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Abstract - A dynamic compartment model was developed to evaluate the transport of
accidently released radionuclides onto rice-fields. In the model, the surface water
compartment and shoot-base absorption were introduced to account for the effect of
irrigation, which is essential to a rice cultivation. The soil mixing by plough and irrigation
before transplanting rice was also considered, and. the rate of root-uptake and shoot-base
absorption were modeled in terms of the function of biomass. In order to test the validation
of the model, it was applied to the analysis of some simulated Bics deposition experiments
that were performed while cultivating rice in a greenhouse using soils sampled from
rice-fields around Kori, Yonggwang and Ulchin nuclear power plants. The model prediction
was generally agreed within about one order of magnitude with experimental data.

Key words : accidential release, rice-plant, irrigation, surface water compartment, root-
uptake, shoot-base absorption
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Fig. 1. Conceptual diagram for ECOREA-RICE food
chain model.
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Table 2. 7HY AXAM MSchAY #Fols HHUE.
<ol94 33>
process DP1 P TP EE NSW HV
radioactive decay yes yes yes yes yes
percolation no yes yes yes no
root uptake
body no no yes yes yes
grain no no no yes yes
shoot base adsorption
body no no yes yes no
grain no no no yes no
translocation no no no yes yes
fixation on soil no yes yes yes yes
leaching no yes- yes yes no
DP: deposition, IP: irrigation and plowing, TP: transplanting, EE: ear emergence,
NSW: no surface water, HV: harvest
<AEF AF>
process DP2 or DP3 EE NSW HV
radioactive decay yes yes ' yes
percolation yes yes no
root uptake
body yes yes yes
grain no yes yes
shoot base adsorption
body yes yes no
grain no yes no
translocation no yes yes
fixation on soil yes yes yes
leaching yes yes no

DP: deposition, EE: ear emergence, NSW: no surface water, HV: harvest
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Fig. 2. Calculated activity of flooded surface water, root-zone soil, rice-body, and grain compartments
(DP1: deposition (May 2), DP2: deposition (June 1), DP3: deposition (August 12), IP: imgation and plowing (May
11), TP: transplanting (May 21), EE: ear emergence (August 16), NSW: no-surface-water (September 30), HV:

harvest (October 12)).
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with Ulchin and Yonggwang soils.
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