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Table 1. Parameters of food chain model.

Parameter Definition Unit
By Soil-to plant concentration factor of radionuclide i Bq/Kg of plant
Bq/Kg of soil
Civ Radioactivity concentration of radionuclide i in plant Bq/Kg
d; Deposition rate of radionuclide i on the surface of crop field Bq/m?-d
D, Effective dose conversion factor for ingestion of radionuclide i Sv/Bq
H, Annual effective dose equivalent Sv/y
P Effective soil surface density Kg/m?
R Interception fraction
(deposition retained on foliar)
T, Translocation factor of externally deposited nuclide to edible part
of plant
te Time of above ground exposure to contamination during growing d
season
ty Time for build up of radionuclide in soil d
th Hold up time between harvest and consumption d
U, Consumption rate of plant food Kg/y
Va Deposition velocity of radionuclide i m/s
X Annual average air concentration of radionuclide i Bg/m?*
Y. Yield of plant ‘ Kg/m?
A Radiological decay constant of radionuclide i 1/d
Aw Wethering ' removal constant 1/a
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Table 2. Statistical properties of the input parameter for Sr-90 and Cs-137 transport via soil-rice

-man pathway.
Type Percentile value Deterministic
Parameter Unit of value
distribution Xoa Xsos (KFOOD)

Va m/s L

Sr-90 0.0001 0.1 0.01

Cs-137 0.0001 0.05 0.01
B, L

Sr-90 0.0050 3.36 0.17

Cs-137 0.00011 1.72 0.028
Dy SV/ Bq C

Sr-90 3.5E-08 3.5E-08

Cs-137 1.4E-08 1.4E-08
A d! C

Sr-90 2.73E-6 2.73E-6

Cs-137 3.63E-6 2.63E-6
R/Y, m?’kg-dry N 1.51 1.78 1.68
Aw a L 0.018 0.18 0.05
P kg-dry/m? L 149.2 166.1 166
to d U 365 10958 10958
te d T 120 150 180 150
tn d U 7 365 14
T, C 0.1 0.1
U, kg/y L 80 200 122

L : lognormal, N : normal, U : uniform(low and upper limit),
T : triangular (minimum, apex and maximum points), C : constant imput value.
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Table 3. Variablity in predicted effective dose
equivalent for Sr-90 and Cs—I137

ingested via soil-rice-man pathway.

Table 4. Partial rank correlation coefficient

(PRCC) in soil-riceman pathway
model for Sr-90 and Cs—137 transport.

Radionuclide Geometric Geometric ~ Deterministic
mean  standard  value(KFOOD)

sievert  deviation sievert
(percentile)
Sr-90 0.87E-02  3.84 0.042
(0.879)
Cs-137  0.13E-03  3.17 0.69E-02
(0.922)

el wiel ol o] AnE Hwl Bok-A-A}
2 7 Zo|A KFOOD dl&x+&= Sr-909 7
87.9 percentileo] . Cs-137¢] 7ZA-$£ 92.2 per-
centileol A Fate olF H4AQl AAE o
Z3 glh. o] A E 26 FolA YHAE
o] Bxo whe} AAs = AolAqt AvtA Hg
H A#AE 7] dalAde dFuge dlelH
o] 2ol E AW3 AFe] AeF Ho|g.
3 7+ HFoll N AFHG9} AFAA Ao
9] PRCC A4 Az ¥ 4o el
95%2] A= (a=0.05)24 4 Wk A3
A7t ARBA7E A& vebls PRCCHE
oF (.21 A=o|ci[11]. PRCC7} 0.21 |4
e ofFe AgPAIE $deofl o A (white
noise) o] °}d& 95%9] A=z N FHY 4
9e< ujgc}t. w2ty F 404 PRCC %ol
0.215ck £ <ig WeE £Ho dFgE F=
W4e & 4 gk, ¥ 49 AaRuA AsE B
o 713 uzEsl & 4HPdFE FASEE (V)
s} AE AHolA4(By) %t o] MFEL Wt
W7t 3aEe] AA el wE "Hst 27
i Hez Asdd. = FIAARF
Aw), FFAAZ () 3 AFAARU,) Tl 2
ARA 7 & A2 et 2Eid A= Sr
-909) 7§ Eok-dAl/TA-AF ARAM o
g ol ulujt Zos »}Ewbrﬂ o]A< B4
AgnA =79 #ele] v ALE Ml

Input PRCC
parameter Sr-90 Cs-137
Va 0.9566 0.9463
By 0.8669 0.6890
R/Y. 0.0640 0.0389
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te 0.0193 -0.0582
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Parameter Uncertainty and Sensitivity Analysis on a Dose
Calculation Model for Terrestrial Food-Chain Pathway

Chang-Woo Lee, Yong-Ho Choi, Ki-Jung Chun and Jeong-Ho Lee

Korea Atomic Energy Research Institute

ABSTRACT

Parameter uncertainty and sensitivity of KFOOD model for calculating the
ingestion dose via terrestrial food-chain pathway was anélyzed with using Monte
-Carlo approach. For the rice ingestion pathway, estimated values from KFOOD
code were very conservative. Most sensitive input parameters in model were

deposition velocities and soil-to-plant transfer coefficient of radionuclides.

Key words . Terrestrial food-chain model, uncertainty, sensitivity



