo4 eq 'B')&&
 (
 ($histo5 eq 'A')||
 ($histo6 eq 'A')
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 )
 )
 {
  $histosol ='A';
 }
 elsif ($histo4 eq 'B')
 {
  $histosol ='B';
 }
 return $histosol;
}
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Classification of 183 profiles according to WRB 

Belgian Series as indicated in AARDEWERK-1993

RSG-WRB preQual sufQual SERIE_aw Count

Albeluvisol 5

Endogleyic 2
Dystric, *Humic*, Loamic* 1

Pdc0 1

Eutric 1

Pdc0 1

Haplic 2
Ruptic, Eutric 1

Pbc0 1

Ruptic, Eutric, Bathyarenic 1

Pbc0 1

Stagnic Cutanic Fragic 1
Ruptic, Dystric, Siltic 1

Lcc0 1

Alisol 4

Cutanic 2
Ruptic, Humic, Hyperdystric, Bathyarenic, *Hypoglossalbic* 1

(s)Pbc1 1

Ruptic, Humic, Hyperdystric, Endoarenic, Siltic 1

sLba2 1

Endogleyic 1
Ruptic, Humic, Bathyarenic 1

Shcz 1

Stagnic Cutanic 1
Ruptic, Humic, Hyperdystric, Siltic, Bathyarenic 1

(s)Lda1 1

Anthrosol 7

Endogleyic Plaggic 2
Eutric, Hyperarenic, *Albic*, *Aric [spodic]* 1

Zdm 1

Hypereutric, Arenic, *Albic*, *Endoruptic* 1

Sdmc 1

Endogleyic Terric 1
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RSG-WRB preQual sufQual SERIE_aw Count

Anthrosol Endogleyic Terric Hypereutric 1

sPhpy2 1

Plaggic 2
Dystric, Arenic, *Humic* 2

Zbb 1

Zbm 1

Spodic Endogleyic Plaggic 1
Dystric, Hyperarenic, *Aric-albic* 1

Zdm 1

Stagnic Endogleyic Plaggic 1
Eutric, Endoarenic, Bathyruptic 1

Sdm 1

Arenosol 11

Albic Lamellic Endogleyic 1
Dystric, *Humic* 1

wSdc 1

Bathygleyic 1
Brunic, Humic, Pachic, Arenic, *Plaggic* 1

Zdg(v) 1

Bathygleyic Brunic 2
Calcaric 1

lUep(v)2 1

Eutric, *Humic*, *Aric-spodic* 1

Seg 1

Brunic 2
Dystric 1

Zbf 1

Epicalcaric, Hypereutric, Drainic, *Humic*, *Bathyabruptic* 1

Zcp(v)0 1

Brunic Lamellic 3
Dystric 1

Sbfc 1

Eutric 2

Zbfc 1

Zbx 1

Endogleyic Brunic 1
Calcaric 1
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RSG-WRB preQual sufQual SERIE_aw Count

Arenosol Endogleyic Brunic Calcaric Udp0 1

Haplic 1
Eutric 1

Zbx 1

Cambisol 32

Bathygleyic Fluvic 1
Humic, Dystric, Abruptic, Ruptic, *Epiloamic*, *Endosiltic*, *Bathyarenic* 1

uEhpz3 1

Endogleyic 2
Hypercalcaric, Ruptic, Abruptic, Epiarenic, endoclayic 1

sLdp3 1

Hypereutric 1

Ldc1 1

Endogleyic Fluvic 13
Calcaric, Bathyarenic 1

Lcp0 1

Calcaric, Endoarenic 1

sLep3 1

Calcaric, Humic 1

uEdpy3 1

Calcaric, Humic, Endoclayic, Drainic, *Abruptic*, *Ruptic* 1

P6 1

Calcaric, Humic, Siltic 1

Eep0 1

Humic, Eutric, Siltic 1

Aep1 1

Humic, Eutric, Siltic, *Abruptic/Ruptic* 1

Efp0 1

Hypercalcaric, Abruptic, Ruptic, *Epiloamic*, *Endosiltic*, *Bathyarenic* 1

Scpz1 1

Hypercalcaric, Drainic, *Abruptic* 1

C5 1

Hypercalcaric, Endosiltic, Bathyarenic, Drainic, *Abruptic*, *Bathyruptic* 1

B4 1

Hypercalcaric, Humic, Abruptic, Ruptic, Endoclayic 1

wUdpz 1

Hypercalcaric, Humic, Endoarenic, Drainic, *Ruptic*, *Mollic* 1

E2 1

WRB Vlaanderen 2012 /sd Page 3



RSG-WRB preQual sufQual SERIE_aw Count

Cambisol Endogleyic Fluvic Hypercalcaric, Humic, Epiclayic, Endoarenic, Drainic, *Abruptic*, *Ruptic* 1

W1 1

Fluvic 2
Calcaric, Endoarenic 1

Sdpz0 1

Hypercalcaric, Humic, Bathyarenic, *Abruptic*, *Ruptic* 1

sEdp2 1

Gleyic Fluvic 1
Humic, Eutric, Siltic 1

Aib(1) 1

Haplic 12
Calcaric, Bathyruptic, Siltic, Bathyarenic 1

(s)Aba1 1

Calcaric, Siltic 1

AbB3 1

Colluvic, Hypereutric, Siltic 1

Ahc1 1

Colluvic, Hypereutric, Siltic, *Hypoglossalbic* 1

Abp0 1

Eutric, Ruptic, Densic, Endoarenic 1

sPbc2 1

Eutric, Siltic 1

AbB2 1

Humic, Dystric, Ruptic, Bathyarenic, Siltic 1

(x)Lbc0 1

Humic, Hyperdystric, *Abruptic*, *Hypoglossalbic* 1

sLcc2 1

Humic, Hypereutric, Siltic 1

Lbpy0 1

Hypereutric, Ruptic, Siltic, Endo- to Bathy-arenic, *Hypoglossalbic* 1

wLda2 1

Hypereutric, Siltic 1

Lbp0 1

Ruptic, Dystric, Siltic 1

sLba2 1

Stagnic Fluvic 1
Humic, Eutric, *Bathyruptic*, *Bathy-Thaptohistic* 1

Ehp(v)0 1
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RSG-WRB preQual sufQual SERIE_aw Count

