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Aims of a European soil carbon monitoring
• Determine distribution of current C stocks

• Detect net changes in soil organic carbon (SOC)
• Analyze where and why changes in SOC occur
Difficulties with soil carbon monitoring
• Detection of small changes against high background stocks
• Inherent spatial variability of soil properties at all scales (Figures 1-3)
? huge sample numbers required, expensive
• Many existing inventories/databases do not include measured values of all

Figure 1: Distribution of topsoil carbon
concentrations in Europe (Jones et al. 2005)

necessary parameters: SOC concentrations, bulk density, stone content

– continental scale variability

Figure 2: Distribution of soil carbon stocks in
Saxony-Anhalt (Grabe et al. 2003)
– regional scale variability
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Ways to reduce samples
1. Paired design

2. Stratification

By re-sampling as close as possible to the
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(Figure 4) is important, whereas it is the SD of

Figure 3: Soil cores along a 200 m transect in Soroe (Denmark)

the mean of both samplings for a random re-

– small / plot scale variability

sampling.

We would like to test the effects of
paired sampling and different

But we do not know
• by how much can the sample size
be reduced with a paired design to detect
a certain difference

But we do not know
• which soil parameters are most suitable
for stratification
• whether the same parameters are

stratification schemes on the

suitable for the determination of existing

sample size necessary to detect a

stocks (reduction of variability of the

certain change in SOC using

mean) and the detection of changes

statistical and geo-statistical methods.

(reduction of variability of differences).

While some databases for soil carbon
30

Cultivated paired
Cultivated unpaired
forest paired
Forest unpaired
Secondary forest paired
Secondary forest unpaired

MDD [t ha-1]

25
20

contents are available, data on SOC
changes is scarce, so that we will rely
on model data (Figure 5).
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Please inform us if you are aware of a soil monitoring
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study with results of repeated soil sampling.
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Figure 4: Comparison of the minimum detectable difference (MDD) using
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Figure 5: Projected changes in soil carbon of forested sites between

paired and unpaired sampling (data from Conant et al. 2003).
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1990-2100 using soil models (Smith et al. 2006).

