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Abstract ;[ Objective] Understanding the tracing approach of rare earth elements (REE) in soil erosion and
sediment source identification, and clarifying their uncertainties are important to obtain robust quantification
results of soil erosion and sediment source. [ Methods|] The soil erosion technical route using REE and its
application progress in water and wind erosion quantification, and sediment source identification were sum-
marized based on previous results, as well as the deficiencies of REE tracing. [ Results] REEs are considered
as the ideal elements used to trace soil erosion, however, there are still key aspects that affect the accuracy of
erosion and sediment source estimation results from REE tracing, including the combination methods and

mechanisms of REE to soil particles, REE transport through leaching and runoff and plant absorption and
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utilization in long term studies. Therefore, key aspects that researchers should focus on in the future were

proposed. It is also urgent to clarify the impact of massively released REE on the health of soils, plants and

environments. Additionally, sediment source identification combined with the optimal fingerprinting

approach should be further explored. [ Conclusion] The results of this study are valuable for improving the

accuracy of the REE tracing technique. expanding application of REE tracing technique to other erosion types

in addition to water erosion, and using REE tracing technique in combination with the composite fingerprint-

ing approach to identify sediment source in relatively large areas.

Keywords:rare earth element tracing; soil erosion; sediment source; erosion tracing; particle size effect
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