Fluvisol 9

Endogleyic 3
Calcaric, Endoarenic, *Abruptic* 1

B1 1

Humic, Eutric, Siltic 1

Lhp0 1

Hypercalcaric, Humic, Epiarenic, *Ruptic* 1

uZep(v)2 1

Epigleyic 1
Hypercalcaric, Epiclayic, Drainic, *Ruptic* 1

C5 1

Epigleyic Thaptohistic 1
Humic, Eutric, Hyperarenic 1

vZfp2 1

Gleyic 1
Eutric, Siltic 1

Lhp0 1

Haplic 1
Hypercalcaric, Endoarenic, Drainic, *Ruptic* 1

A1 1

Mollic Endogleyic 2
Humic, Hypereutric, Siltic, *Epiruptic* 1

Lfp0 1

Humic, Hypereutric, Siltic, *Ruptic* 1

Aep0 1

Gleysol 6

Fluvic 3
Abruptic, Hypercalcaric, Endoarenic 1

C3 1

Calcaric, Humic, Siltic 1

vUfp2 1

Calcaric, Humic, Siltic, *Ruptic* 1

uLhp2 1

Spodic Thaptofluvic 1
Epiabruptic, Humic, Dystric, Arenic, *Endoruptic* 1

wZfg(o)c2 1

Thaptohistic Fluvic 2
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RSG-WRB preQual sufQual SERIE_aw Count

Gleysol Thaptohistic Fluvic Calcaric,  Humic, Ruptic, *Epiloamic*, *Endoclayic*, *Endosiltic* 1

vUep 1

Calcaric,  Humic, Ruptic, *Loamic* 1

vLgp2 1

Histosol 2

Sapric Rheic 2
Dystric, *Endoarenic* 1

sVgp3 1

Dystric, *Endofluvic*, *Endoarenic* 1

sVepc2 1

Luvisol 45

Cutanic 36
Bathyruptic, Hypereutric, Nudiargic, Siltic, Bathyarenic 1

(s)AbB3 1

Humic, Ruptic, Epidystric, Siltic, *Hypoglossalbic* 2

(s)Aba(b)1 1

sAca(b)2 1

Hypereutric, Manganiferric, Siltic, *Hypoglossalbic* 1

Aba(b)1 1

Hypereutric, Nudiargic, *Bathyarenic*, Siltic 1

Lba1 1

Hypereutric, Nudiargic, Siltic 8

Aba1 8

Hypereutric, Nudiargic, Siltic, *Bathycalcaric* 2

Aba1 2

Hypereutric, Nudiargic, Siltic, *Hypoglossalbic* 4

Aba(b)1 1

Aba1 1

Aca(b)1 1

Aca1 1

Hypereutric, Nudiargic,Siltic 1

Aba1 1

Hypereutric, Siltic 4

Aba0 3

Lba1 1

Hypereutric, Siltic, *Colluvic* 1

Abp(c) 1
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RSG-WRB preQual sufQual SERIE_aw Count

Luvisol Cutanic Hypereutric, Siltic, *Hypoglossalbic* 4

Aba(b)0 1

Aba(b)1 2

Aca1 1

Hypereutric,Siltic 1

Aba1 1

Ruptic, Hypereutric 1

(w)Lba2 1

Ruptic, Hypereutric, Nudiargic, Siltic 1

Lca1 1

Ruptic, Nudiargic, Hypereutric, Bathyarenic, Siltic 1

wAba2 1

Ruptic,Siltic 1

wLba2 1

Siltic 1

Aba1 1

Siltic, *Hypoglossalbic* 1

Aba(b)1 1

Endostagnic 1
Ruptic, Hypereutric, Siltic 1

sLdc2 1

Haplic 4
Hypereutric, Nudiargic, Siltic 1

AbB1 1

Hypereutric, Nudiargic, Siltic, *Bathyruptic* 1

Lba1 1

Hypereutric, Siltic 2

Abp0 1

Lbp0 1

Stagnic 1
Humic, Epidystric, Siltic 1

Lcc0 1

Stagnic Bathigleyic Cutanic 1
Hypereutric, Siltic 1

Ada0 1

Stagnic Cutanic 2
Hypereutric, Nudiargic, Siltic 1

Ada1 1

Ruptic, Hypereutric, Siltic 1
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RSG-WRB preQual sufQual SERIE_aw Count

Luvisol Stagnic Cutanic Ruptic, Hypereutric, Siltic wLda2 1

Phaeozem 7

Endogleyic Fluvic 4
Bathycalcaric, *Humic*, Abruptic, Ruptic 1

lUdp 1

Calcaric, Endoarenic 1

sEhp2 1

Calcaric, Epiclayic, Endosiltic, *Abruptic*, *Ruptic*, *Humic* 1

vUep 1

Endocalcaric, Abruptic, Ruptic, Drainic 1

DC1 1

Endostagnic Fluvic 1
Hypercalcaric, Siltic, *Humic, *Drainic*, *Ruptic* 1

sUhp(v) 1

Fluvic 1
Calcaric, Humic, *thapto*Arenic, *Ruptic* 1

sEdp3 1

Stagnic 1
Bathyruptic 1

(w)Lhp1 1

Planosol 4

Endogleyic 1
Albic, Endoeutric, Arenic, *Humic* 1

wSbfc2 1

Endogleyic Fluvic* 1
Hypercalcaric, Drainic 1

B3 1

Haplic 1
Hypereutric, Endosiltic 1

uLhp2 1

Mollic Endogleyic Fluvic* 1
Hypercalcaric, Drainic 1

C3 1

Podzol 31

Albic 6
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RSG-WRB preQual sufQual SERIE_aw Count

