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Using 137Cs Resampling Method to Estimate Mean Soil
Erosion Rates for Selected Time Windows

This book provides guidelines for using a new approach of resampling the Cs-137
radionuclide tracer which is used to estimate soil erosion rates. The Cs-137 resampling
approach will improve significantly the use of the Cs-137 method for assessment of soil
erosion, because resampling the radionuclide repeatedly (at least two times, but more
sampling campaigns are possible) allows to avoid several methodological difficulties
associated with Cs-137 method, namely the problems with small-scale spatial
heterogeneity, the question of representativeness of reference site, reference samples,
and inappropriate time extent of evaluated period. All these methodological problems are
very important for reliability and accuracy of erosion rates estimated by Cs-137 method. If
using single sampling approach, the small-scale spatial heterogeneity can be overcome
by high number of sampling points, but this is time and labour demanding solution
increasing the expenses of the erosion research. The representativeness of reference
site is evaluated usually on the basis of expert judgement and knowledge of land use
history of studied area, but this approach is often uncertain because the expert
judgement can be subjective and the data on land use history is often not sufficient.
Further, in many areas an appropriate reference site is not available, what limits the
territorial extent of using Cs-137 method. The resampling approach offers its second
sampling to be done in a proximate vicinity of the same points sampled during the first
sampling campaign. A great advantage is the possibility to decide how long time windows
should be investigated. Choosing the time schedule of first and second sampling allows
to shorten the time window and adjust it to the study objectives. This is a great
improvement of the Cs-137 method, because the time period since the Cs-137 fallout is
still growing and thus if using the single sampling approach the results refer to still longer
and longer time window(since the Cs-137 fallout until the sampling time), and this period
(recently ca 60 years assuming the maximum Cs-137 fallout in 1963) is too long to
represent stable land use, because land uses are changing over the time and having the
same land use over six decades is rather rare. The improvement of Cs-137 method
achieved by resampling approach is significantly contributing to understanding the
erosion dynamics and estimating its rates under changing environmental conditions
(such as land uses, weather), and it will bring a significant benefit to soil conservation
programmes, because Cs-137 method is indispensable for assessing the medium and
long term soil erosion rates, and this information is among the basic inputs needed for
planning and designing soil conservation measures.
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