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SUMMARY
This short course consists of a structured intensive two-week programme of 60 hours of
theoretical lectures and computer laboratory exercises on advanced numerical methods for
the computation of large scale problems in free-surface hydrodynamics. The underlying
mathematical models for these problems are derived from the incompressible Euler and
Navier-Stokes equations in three dimensions. The following models are presented in the
course: a fully three-dimensional hydrostatic model, two-dimensional models using lateral
and horizontal averaging, the one-dimensional open-channel equations. We present semiimplicit Eulerian-Lagrangian finite difference schemes on regular Cartesian grids that are
very accurate and efficient since they are unconditionally stable and thus allow large time
steps. A new rigorous treatment of wetting and drying is presented. The course includes
30 hours of practical exercises in the computer laboratory of the University of Trento,
where some of the most important models and methods are implemented using MATLAB.

CONTENTS
Mathematical Models:
•
•
•
•
•
•

Convection-Diffusion Equations
The Navier-Stokes Equations
A Three-Dimensional Hydrostatic Model
A Vertically Averaged Model (2Dxy)
A Laterally Averaged Model (2Dxz)
The Open Channel Equations (1D)

Numerical Methods:
•
•
•
•
•
•

Explicit Upwind Methods
Implicit Upwind Methods
Eulerian-Lagrangian Methods
An Equation for the Free Surface
Semi-Implicit Finite Difference Methods
Elementary methods in linear algebra: the Thomas Algorithm
and the Conjugate Gradient Method.

Laboratory Exercise:
•

•

With MATLAB, the participants will implement a semi-implicit finite difference
scheme using an Eulerian-Lagrangian approach for the convection terms for the
open channel equations (1D) as well as for the vertically averaged model (2Dxy),
the laterally averaged model (2Dxz) as well as for the full 3D model.
A new rigorous treatment for wetting and drying, which is a very frequent problem
in civil and environmental engineering, is also part of the laboratory exercises.

ABOUT TRENTO AND THE DOLOMITES
The historical city of Trento is situated in the autonomous Italian region of Trentino - AltoAdige, close to the world-famous mountains called Dolomites. Trento is very easy to reach
by car or train from Austria (150 km south of Innsbruck) and from Verona (90 km north of
Verona). The nearest and most convenient airport is Verona Airport, 15 minutes from the
Verona train station. The region around Trento is of extraordinary beauty, with its unique
mountains and lakes that offer the participants many exciting outdoor activities like skiing,
hiking or climbing.

COST
Students and post-docs: € 900; Senior academics: € 1500; Others: € 1800 (free of “VAT
tax” as art. 10 DPR 633/72). Members of BAW (Bundesanstalt für Wasserbau) and IAHR
get a discount of 20%.
These fees cover lectures, laboratory exercises, lecturing material and sample programs in
MATLAB. Furthermore, the course fee includes the coffee breaks and one social event
(dinner).

REGISTRATION AND ADMINISTRATIVE INFORMATION
Participants must register via e-mail, sending the attached registration form to
michael.dumbser@unitn.it.
For further information on registration and payment, please e-mail to:
Prof. Dr.-Ing. Michael Dumbser (michael.dumbser@unitn.it)
Tel. +39 0461 28 2659
Fax. +39 0461 28 2672
Once accepted for the course you can proceed to make the necessary arrangements for
attending the course, such as travelling arrangements, hotels, etc. Payment of the course
fees to the University of Trento must made by 10th January 2015. Once the payment has
been made please send a copy of the receipt via fax or e-mail to the course secretary (see
above).
Payment must be made by bank transfer to:
BANCA POPOLARE DI SONDRIO
Piazza Centa - Trento (Italy)
Account holder’s name: Università degli Studi di Trento
Account holder's VAT number: 00340520220
IBAN: IT06 N 05696 01800 000003108X60
SWIFT/BIC Code: POSOIT22
Bank transfers must be made separately for each participant. They must be net of all bank
charges and must specify the name of the participant and the subject "in order to
NUMSURF course".

REGISTRATION FORM
Short Course on "Advanced Numerical Methods for
Free Surface Hydrodynamics"
Trento, 19 January - 30 January 2015
FIRST NAME *
LAST NAME *
PLACE AND DATE OF
BIRTH *
PROFESSION *
ADDRESS *
CITY *
STATE *
PERSONAL FISCAL CODE
(f or Ita lia n re s ide nt s o nl y)

TEL *
FAX *
E-MAIL *
INVOICE DETAILS:
NAME
ADDRESS
CITY ST ATE
STATE
VAT NUMBER
COMPANY FISCAL CODE
SIGNAT URE *
* compulsory information

Confidentiality. The information that you have given on this form will be computer processed by
the Conference Secretariat in compliance with the Italian law 675/96 on data protection. It may be
utilized to keep you informed on activities by University of Trento in the future.
Your information will not be communicated to third parties. You may ask at any time for its
cancellation by written application to the administrative officer of the Course Secretariat.
Do you give permission for the information provided above to be available to selected businesses?

□ Yes □ No
Please send the registration form to the attention of Prof. Dr.-Ing. Michael Dumbser,
Department of Civil, Envinronmental and Mechanical Engineering, University of Trento, Via
Mesiano 77, I-38123 Trento – ITALY. e-mail: michael.dumbser@unitn.it

