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Objective

Analyse the sensitivity of the results from numerical
simulations of groundwater flow and advective
transport with respect to the amount of available data

Two approaches for modelling aquifer heterogeneity:

Geological approach (GA) Hydrological approach (HA)
-Based on lithological data; -Based on K data;

-Modelling of hydrofacies -Modelling K distribution;
distribution;
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Scenarios of data density (D)
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Methods

For each scenario:
1. Stochastic modelling of aquifer heterogeneity (GA and HA)
2. Simulations of groundwater flow and advective transport

3. Calculation of average flow, connectivity index, breakthrough
curves (BTCs) and moments analysis

4. Comparisons with scenario with 100% data
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Modelling aquifer heterogenity

Geostatistical models developed for each scenario of data density
100 Monte Carlo conditional simulations

Geological approach (GA) Hydrological approach (HA)
T-PROGS (Carle, 1999): Transition SGSIM (Deutsch and Journel, 1992):
probability based and Markov chain variogram based
model
K is a discrete random variable K is a continuous random variable
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Simulation of groundwater flow and particle
tracking
One particle per cell in an

Steady state flow (MODFLOW) homogeneous conductivity

(Harbaugh,2005) area of 3200 cells.
Simulations done with

MODPATH (Pollock, 2012)

Particle source area

—

Constant head
boundaries

- _ No flow
bOundaries

A

5 UNIVERSITA DEGLI STUDI DI MILANO . . L.
2 | Facolt di Scienze e Tecnologie jacopo.terrenghi@unimi.it
g 3"’ Dipartimento di Scienze della Terra " A. Desio"




Results - Mean total flow
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Results expressed as ratio between the value of the scenario and the value of the Dmax scenario of the same approach
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Results - Connectivity index
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esults - BTCs
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Results - Central moments
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Proportions of lithologies

Proportions of lithologies
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Conclusions

e Overall the reproducibility of the results with the geological approach is
less affected by the loss of information

e Compared to HA, GA provides more accurate estimations with lower
uncertainty

« With the GA, the reproducibility is dependent on the correct evaluation of
the volumetric fractions of the hydrofacies (control on K distribution)

» Taking into account the geological structure in the definition of the K field
is a cost-effective strategy for aquifer characterization to support flow and
transport modelling

Thanks for your attention!
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Results - BTCs
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