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2- Prior distributions

3- Posterior distributions

4- Monte Carlo Markov Chain

5- Blocking Monte Carlo Markov Chain

6- Null Space Monte Carlo Markov Chain

7- Generalized Likelihood Uncertainty Estimation
8- Bayesian Approach
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1- Monte Carlo based methods
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1- Modular Three-Dimensional Finite-
Difference Groundwater Flow Model
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5- Posterior distribution

6- Likelihood weight

7- Probability Density Function
8- 95% Confidence Interval
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Abestract

Parameter uncertainty arises uncertainty in the result of model performance and prediction of a system
behavior. Therefore uncertainty estimation into modeling is inevitable. This study aimed to analyze and quantify
amounts of uncertainty in model parameters of Bojnurd aquifer with an area of 65.2 km? due to the highly
uncertain available data and the increasing importance of Bojunrd aquifer caused by the expansion of its urban
areas to the plains. A steady-state groundwater flow model of Bojnurd aquifer was developed and calibrated
employing ten years of data (1380-1390) and 11 observation wells. The prior distributions of model parameters
including hydraulic conductivity and recharge were assumed uniform and uncertainty bounds and posterior
distributions were derived within the generalized likelihood uncertainty estimation (GLUE) framework. The
results showed high amounts of uncertainty in recharge parameters. The pre and posterior distributions does not
showed a significant change. Hydraulic conductivity as the most sensitive parameters, reduced the uncertainty of
the model output. Most of the observed head values fall within 95% confidence interval and only a few number
of points were out of it. It can be concluded that the GLUE approach has been successfully applied to Bojnurd
MODFLOW model and the modeling results are reliable to decision makers for water resources management
projects.
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