Podzol Albic *Arenic* 5

Zbg 2

Zbgc 1

Zcg 2

Bathyruptic, *Arenic* 1

Zbg(o) 1

Albic Ortsteinic 1
*Arenic* 1

Zbg 1

Albic Placic 1
Bathylamellic, *Arenic* 1

Zag 1

Aric-Albic 1
Dystric, Arenic, *Humic* 1

Zbgc 1

Carbic 1
Bathylamellic, *Aric-albic*, *Arenic* 1

Zcg 1

Carbic Endogleyic 1
*Aric-albic*, *Arenic* 1

Zdg 1

Endogleyic 5
*Aric-albic*, *Arenic* 1

Zdg 1

Anthric, Ruptic, *Aric-albic*, *Arenic* 1

lZdg(o)2 1

Plaggic, *Arenic* 1

Zfg 1

Plaggic, *Aric-albic*, *Arenic* 1

Zfg(o) 1

Ruptic, *Abruptic*, *Aric-albic*, *Arenic* 1

uZdg2 1

Endogleyic Albic 2
*Abruptic*, *Humic* 1

Sec 1

Lamellic, *Arenic* 1

Zdg 1

Endogleyic Albic Carbic 2
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RSG-WRB preQual sufQual SERIE_aw Count

Podzol Endogleyic Albic Carbic *Abruptic*, *Humic*, *Arenic* 1

Zdg 1

*Arenic* 1

Zdg 1

Endogleyic Carbic 2
*Aric-albic*, *Arenic* 1

Zeg 1

Anthric, *Arenic*, *Aric-albic* 1

Zegc 1

Entic 1
*Arenic* 1

Zbg 1

Entic Endogleyic 1
*Humic*, *Abruptic* 1

wSdc 1

Gleyic Carbic 1
Anthric, Bathyruptic, *Bathyabruptic*, *Arenic* 1

(w)Zeg(v)c 1

Ortsteinic 1
Ruptic, *Arenic* 1

Sbgc 1

Placic 4
*Arenic* 3

Zbg 3

Ruptic, *Aric-albic*, *Arenic* 1

Zcg 1

Stagnic Bathygleyic 1
Anthric, Ruptic, *Bathyabruptic*, *Aric-albic*, *Endoarenic* 1

wPdg(v)2 1

Regosol 19

Colluvic 8
Calcaric, Siltic 1

Abp0 1

Eutric, Siltic 2

Abp0 1

Lbp0 1

Eutric, Siltic, *Bathyruptic* 1
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RSG-WRB preQual sufQual SERIE_aw Count

