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Insights about the sediment distribution of the LBD are 

crucial for simulating flow dynamics, contaminant transport, 

seawater intrusion, and surface water-groundwater 

interactions—all of which are vital for effective resource 

management and environmental protection in the region 

(Werner, 2010).

However, despite the conceptual model developed by Mc 

Mahon (2004) and the existence of tens of thousands of 

borehole lithological descriptions, the current numerical 

model used to manage the resource is not adequate for 

groundwater flow and transport characterisation.

Figure 1: left panel - conceptual model developed by Mc 

Mahon (2004) ; right panel – analogue to current numerical 

model (from Zadeh’s MSc thesis)

a) Develop a stochastic modelling engine compliant                      

with the conceptual model of Mc Mahon (2004)

b) Extract information from legacy boreholes

c) Classify main properties and descriptors into main facies

d) Compute summary statistics for model calibration

• Facies proportions

• Thickness distribution per facies

• Calibration via global optimization (Mockus, 2002)

Figure 2: information extraction and consolidation (top row), 

summary statistics and calibration error (bottom row)
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Figure 4: local conditional 

simulation using the Direct 

Sampling algorithm 

(Mariethoz et al., 2010)
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The proposed stochastic 

modelling engines satisfies:

• Mc Maho ’s co ceptual model

• Global summary statistics

The code is available on GitHub 

at https://github.com/gpirot/LBD-

facies-modeling 

Publication submitted to Water 

Resources Research (in review)
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Figure 3: realisation from the calibrated stochastic algorithm

Respective proportion error  of 1.2% and 3.6% 

for fine-grained and coarse-grained sediments

Coarse-grained 
sediments

Fine-grained 
sediments

Intermediate 
sediments
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