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Abstract: This paper focuses on the different processes of 137¢s and ZlOPbeX depth distribution in

cultivated soils. In view of their different fallout deposition processes, considering radionuclide will
diffuse from the plough layer to the plough pan layer duo to the concentration gradient between the two
layers, the 137¢s and Zlonex depth distribution processes were theoretically derived. Additionally, the
theoretical derivation was verified by the measured 137¢s and 210Pbex values in the soil core collected
from wheat field in Fujiazhuang, Shanxi Province, China, and the 137Cs and 210Pbex concentrations
variation with depth in soils of the wheat field was explained rationally. The 137¢cs depth distribution
state in cultivated soils will consistently vary with time due to 137¢s continual decay and diffusion as an

artificial radionuclide without sustainable fallout input since 1960s. In contrast, the 210Pbex depth
distribution in cultivated soils will achieve steady state because of sustainable deposition of the naturally

occurring 210Pbex fallout, and it can be concluded that the differences between the theoretical and the
measured values, especially for 210Pbex, might be associated with the history of plough depth variation
or LUCC.
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