Regosol Colluvic Eutric, Siltic, *Bathyruptic* Abp0 1

Hypereutric, Siltic 4

Abp0 4

Endogleyic 2
Brunic, Hypercalcaric, Endoarenic, Drainic, *Abruptic*, *Ruptic* 1

W2 1

Hypereutric, Siltic, *Drainic*, *Ruptic* 1

Ldc1 1

Endogleyic Aric-Spodic 1
Humic, Epidystric, Endoarenic, *Novic* 1

Sec 1

Haplic 7
Brunic, Calcaric, Arenic, *Ruptic* 1

Zbbc 1

Brunic, Dystric, Arenic 1

Zbf 1

Brunic, Humic, Endoarenic, *Ruptic* 1

Sbgz 1

Calcaric, Siltic 1

AbB3 1

Dystric/Eutric?, Arenic 1

SbfcC 1

Eutric, Endoarenic, *Ruptic* 1

sLbp2 1

Eutric, Endoarenic, Siltic, *Ruptic* 1

sLbp2 1

Stagnic 1
Eutric, Ruptic 1

Edp0 1

Umbrisol 1

Endostagnic Fluvic 1
Endoeutric, Humic, Siltic, Drainic, *Ruptic* 1

Uhp(v)0 1

Grand Total 183
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Annex

Correspondence between WRB Reference Soil Groups

and Belgian classification units of 175 soil profiles

RSG-WRB BSClass Count of BSClass

Albeluvisol 9
Abc 1

Aca(b) 1

Lbc(m) 1

Lcc0 1

Ldc 1

Lhc 1

Pbc0 2

Pdc0 1

Alisol 12
(s)Lda1 1

(s)Pbc1 1

Aba(b) 3

Abc 3

Acc 1

Lba 1

Shcz 1

sLba2 1

Anthrosol 7
Sdm 1

Sdmc 1

Zbb 1

Zbm 1

Zdm 2

Zem 1

Arenosol 11
Sbfc 1

Sdf 1

Sdh 1

Seg 1

t-Zbg 1

wSdc 1

Zbf 1

Zbfc 1

Zbx 2

Zdg(v) 1

Cambisol 16
(s)Aba1 1

(u)Lbb 1

(x)Lbc0 1

AbB2 1

AbB3 1

Abp0 2

Aep1 1

Aib(1) 1

Efp0 1

Lbp0 1

Lbpy0 1

sLba2 1

sLcc2 1

sLdp3 1

WRB Vlaanderen 2012 /sd 1

StefaanD
Typewritten text
3a



Annex

RSG-WRB BSClass Count of BSClass

Cambisol sPbc2 1

Cambisol ? 1
Pdc0 1

Fluvisol 5
Aep0 1

Lfp0 1

Lhp0 2

vZfp2 1

Gleysol 3
Eep 1

Leg 1

wZfg(o)c2 1

Histosol 2
sVepc2 1

sVgp3 1

Luvisol 49
(s)Aba(b)0 1

(s)AbB3 1

Aba(b) 1

Aba(b)0 2

Aba(b)1 4

Aba0 6

Aba1 13

AbB1 1

Abp(c) 1

Abp0 1

Aca(b)1 1

Aca1 2

Ada0 1

Ada1 1

Lba1 3

Lbp0 1

Lca1 1

Lcc 1

Lcc0 1

sAca(b)2 1

sLdc2 1

wAba2 1

wLba2 2

wLda2 1

Phaeozem 1
(w)Lhp1 1

Planosol 2
uLdc 1

wSbfc2 1
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Annex

RSG-WRB BSClass Count of BSClass

Podzol 36
(w)Zeg 1

lZdg(o)2 1

Sbgc 1

Sec 1

uZdg2 1

wPdg(v)2 1

wSdc 1

Zag 1

Zbg 9

Zbg(o) 1

Zbgc 2

Zbgt 1

Zcg 6

Zdg 5

Zeg 1

Zegc 1

Zfg 1

Zfg(o) 1

Regosol 19
AbB3 1

Abp0 7

Edp0 1

Lbp0 1

Sbfc 1

SbfcC 1

Sbgz 1

Sdg 1

Sec 1

sLbp2 1

sLbp2 1

Zbbc 1

Zbf 1

Umbrisol 2
wSdp 1

Zch 1

Grand Total 175
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Correspondence of first level WRB Legend qualifiers 

and Belgian classification units of 175 soil profiles

LegQual-1 BSClass Count of BSClass

Albic 7
Zbg 2

Zbg(o) 1

Zcg 3

Zdg 1

Albic Brunic 1
Sdf 1

Albic Carbic 2
Zbg 1

Zcg 1

Albic Cutanic 2
Abc 1

Acc 1

Albic Lamellic 1
Zdg 1

Albic Orsteinic 1
Zbg 1

Albic Placic 1
Zag 1

Albic Rustic 2
Zbg 1

Zbgt 1

Anthric Aric-Albic 2
lZdg(o)2 1

Zegc 1

Aric-Albic 4
uZdg2 1

wPdg(v)2 1

Zbgc 1

Zdg 1

Aric-Albic Carbic 3
Zcg 1

Zdg 1

Zeg 1

Aric-Albic Placic 1
Zcg 1

Aric-Spodic Plaggic 1
Zdm 1

WRB Vlaanderen 2012/sd 1
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LegQual-1 BSClass Count of BSClass

Brunic 6
Sbfc 1

Sdg 1

t-Zbg 1

Zbf 2

Zbx 1

Brunic Lamellic 3
Sbfc 1

Zbfc 1

Zbx 1

Calcaric 3
(s)Aba1 1

AbB3 2

Calcaric Brunic 1
Zbbc 1

Calcaric Colluvic 1
Abp0 1

Carbic 1
(w)Zeg 1

Colluvic 8
Abp0 7

Lbp0 1

Colluvic Cutanic 1
Abp(c) 1

Cutanic 12
Aba0 5

Ada0 1

Lba1 1

Lhc 1

sLba2 1

wLba2 2

wLda2 1

Entic 1
Zbg 1

Folic Brunic 1
Sdh 1

Folic Humic 2
wSdp 1

Zch 1
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LegQual-1 BSClass Count of BSClass

Fragic Cutanic 5
Aba0 1

Abc 1

Aca(b) 1

Lbc(m) 1

Lcc0 1

Glossalbic Cutanic 3
Aba(b) 1

Abc 1

Lcc 1

Haplic 16
(u)Lbb 1

(w)Lhp1 1

(x)Lbc0 1

AbB2 1

Abp0 1

Edp0 1

Lbp0 2

Lhp0 1

Pdc0 1

SbfcC 1

sLba2 1

sLbp2 1

sLbp2 1

sLdc2 1

sPbc2 1

Humic 5
Lbpy0 1

Lcc0 1

Lhp0 1

Pdc0 1

sLcc2 1

Humic Albic 2
wSbfc2 1

Zdg 1

Humic Aric-Spodic 2
Sec 1

Seg 1

Humic Brunic 2
Sbgz 1

Zdg(v) 1

Humic Cutanic 4
(s)Lda1 1

Aba(b) 2

Lba 1
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LegQual-1 BSClass Count of BSClass

Humic Fluvic 4
Aep1 1

Aib(1) 1

Eep 1

Efp0 1

Humic Fragic 1
Abc 1

Humic Spodic 1
wZfg(o)c2 1

Humic Thaptohistic 1
vZfp2 1

Hypercalcaric 1
sLdp3 1

Mollic Humic 2
Aep0 1

Lfp0 1

Nudiargic 2
Aba1 1

Lba1 1

Nudiargic Cutanic 18
(s)AbB3 1

Aba1 11

AbB1 1

Aca1 1

Ada1 1

Lba1 1

Lca1 1

wAba2 1

Ortsteinic 2
Sbgc 1

Zbgc 1

Placic 3
Zbg 3

Plaggic 7
Sdm 1

Sdmc 1

Zbb 1

Zbm 1

Zem 1

Zfg 1

Zfg(o) 1

Sapric Rheic 2
sVepc2 1

sVgp3 1
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LegQual-1 BSClass Count of BSClass

