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course descriptions

Groundwater is an important water resource, accounting for approximately 0.6% of
the world’s total water volume, whereas surface water accounts for only about 0.02%.
Due to pollution from various sources, groundwater contamination has become a global
environmental issue. This course discusses groundwater flow and contaminant transport
in porous/fractured media. Topics include the hydrogeological characteristics of aquifers,
fundamental theories of groundwater flow and contaminant transport, and commonly
lused numerical methods for groundwater simulation.
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learning objectives

Upon completion of this course, students will be able to:

1. Explain the fundamental principles of groundwater hydrology.

2. Understand the mathematical foundations and numerical theories underlying
groundwater flow and contaminant transport simulations.

Develop hydrogeological conceptual models for groundwater simulation problems.
Implement and apply numerical simulators to analyze groundwater flow and
contaminant transport problems.
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1. Anderson, M. P., Woessner, W. W., and Hunt, R. J. (2015). Applied Groundwater
Modeling: Simulation of Flow and Advective Transport (2nd ed.). Academic Press.

2. Zheng, C., and Bennett, G. D. (2002). Applied Contaminant Transport Modeling (2nd
ed.). John Wiley & Sons.




3. Domenico, P. A., and Schwartz, F. W. (1998). Physical and Chemical Hydrogeology
(2nd ed.). John Wiley & Sons.
4. Bear, J. (1972). Dynamics of Fluids in Porous Media. Elsevier.
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weekly scheduled contents

Week 1 Review of groundwater hydrology

Week 2 Review of vector analysis

Week 3 Groundwater flow and energy equations

Week 4 Contaminant transport equations

Week 5 Construction of the conceptual model

\Week 6 Basics of numerical modeling

Week 7 Analytical models and numerical methods

\Week 8 Introduction to TOUGH?2

\Week 9 Midterm

Week 10 TOUGH?2 Utilities

Week 11 EOS3 benchmark

\Week 12 EOS9 benchmark

Week 13 EWASG benchmark

\Week 14 ECO2N benchmark

\Week 15 Numerical simulation exercise

Week 16 Final project

Week 17 Discussion of the final project |

Week 18 Discussion of the final project 11
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