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Abstract

Numerous scientific challenges arise when designing an soil monitoring network (SMN), especially when assessing large areas
and soil carbon content and stocks that are driven by numerous controlling factors of various origins and scales. Different broad
approaches to the establishment of SMNs are reviewed. National frameworks for soil monitoring exist in numerous countries and
especially in most member states of the European Union. However, while some countries have achieved uniformity in
methodology and coverage, this is far from common even among national systems. In addition to achieving harmonization, there
are many generic issues that must be addressed by scientists when establishing and operating SMNSs, including the requirement
for these to be effective for different soil-systems. Of particular importance is the requirement for SMNs to detect change in soil
C over relevant spatial and temporal scales with adequate precision and statistical power. We present several examples
addressing this scientific issue and summarize the main findings of previous reviews on this topic. It is essential to establish an
adequate sampling protocol that can be applied rigorously at each sampling location and time. We make some recommendations
regarding the within-site sampling of soil. Different statistical methods should be associated with the different types of sampling
design. At the global scale the question of sampling and testing method harmonization remains a very difficult issue. The
establishment of benchmark sites devoted to harmonization and inter-calibration is advocated as a technical solution. We present
a case study in France addressing crucial scientific issues such as how many calibration sites are necessary and how to locate
them.
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