
Geophysical Research Abstracts
Vol. 17, EGU2015-10780, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Challenges and opportunities for use of natural fallout 7Be as a soil
erosion tracer in agricultural systems
Will Blake (1), Alex Taylor (2), and Lionel Mabit (3)
(1) University of Plymouth, School of Geography, Earth and Environmental Sciences, Plymouth, United Kingdom
(william.blake@plymouth.ac.uk), (2) Westcountry Rivers Trust, Data, Evidence & Communications, Stoke Climsland, United
Kingdom, (3) Soil and Water Management & Crop Nutrition Laboratory, Joint FAO/IAEA Division of Nuclear Techniques in
Food and Agriculture, International Atomic Energy Agency, Austria

High resolution measurement of soil erosion amounts is difficult to achieve using conventional methodologies with-
out interfering with agricultural practice and hence compromising the representativeness of results. Tracer tech-
nologies, both natural and tag-and-trace, offer opportunity to derive soil erosion data under ‘real-world’ conditions,
providing a valuable complement to experimental and modelled data. Beryllium-7 (7Be) is a naturally-occurring
cosmogenic fallout radionuclide formed in the upper atmosphere by cosmic ray spallation of nitrogen and oxygen.
Its constant production and delivery to the surface via precipitation coupled with its affinity for soil and sediment
particles has underpinned its application as a conservative soil and sediment tracer wherein its short half-life (53.3
days) lends itself to tracing soil redistribution dynamics over short time periods. While the radionuclide budget
approach to deriving soil redistribution amounts and patterns is conceptually straightforward, important aspects of
the tracer’s environmental behaviour, especially linked to its physical and geochemical distribution within the soil,
remain poorly understood. These contribute to uncertainty in conversion of radionuclide inventory to soil erosion
amounts and there is a need to develop a rigorous harmonised approach to application of the tracer, with oppor-
tunity to share experience with the tag-and-trace community. Drawing on past studies and recent experimental
work within a validation plot experiment, this contribution offers an evaluation of the approach as applied to date
and explores the challenges and opportunities for effective use of 7Be as a tracer to support soil conservation and
management strategies in the future.


