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Introduction

Within the context of the Kyoto Protocol, Belgium has agreed to reduce its 
carbon dioxide emissions. The soil organic carbon (SOC) forms an important 
pool in the global carbon cycle and plays a major role in greenhouse gas fluxes. 
Soil quality is also strongly related to organic carbon content.

The SOC stock evolves with different agricultural management practices 
such as rotation, set aside, intercrops and application of organic amendments. 
These techniques tend to change the balance between the input and the output 
(degradation) of organic matter. However, evolution of the organic carbon 
content is a slow process with weak carbon fluxes (around 1 t C ha-1 year-1

upon a change in agricultural management or in land use). Calculating these 
fluxes from carbon stocks (51- 70 t C ha-1 for the 0-30 cm layer ; Lettens et al, 
2004) at different points in time is difficult, and even more so since the spatial 
variability in carbon stocks is large.

Belgium, and therefore Wallonia, in contrast to other countries, has a dense 
network of geo-referenced and analysed soil profiles from the period 1950-
1970 (De Leenheer et al. 1968; Van Orshoven et al. 1988). This allows to 
quantify a starting point of the carbon stocks in the main agricultural systems of 
the Walloon region, and to detect, by re-sampling of these soil profiles, the 
evolution of their organic carbon content. 
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Factors influencing SOC  and associated criteria chosen to define homogeneous units :
• Climate (biological activity) ------------------------------------------------------------------------> agroagro--pedological areapedological area

• Land use (carbon input by plants - croplands & grasslands) ------------------------------------> croplands or grasslandscroplands or grasslands

• Agricultural management (ploughing, organic manure, crop rotation, intercrops)   -------------> agro-pedological area

• Soil type (texture � % clay ; drainage � biological activity)    -----------------------------------> Soil seriesSoil series (for example Aba)

Texture :  Z (sandy), S (loamy-sand), P (light sandy-loam), 
L (sandy-loam), A (loamy), E (clayey), U (heavy clayey), 

G (stony loosy sediments soils) 
Drainage : classe 1 = good to moderate drainage (a,b,c,A,B,C)

classe 2 = imperfect drainage (d,D)
classe 3 = poor drainage (h,i,e,f,g,I,F,G)

Out of 480 potential 
homogeneous units, 217  
are present in Wallonia, 

and 62 are represented by 
at least 10 profiles    
(dark blue cells)

� Reorganisation of the Belgian soil database following these criteria

Digitized 
Belgian Soil 
Database 
Aardewerk

Criteria for 
homogeneous 
units

Texture

Drainage classes

Nbre profils RW SL L Camp Condr HerbL HerbF Fam Ard Jur HteA

Texture Drainage Landuse
Z 1 3 8 8 0 0 0 0 0 0 0 0 0

(sableux) 4 4 3 1 0 0 0 0 0 0 0 0
2 3 4 1 1 1 1 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0 0 0 0
3 3 0 0 0 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0 0 0 0
S 1 3 17 9 3 0 0 1 0 0 0 4 0