Spodic Plaggic 1
Zdm 1

Umbric Spodic 1
Leg 1

Vertic Luvic 1
uLdc 1

(blank) 7
Ldc 1

Pbc0 2

Sec 1

Shcz 1

wSdc 2

Hypoglossalbic Nudiargic 5
Aba(b)1 2

Aba1 1

Aca(b)1 1

Aca1 1

Hypoglossalbic Cutanic 7
Aba(b) 1

Aba(b)0 2

Aba(b)1 2

sAca(b)2 1

(s)Aba(b)0 1

Hypoglossalbic Colluvic 1
Abp0 1

Humic Hypoglossalbic 1
(s)Pbc1 1
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Correspondence of second level WRB Legend qualifiers 

and Belgian classification units of 175 soil profiles

LegQual-2 BSClass Count of BSClass

Bathygleyic 2
Seg 1

Zdg(v) 1

Endogleyic 30
(w)Zeg 1

Aep0 1

Aep1 1

Efp0 1

Leg 1

Lfp0 1

Lhp0 1

lZdg(o)2 1

Pdc0 2

Sdf 1

Sdh 1

Sdmc 1

Sec 1

sLdp3 1

sVepc2 1

uLdc 1

uZdg2 1

wSbfc2 1

Zdg 5

Zdm 1

Zeg 1

Zegc 1

Zem 1

Zfg 1

Zfg(o) 1

Endostagnic 5
Lhc 1

sLdc2 1

Zbg 2

Zch 1

Epigleyic 2
sVgp3 1

vZfp2 1

Epistagnic Endogleyic 1
Ldc 1

Gleyic 2
Aib(1) 1

Lhp0 1

Stagnic 7
(s)Lda1 1

(w)Lhp1 1

Ada1 1

Edp0 1

Lcc0 2
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Stagnic wLda2 1

Stagnic Bathygleyic 2
Ada0 1

wPdg(v)2 1

Stagnic Endogleyic 1
Sdm 1

Grand Total 52
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Correspondence of third level WRB Legend qualifiers 

