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Preliminary assessment of using “°Pb,, radionuclide to estimate soil redistribution
rate in kouhin dry farming region

M. Khodadadi', M. Gorji?, M. Ghannadi-Maragheh®, A. Bahrami-Samani**, M. Meftahi®,

H.M.S. Hoseini?, Gh. Zahedi Amiri*
1. Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14395-836, Tehran — Iran
2. Department of Soil Science, Faculty of Agricultural Engineering and Technology, College of Agriculture and Natural Resources,
University of Tehran, P.O.Box: 4111, Karaj — Iran
3. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
4. Department of Forestry, Faculty of Natural Resources, College of Agriculture and Natural Resources, University of Tehran, P.O.Box: 4111, Karaj — Iran

Abstract: Over the past decades, the **'Cs approach has been successfully applied in Iran for
estimating soil erosion and sedimentation rates. By the progressive reduction in **Cs activity due to
radioactive decay, however, it is essential to investigate the use of an alternative environmental
radionuclide with a constant deposition through time, such as Lead-210. In this study, soil samples were
collected within seven hectares cultivated field to determine the magnitude and spatial pattern of soil
redistribution budgets. The net erosion rates for **’Cs and ?°Pb,, techniques were estimated to be 4.6 and
12.3t ha™ yr* respectively and the sediment delivery ratio reached 52 and 60 percent respectively using
mass balance model 2. Totally, soil erosion and deposition mean estimated from the 2°Pbgy
measurements were much higher than those of *¥Cs, since in the case of *¥'Cs, the results provided an
estimate of the mean erosion rate over a period from 1963 to the time of sampling, whereas for the
2% . technique, the estimates reflect a longer time period. The changes in the land management and
rainfall characteristics that have occurred during the past century in the area under the study have had
important influence on the soil redistribution estimates by the ?“Pb,. This study has demonstrated the
potential of using %°Pb,, measurements to estimate soil erosion and deposition in semiarid regions.

Keywords: “"Ph,,, “*’Cs, Soil erosion, Fallout radionuclides, Mass balance models
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