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1. Introduction 

 

The adjustment factor was suggested by Mosleh 

quantification of model uncertainty for the problems 

of groundwater flow and contaminant transport [1]. 

Combination of predictions by all the models should 

be considered to quantify model uncertainty. 

Combination of response predictions by multiple 

models using adjustment factor approach is carried 

out by averaging those predictions weighted by 

model probabilities. In this paper, we applied the 

additive adjustment factor approach to release rate 

models for the quantification of model uncertainty.  

 

2. Adjustment Factor Approach  

 

2.1 Adjustment Factor Approach  

 

An adjustment factor can be evaluated by 

assuming the differences between the prediction by 

the model with the highest probability and those of 

alternate models to be normally distributed [2]. 

Model probabilities are assigned as weights to the 

models considered. A predictive distribution of a 

system response is constructed by introducing the 

evaluated adjustment factor into the prediction by the 

model with the highest probability.  

An additive adjustment factor is added to the 

prediction by the model with the highest probability 

to construct a predictive distribution incorporating 

model uncertainty. When the additive adjustment 

factor approach is used, the prediction of a system 

response is represented by  

 

              (1) 

 

where,  represents the prediction of the unknown 

response by the model with the highest model 

probability among a considered model set,  

represents an additive factor, and y represents an 

adjusted prediction. An additive adjustment factor 

 is assumed to be a normal random variable. If we 

assume that the predictions and probabilities of a set 

of models are known, the means and variances of 

both  and y can be computed by  
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     (3) 

                     (4) 

                     (5) 

 

where  is mean of a variable,  is 

variance of a variable,  represents the prediction 

of the response by mode ,  is the 

probability of , and K is the number of 

considered models. The mean and variance of  

are the averaged mean and variance of the 

differences between the prediction by the model with 

the highest probability and those by alternate models, 

using model probabilities as weights. 
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2.2 Application Adjustment Factor Approach to 

Release Rates of 129I 

 

We applied the additive adjustment factor 

approach to the release rate of 129I. The release rates 

are summarized in Table 1. The model probabilities 

of each model in Table 1 are assumed values based 

on the results of Jeong et al. [3]. The Annual release 

rate model is identified as the best model because it 

has the highest model probability among three 

models. Using the additive adjustment factor 

approach, the mean and variance of the resulting 

combination of model prediction for release rates of 
129I are 2.68x10-2 and 5.66x10-5, respectively. The 

best model prediction is decreased by the amount of 

0.29x10-2. The variance indicates the degree of 

dispersion in the prediction of models and reflects the 

degree of model uncertainty. 

 

Table 1. Release rates of I-129 (g/yr) 

Release rate model Release Rate 
(g/yr) 

Model  
Probability 

Annual Release 2.97 10-2 0.5 

Congruent Release 2.87 10-2 0.4 

Surface Release 4.22 10-3 0.1 

 

3. Conclusions 

 

We adopted the additive adjustment factor 

approach to incorporate model uncertainty into the 

composite prediction of a physical system. We 

applied this approach to the release rates of 129I from 

the waste package. If deterministic predictions by a 

model set and experimental data, the approach can be 

applied to model uncertainty quantification 

regardless of the numbers of models considered and 

the observed experimental data. 

 
Fig. 1. PDF of release rate of 129I using additive adjustment 

factor approach. 
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