and Belgian classification units of 175 soil profiles

LegQual-3 BSClass Count of BSClass

Abruptic 3
Abc 1

sLcc2 1

wZfg(o)c2 1

Bathyruptic 12
(s)Aba1 1

(s)AbB3 1

(s)Lda1 1

(s)Pbc1 1

(u)Lbb 1

(w)Lhp1 1

(w)Zeg 1

(x)Lbc0 1

Abp0 1

Sdm 1

Zbg(o) 1

Zcg 1

Endoabruptic 1
wLba2 1

Endoruptic 4
sLba2 1

sPbc2 1

wLda2 1

Zcg 1

Epiruptic 1
Lfp0 1

Ruptic 16
(s)Aba(b)0 1

Aep0 1

Lcc0 1

lZdg(o)2 1

sAca(b)2 1

Sbgz 1

sLba2 1

sLbp2 1

sLbp2 1

sLdc2 1

sLdp3 1

uZdg2 1

wAba2 1

wLba2 1

wPdg(v)2 1

Zbbc 1

Grand Total 37
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

? 12

? 12
? 4

Ebb, nEbbk 1

P 1

Pl, Pk 1

Scb, Sbc, Scc, Pcc, Pbc 1

Endogleyic 1

Pdh, Pdc, Sdc, Sdh 1

(blank) 7

Gbax, Gba0 1

GbFo, GbFx, Gbbx, Gbbo 1

M1, M3, P1, E1, S1 1

M2, Sm, Pm, Em, Pn, En 1

Scc, Pbc, Pba, Pcc, Sbc 1

Scc, Sbc, Sdc, Pdc, Pcc 1

Zcc, Zbc 1

Albeluvisols 5

Fragic/Cutanic 5
Endogleyic 2

PdC, Pec, Pdc, Sdc 1

Pdc, Sdc 1

Stagnic 2

Lhc 1

Phc, Shc 1

Stagnic/Endogleyic 1

Ldc, Lhc 1

Albeluvisols/Cambisols 8

? 7
Endogleyic 1

Pdc, Sdc (soms met fase c) 1

(blank) 6

Pbc, Sbc, Pc, Scc 1

Pcc, Scc, Pbc, Pdc, Sdc 1

Pcc, Scc, Pbc, Sbc 1

Pcc, Scc, Pbc, Sbc, Scf, Pbf 1

PcG, Pbc, Sbh, Pcc, Pbc, Sch, Scc, Sbc, PcC 1

Pdc, Pcc, Scc, Sdc, Sbc 1

Fragic/Cutanic 1
Endogleyic 1

Ldc, Ldh 1

Albeluvisols/Luvisols 13

Fragic/Cutanic 1
Stagnic/Endogleyic 1

Lhc, Ada, Adc, Aha, Ahc 1

Fragic/Nudiargic/Cutanic 4
Endogleyic 1

Adc, Ada 1

Stagnic/Endogleyic 3

Ada, Adc, Ahc 1

Ada, Aha, Ahc 1

WRB Vlaanderen 2012 /sd 1
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

Albeluvisols/LuvisolsFragic/Nudiargic/CutanicStagnic/EndogleyicAda, Ahc, Adc 1

Fragic/Nudiargic/Hypoglossalbic 8
Endogleyic 3

Lda, Ldc 1

Ldc 1

Ldc, Lda 1

Stagnic/Endogleyic 1

Ldc, Lda, Lhc 1

Stagnic/Hypoglossalbic 1

Ldc, Lcc, Lca 1

(blank) 3

Lcc, Lca, Lba 1

Lcc, Ldc 1

Ldc, Lcc 1

Anthrosols 23

Plaggic 12
Endogleyic 5

Sdm, Zdm 1

Sdm, Zdm, Pdm 1

Zdm, Sdm, Pdm 3

(blank) 7

Scm, Zcm, Zbm, Sbm 1

Zbm, Zcm 1

Zbm, Zcm, Sbm, Scm 1

Zcm, Zbm, Sbm, Scm, Pcm, Pdm 1

Zcm, Zbm, Scm, Sbm 1

Zcm, Zbm, Scm, Sbm, Pcm 1

Zcmc, Scmc, Sbmc, Zbmc 1

Plaggic/Terric 11
Endogleyic 5

Pdm, Sdm, Zdm 1

Sdm 1

Sdm, Pdm 1

Zdm, Sdm, Pdm 2

(blank) 6

Pcm, Pbm, Scm, Sbm 1

Pcm, Scm, Zcm 1

Sbm, Scm 1

Zbm, Zcm, Scm, Sbm 1

Zcm, Scm, Pcm, Zbm, Sbm, Pbm 1

Zcm, Zbm, Scm, Sbm 1

Arenosols 11

Brunic 1
Endogleyic 1

Zdb, Zdp, ZdP 1

Brunic/Protic 8
(blank) 8

X 1

X, Zap, Zbp, Zcp 1

X, Zbp, Scp, Zcp 1

X, Zbp, Zcp 1

X, Zbp, Zcp, Zap, ZcP, ZbP, Scp 1
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