(limono- 4 37 18 12 0 2 0 0 0 0 5 0
sableux) 2 3 2 2 0 0 0 0 0 0 0 0 0

4 3 0 3 0 0 0 0 0 0 0 0
3 3 2 1 0 1 0 0 0 0 0 0 0

4 1 1 0 0 0 0 0 0 0 0 0
U 1 3 18 0 0 0 3 6 1 6 0 2 0

(argileux 4 6 0 1 0 2 0 1 1 1 0 0
lourds) 2 3 22 0 0 0 0 2 1 14 0 5 0

4 7 0 6 0 0 0 0 0 0 1 0
3 3 36 6 7 0 1 1 0 15 2 3 1

4 4 0 1 0 0 0 0 1 0 2 0
P 1 3 8 7 0 0 0 0 0 0 0 1 0

(sablo- 4 30 13 15 0 1 0 0 0 0 1 0
limoneux 2 3 2 2 0 0 0 0 0 0 0 0 0

légers) 4 3 1 1 1 0 0 0 0 0 0 0
3 3 1 1 0 0 0 0 0 0 0 0 0

4 2 2 0 0 0 0 0 0 0 0 0
L 1 3 60 11 18 0 2 18 0 1 4 6 0

(sablo- 4 127 39 61 0 12 2 0 2 1 10 0
limoneux) 2 3 26 7 9 0 4 2 0 1 0 3 0

4 51 5 45 0 1 0 0 0 0 0 0
3 3 21 3 4 0 0 6 0 0 6 0 2

4 11 3 5 0 1 0 0 0 1 1 0
E 1 3 41 0 2 0 6 8 1 8 0 16 0

(argileux) 4 37 1 8 0 7 1 1 2 0 17 0
2 3 26 1 4 0 1 4 3 6 1 6 0

4 47 3 22 0 3 1 3 2 1 11 1
3 3 24 2 9 0 1 2 0 4 0 1 5

4 6 1 0 0 0 0 0 0 3 2 0
A 1 3 222 8 98 0 34 51 2 24 3 2 0

(limoneux) 4 1227 129 811 0 201 33 6 44 3 0 0
2 3 84 4 35 0 11 26 0 6 2 0 0

4 247 3 142 0 71 14 3 11 1 2 0
3 3 130 3 73 0 12 26 0 13 2 0 1

4 91 5 55 0 25 5 0 0 1 0 0
G 1 3 393 4 19 0 44 107 7 72 85 10 45

(A, L ou E 4 402 2 4 0 159 16 2 59 119 21 20
avec + de5% 2 3 81 0 2 0 11 16 1 25 18 4 4
d'éléments 4 43 1 0 0 25 1 2 2 8 3 1
grossiers) 3 3 69 1 0 0 6 10 0 10 32 0 10

4 12 0 0 0 6 0 0 4 1 0 1
Total 3695 311 1477 3 653 359 34 333 295 139 91

the 10 agro-pedological areas

Number of Aardewerk 
profiles available for one 
homogeneous unit, 
which is defined by one 
agro-pedological area, 
one texture type, one 
drainage type and one 
particular land use

Total usable soil profiles 
for grasslands and 
croplands of Wallonia 
region

Land use
(grasslands=3 ; croplands=4)
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In order to retrieve the profiles sampled 
in the 1950’s, a verification of the 
coordinates in the detailed soil profile 
descriptions (blue symbols in  figure 2) 
has proven necessary. The coordinates 
have to correspond to the topographical 
detail on the maps of the soil 
descriptions (e.g. roads; see figure 3). 

Finally, the modern landuse is compared 
to the land use in the original 
descriptions.  

Figure 2 : mapping of geographical coordinates indicated in the 
detailed descriptions of the 1950’s on modern topographic maps                                    
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Figure  1 - Structure of the Rothamsted Carbon Model
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Table 1 : 
distribution of 
Aardewerk’s 
soil profiles 
regarding 
homogeneous 
units’criteria
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Classification of 
Aardewerk soils profiles 
in homogeneous units

Re-sampling of the 
Aardewerk profiles

Once located, soil profiles are marked in the field 
to minimize the SOC spatial variation error for 
future analyses (see figure 4). The marking tool 
used is a 3M electromagnetic ball. 

For each soil profile, actualised SOC data are 
therefore available, and also some more 
information about the field where they were taken 
(farmers of these fields are identified to increase 
the  knowledge of agricultural management and  
techniques used).
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Figure 4 : sampling method used with markers and possible future re-sampling 

Explanatory factors
Comparison and statistical analyses of obtained results, and a 
simulation model of carbon dynamics through time, will be used to 
bring out explanatory factors of the SOC content changes detected.

RothC model (figure 1) was retained because of its particular input 
data’s : soil (texture and initial SOC), climate (precipitation, 
temperature and potential evapotranspiration), land use (carbon input 
from crops) and management (ploughing depth and carbon input by 
manure).

Figure 3 : original maps of described and analysed profiles
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Evolution of 
SOC at the 

regional scale ? 

About 13000 soil profiles for 
Belgium of which 3700 for 
grassland and cropland in 
Wallonia
with necessary parameters for SOC 
calculations (horizon thickness, 
texture, organic matter percentage)

Future stocks ?

A monitoring scheme in order to follow 
agricultural SOC contents of Wallonia will be 
initiated (see figure 5). 
The scheme is constituted of soil profiles of the 
homogeneous units determined during the 
inventory and representative of Wallonia’s
agricultural systems. 

Figure 5 : distribution of the monitoring scheme


