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A Rational Fracture Hydraulic Parameter Estimation Method for Groundwater Flow Assessment Using Discrete
Fracture Network Model
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A Rational Fracture Hydraulic Parameter Estimation Method for Groundwater Flow
Assessment Using Discrete Fracture Network Model

Masayuki Ishibashi

A fracture network (DFN) model is used to evaluate groundwater flow and mass transport in

fractured rock mass. In constructing the DFN model, it is necessary to set the hydraulic conductivity

coefficients for fractures. Recently, a method for setting these coefficients using a probability

distribution that takes fracture size into account was proposed for geological disposal projects, and the

calculation cost for estimation tends to increase with the increase in the number of unknown parameters.

In addition, the setting parameters for the fracture permeability depend on the skill of the analyst. In

this paper, to solve these problems, we evaluate the influence of various parameters on fracture

permeability coefficients and investigate a method using Bayesian optimization considering the

influence of the parameters. Numerical experiments are then conducted to verify the results. It is

demonstrated that the improved Bayesian optimization can be performed about 100 times, while the

conventional grid search method, which is a highly objective method, requires calculation done about

285,000 times.
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