ArenosolsBrunic/Protic (blank) Zap, Zbp, Zcp, X 3

Calcaric Protic 2
(blank) 2

A 1

B, C, D 1

Arenosols/Cambisols 5

Brunic/? 1
(blank) 1

Sbb, Scc, SCf, Sbc, Scf 1

Brunic/Humic 4
Endogleyic 1

Sdc, Sdh, Sdp, Pdc 1

Stagnic/Endogleyic 1

Sdh, Sch, SdP, Shp 1

(blank) 2

Scc, Sbc, Sch, Sbh, Pcc 1

Scc, Sch, Sbc, Sbh 1

Arenosols/Podzols 4

Brunic/? 1
Endogleyic 1

Zdh, Zcb, Zdg, Zdc 1

Brunic-Albic 3
Endogleyic 2

Zbg, Zcg, Zbf, Zcf 1

Zdc, Zdf, Zdg 1

(blank) 1

ZcP, Zcp, Zcg, Zbb 1

Arenosols/Umbrisols 2

Brunic/Humic 2
Endogleyic 1

Zdh, Zdg, ZdP 1

(blank) 1

Zdh, Zch 1

Cambisols 24

? 3
Endogleyic 1

Pdb, Pdp, SdP, Sdp 1

Stagnic/Endogleyic 2

PDx, EDx, Lhc, L-EDx, LDx, Ehx, Sbx, P-SDx 1

SAx, GAx, EDx, UDx, w-..., s-..., u-... 1

Fluvic 18
Drainic 17

A 1

A, Lk, OO 1

B 1

B, K, Kv 1

D 1

Dk, D1, Fk, F1 1

E 1
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

CambisolsFluvic Drainic F 1

G 2

Sdp, Pdp 1

Sep, Pep 1

Udp, Edp 1

Uep, Eep 1

Ufp(0), Ugp(0), Pfp(0), Egp(0), Sfp(0) 1

Ufp, Ugp, Pfp, Efp, Egp, Sfp 1

W, C 1

(blank) 1

Lcp, Lbp 1

Haplic 3
Stagnic/Endogleyic 3

EAx, EDx, Sdx, Sbx, Lbx, w-..., u-... 1

EDx, Sbx, LDx, Ehx, Pbx, u-..., w-... 1

Udx, Edx, Ldx, Zcgd, ZcPd 1

Cambisols/Anthrosols 1

Haplic/Plaggic 1
(blank) 1

P-Z, Edx, Zbmc 1

Cambisols/Arenosols 4

? 1
Endogleyic 1

Zdb, Sdp, Sdh, Pdb, Sdc 1

Haplic/Brunic 3
(blank) 3

Zafc, Sbfc, Afc, Pcfc 1

Zcf, Pcf, PAf, Sbf, LDf 1

Zcfc, Scfc, Zbfc, Sbfc 1

Cambisols/Arenosols/Podzols 1

(blank) 1
(blank) 1

Zch, Zcg, Zbh, Zbg (soms fase c) 1

Cambisols/Gleysols 1

Fluvic/Colluvic 1
Stagnic/Endogleyic 1

Efp, Ehp, Pfp, Pep 1

Cambisols/Podzols 3

Haplic/Orsteinic 3
Stagnic 1

EDx, ZAfe, GAx, PDx, Udx, SAfd 1

(blank) 2

EDx, ZAfe 1

Zafe, Edx 1

Cambisols/Podzols/Arenosols 2

? 1
(blank) 1
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

Cambisols/Podzols/Arenosols? (blank) Sbc, Scc, Sbg, Scg, Scf soms met fase c 1

Albic/Aric-Albic/Brunic 1
(blank) 1

SAF, ZAfe, EDx, LAx, PAC, SAc, GAx, E-A, ...(o), w-..., u-..., s-...1

Cambisols/Regosols 2

Brunic/Humic 1
(blank) 1

Scb, Sdc, Pdc, Sdb, Sdh 1

Colluvic 1
Endogleyic 1

Ldc, Ldp 1

Fluvisols/Cambisols/Gleysols 26

Humic/Fluvic 26
Gleyic 26

Abp, Adp, Lcp, Acp 1

Abp, Lbp, Acp, Lcp 2

Acp, Abp, Adp 2

Acp, Uep, Ldb, Pep, Ldp, Sdb, Lep, Edp, Efp, Lhc, Ade, Ahc, Pdb, Leb1

ADp, Abp, Gbp, AFp, Agp 1

Adp, Ahp, Afp, Efp, Lep, Agp, Adb, Eep, Aeb, Aep 1

Aep, Afp, Efp, Ldb, Adp, Ahp, Lep, Lfp 1

Afa, Afp, Efp, Aea, Agp, Egp 1

AFp, Abp, Agp, ADp 1

AGp, ADp, Eep, Aep, Afp, Efp, Agp 1

Edp, Udp, Eep, Lep, Pep, Lfp 1

Eep, Ldp, Lep, Efp, Acp, Lfp, Edp, Adp 1

Efp, Lep, Adp, Lhp, Ufp, Edp, Eep, Ldp, Pdp 1

Efp, Sfp, Sep, Pep 1

Lbp, Lcp, Ldp 1

Lep, Lfp, Aep, Ahp, Lhp, Eep, Efp, Agp, Adp 1

Lep, Phc, Lec, Eep, Efp, Lhc 1

Lhc, Eep, Lep, Efp 1

Pep, Pfp, Sep, Sfp, Lep, Edp 1

Pep, Udp, Sdp, Pdp, Edp 1

Pep, Zeg, Sep, Seg, Sfp, Pfp 1

Sep, Pep, Pfp, Sfp, Zec, Zeg 1

Zec, Zeg, Pep, Pfp, Sep, Sfp, Eep 1

Zeg, Zec, Pep, Pfp, Sep, Sfp 1

Luvisols 9

Nudiargic/Cutanic 9
Endogleyic 2

Ada 1

Ada, Aca 1

Stagnic 1

Aha 1

(blank) 6

Aba, Aca 3

Aca, Aba 1

Lba, Lca 1

Lba, Lca, Lda 1
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

Luvisols/Albeluvisols 4

Cutanic/Hypoglossalbic 4
(blank) 4

Lba, Lca, Lcc 1

Lbc, Lcc, Lba, Lca 1

Lca, Lba, Lcc 1

Lca, Lcc 1

Luvisols/Albeluvisols/Alisols 2

Cutanic/Hypoglossalbic 2
(blank) 2

Lba, Lca, Lcc 1

Lba, Lca, Lcc, Ldc 1

Luvisols/Albeluvisols/Cambisols 2

Nudiargic/Fragic/? 2
(blank) 2

Aba, Abc, AbB 1

Aba, Aca, Ada, Ldc 1

Luvisols/Cambisols 2

Colluvic 1
Stagnic/Endogleyic 1

Ldp, Adp, Lep, Aep, Eep, Lhp, Edp 1

Haplic 1
Stagnic/Endogleyic 1

EDx, Ehx, wLDx, wLba, uAda, wLba 1

Podzols 2

Albic/Aric-Albic 2
Endogleyic 2

Sdg 1

Zdg 1

Podzols/Arenosols 12

Albic/Aric-Albic/Brunic 11
Endogleyic 4

ZAg, ZAf 1

Zdg, Zdc 2

Zdg, Zdh, Zdb, ZdP 1

(blank) 7

Zbf, Zcf, Zbg, Zcg 1

Zbf, Zcf, Zbg, Zcg, soms met fase c 1

Zbg, Zcg, Zbf, Zcf 1

Zcg, Zbg, Zch, Zbh, Zcc, Zbc 1

Zcg, Zcc, Zbg, Zbc, ZAg 1

Zdg, Zdf 1

Zdg, Zdh, Zdb, ZdP 1

Albic/Aric-Albic 1
Endogleyic 1

Zbg, Zfg, ZAF 1

Podzols/Cambisols 2
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Proposed conversion of Legend of the "Fysische Systeem" map and WRB Legend

RSG LegDev LegDrain Series

Count of 

Series

Podzols/CambisolsAlbic/Aric-Albic/Humic 2
Endogleyic 2

Sdg, Sdc, Pdc 1

Sdg, Sdc, Pdc (soms met fase c) 1

Podzols/Cambisols/Arenosols 5

Albic/Aric-Albic/Humic 3
Endogleyic 1

Sdh, Sdg, Sdc, Pdc 1

(blank) 2

Scc, Scf, Sbg, Sbf, Scg, Sbc 1

Sdc, Sdg, Sdh 1

Albic/Aric-Albic/Brunic 2
Endogleyic 1

Sdc, Sdg, Sdf 1

(blank) 1

Sbf, Scf, Scg 1

Technosols/Not Surveyed 24

(blank) 24
(blank) 24

OB, ON, OT, OZ, ... 23

OU, OV, OZ, OA, OT 1

Luvisols/Cambisols/Regosols 1

Nudiargic/Calcaric 1
(blank) 1

Aba, AbB, ADa 1

Albeluvisols/Stagnosols 1

Fragic/Luvic 1
Stagnic 1

Lhc, Lic 1

Cambisols/Aresonosols/Anthrosols 1

Haplic/Plaggic 1
(blank) 1

Eep, Ldc, Sec, Sdm 1

Histosols/Fluvisols/Gleysols 1

Rheic/Humic/Fluvic 1
Gleyic 1

V, Efp, Sfp, Pfp, Pep, Pec, Seg 1

Grand Total 215
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Annex 5 

Notes on the classification system of soil profiles of the map sheet 

“103e Hamme-Mille” – before the standard system was adopted 

Soil profiles described for the map sheet 103e Hamme-Mille, were not classified according to 

the standard system; as these were done before the Belgian classification system was 

finalised.  Additionally, the profile description lack some of the standard characteristics; e.g. 

the colours were not recorded with Munsell Colour Charts, but only described in rather terms 

(e.g. very dark grey [gris-brun très foncé in French]); nor is their a precise indication of “clay 

coatings” – though a clear Bt horizon, presumably with clay coatings, is normally refered to 

as “terre-à-briques”.  Because of the vagueness of this information it is impossible to identify 

diagnostic horizons or properties, without making many assumptions.  Therefore, we did not 

attempt to classify all profiles described for this map sheet, but only some representative 

ones/some for mapping units we are lacking information … 

 

The classification system used for the profiles comprises the X categories and can be 

interpreted in the following way
1
: Though there is a large correspondence with the later used 

system, it cannot be straightforwardly translated. 

