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Uncertainty Analysis of Global Environment
Contamination Risk Evaluation Model

EHET: REEE
Yoko SHIMADA, Shinsuke MORISAWA

ABSTRACT ; Most of the model estimation of the risk caused by the environmental contamination includes some
uncertainty associated with the parameter uncertainty in the model. In this study, these uncertainty was analyzed by
using the model for evaluating the human health risks caused by the long-term global low-level radioactive contamination
with various uncertainty analysismethods : the sensitivity analysis, the percentile estimate, the robustness analysis and
the fuzzy estimate. The model is mainly composed of five sub-models, which includes their own uncertainty ; we also
analyzed these uncertainty. The major findings obtained in this study include that the possibility of the predicted value
by the model simulation being discrepant from the observed data is less than 10% ; the Robustness Index of the
predicted value is less before 1950 and after 1980 ; the Fuzziness of the predicted value is large in 1960-80 ; the
uncertainty of the predicted value can be made lower by decreasing some of the uncertainty in the model ; the reliability
of the model can definitively depend on the following environmental factors : transfer from stratosphere down to
troposphere, residual by food processing and cooking, direct foliar absorption and sedimentation in ocean.
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Fig. 1 Structure of the risk model used in this study.

Table 1 Summary of information about parameters used in the model.

Description Parameter Units Range of vallﬁiegt(z:rmination
137Cs transfer coefficient in stratosphere ss month 1 0.042-0.25 parameter fitting @
187Cs transfer coefficient from stratosphere down to K 1 L

troposphere st month 0.021-0.17 parameter fitting?
137 Cs transfer coefficient in troposphere ke month-1 1.7-7.5 parameter fitting@
137 Cs deposition rate on surface land dp, monthrl 0.03-2.3 parameter fitting a
137Cs deposition rate on surface ocean de month 1 0.83-0.42 parameter fitting a
137Cs runoff rate from surface land to surface ocean r month 1 0.052-0.79 parameter fittinga
137Cs transfer coefficient in ocean w month-1 8.3x108—8,3x10’3 parameter fittinga
Sedimentation rate of 137Cs in ocean s month-1 0.0023-0.066 reported value
Fraction of'37Cs locally deposited at the site near the P considering the mass
nuclear detonation test res 0.01-0.1 balance of the model
Distribution coefficient of 137 cg "
between soil and soil water d mL/g 200-17000 reported value
Soil bulk density Pa g/cm3 0.84-1.96 reported value
Environmental , Soil water content ] mL/cm3 0.2-0.8 reported value
decay constant © Y Fraction of the effective X
precipitation B 0.6-0.9 reported value
Evaporation rate e 0.2-0.9 reported value
Precipitation R mm/year 400-1900 reported value
Direct foliar absorption factor K cm?2- month-g-1  0.01-0.1 parameter fitting
Root uptake transfer factor TF - 0.0003-0.8 reported value
Biological half-life TO.S day 8-200 reported value
Transfer factor from feed to egg contents Fegg day/kg 0.34-0.53 reported value
137Cs Concentration factor for seaweed CFw L/g 5-70 reported value
Gill respiration rate of marine animals v L/gmonth 860-67000 parameter fitt;ingb
137Cs absorption rate by muscle of marine animals a 5x1077'6x10‘2 parameter fitting
137Cs residual rate by food processing and cooking PR 0.01-0.93 reported value

2 based on the results of the meteorological study.

b based on the results of the physiological study of marine animal
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Table 2 Relative Sensitivity in the calculation
of dietary intake of 137Cs (in order of decreasing

sensitivity).

Paremter Relative Sensitivity

ko 1.97
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