 

Group A. Soils with homogenous silty material [sols sur limon homogène]  

Subgroup A1 – Well drained soils and deep groundwater table 

Code A1a – soils with Bt horizon (terre-à-briques) right under the plough layer (at a depth of 

less than 20 cm) – these will mostly be Cutanic Luvisols (Hypereutric, Nudiargic, 

Siltic); and which would correspond to the Belgian soil series “Aba1” 

Code A1b – soils with Bt horizon (terre-à-briques) right under the pough layer starting at a 

depth between 20 and 40 cm; – these are mostly also Cutanic Luvisols (Hypereutric, 

Nudiargic, Siltic), when they have the Bt right under the Ap horizon of the Belgian soil 

series Aba1; when the Bt is really deeper say between 30 to 40 cm, they would be 

Cutanic Luvisols (Hypereutric, Siltic) or [Belgian soil series: Aba, or Aba1) 

                                                 

1
 This text is not a translation, but rather an interpretation of the classification system reported in Lamberts D. & 

R. Vanstallen (n.d.) Etude systématique des types de profiles de la planchette 103E Hamme-Mille. [the report is 

not dated but profiles were all described in 1950-’52] 



 

Annex 5 2 

Code A2 – soils with a deeper Bt horizon; mostly Cutanic Luvisols (Hypereutric, Siltic) and 

corresponding to the Belgian Soil Series Aba0 

 

Subgroup A2 – dry silty soils but with imperfect surface drainage 

Code Afo – soils with a mottled Bt horizon at more than 40 cm, and subdivided into 

Afoa –under forest  

Afob –under agriculture  

both will mostly be Fragic and/or Parastagnic Albeluvisols (corresponding to the 

Belgian soil series Abc,) or may be Parastagnic Cutanic Luvisols 

 

Subgroup A3 – Humid silty soils but with poor drainage 

Code Ag2 – Silty soils with Gleyic and/or Stagnic properties between 50 and 80 cm; it 

seems that the distinction between stagnic and gleyic properties was not yet made. 

 

Group B. Silt loam soils [sols sur limon héterogène] 

From the data of the soil profiles, it appears that these concern soils with a more sandy 

texture than those of the previous group (class L of the Belgian textural classes) 

Subgroup B1 – Well drained heterogenous silty soils 

Code B0 – Light silty soils with Bt horizon at more than 40 cm depth (note here “terre-à-

briques” is not mentioned) – in WRB Cutanic Luvisols; in Belgian Soil Series Lba0 

Code B1 – Light silty soils with Bt horizon at more than 40 cm depth (note here “terre-à-

briques” is not mentioned); in WRB Cutanic Luvisols (Nudiargic); in Belgian Soil 

Series Lba1 

 

Subgroup B2 – Silt loam soils, with deep groundwater table but with imperfect surface 

drainage 

Code Bfo – Silt Loam soils with Bt horizon at more than 40 cm depth (note here “terre-à-

briques” is not mentioned; in WRB this could correspond to “(Hypo)glossalbic Luvisols” 

and/or Albeluvisols; in the standard legend Belgian soil series Lbc or Lcc 

Bfoa, under forest 

Bfob, under agriculture 
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Group C. “Silt Loam” soils 

Subgroup C1 – Silt loam soils, of more than 80 cm, overlaying sandy material at a depth 

of 80 to 125 cm 

 

Code LLL1 – Silt Loam soils with Bt horizon at more than 40 cm depth (“terre-à-briques” is 

not mentioned) – in WRB Cutanic Luvisols (Ruptic); in Belgian Soil Series s/wLba0 

Code LLL2 – Silt Loam soils with Bt horizon at less than 40 cm depth– in WRB Cutanic 

Luvisols (Nudiargic, for the shallowest; Ruptic); in Belgian Soil Series w/sLba1 

Subgroup C2 – Humid/Imperfectly drained, Silt loam soils, of more than 80 cm, 

overlaying sandy or non-silty materials at a depth of 80 to 125 cm 

Code Lg2 – Silt Loam soils with Bt horizon between 40 and 80 cm and with Gleyic/Stagnic 

properties between 40 and 80 cm – in WRB Stagnic Cutanic Luvisols (Ruptic), some 

possibly Planosols; in Belgian Soil Series w/sLbc0 

Subgroup C3 – Shallow silt loam soils (40-80 cm) overlaying non silty, highly permeable 

substratum 

Code LLZ – substratum of Sand – WRB ? / Belgian Soil Series ? 

 

Group D. Silty soils on colluvium 

Subgroup D1 – Well drained, Silt Loam soils on colluvium 

Code C1 – Deep soils, more than 125 cm, WRB: Colluvic Regosol; Belgian Soil series Abp 

and Lbp 

Code C2 – Colluvial soils overlaying silty soil between 80 and 120 cm WRB ? / Belgian Soil 

Series ? 

Code C21 – Colluvial soils overlaying “heavy silt” 

Code C3 – Colluvial soils overlaying silty soil between 40 and 80 cm WRB ? / Belgian Soil 

Series ? 

Code C31 – Colluvial soils overlaying “heavy silt” 

Subgroup D2 – Imperfectly drained, Silt Loam soils on colluvium 

Code Cg3 – Colluvial silty soils, with Stagnic properties starting between 0 and 50 cm; 

WRB Stagnosols, and Stagnic Cambisols/Regosols; Belgian Soil Series ? 

 



 

Annex 5 4 

Group E. Alluvial soils 

 

Group F. Soils developed on tertiary sandy and/or clayey material 

Subgroup F1 – Sandy soils more than 125 cm deep 

Code T1 – Pure sand of more than 125 cm WRB Arenosols, Podzols; Belgian Soil Series 

Subgroup F2 – Clayey and sandy clay soils 

Code T2 – Sandy clay soils; WRB Cambisols, … ? Belgian Soil Series ??? 
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