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1 Modulname Integrated Watershed Modeling
Module name
o | Modulkirzel 021430009
Identification code
3 Leistungspunkte (LP) 6
Credit points (CP)
4 Semesterwochenstunden 4
(SWS)/Semester load
Moduldauer (Anzahl der
5 Semester) 1
Module duration (Number of
semesters)
Turnus
6 Cycle every 2nd semester
Sprache . . .
7 Language German or English depending on the participants
Prof. Dr. rer. nat. Dr.-Ing. habil. Andras Bardossy
8 Modulverantwortliche(r) Institut fur Wasserbau
Person in charge of module Tel: 0711/685-64663
Email: bardossy@iws.uni-stuttgart.de
Prof. Dr. rer. nat. Dr.-Ing. habil. Andras Bardossy (Hydrologische
9 Dozenten Modellierung)
Lecturers Dr. rer. nat. Johannes Riegger (Integrierte Modellsysteme fir die
Grundwasserwirtschaft)
Verwendbarkeit/Zuordnung UMW (M.Sc.), K, 2nd Semester, (SS)
10 /z:m I%:g!ﬂ“'f:;s. Ament to BAU (M.Sc.), K, 2nd Semester, (SS)
pplicability/ASsIg WAREM (M.Sc.), E, Elective, 2nd Semester, (SS)
curriculum
Recommended background knowledge:
Voraussetzungen Basic knowledge of hydrology and geohydrology
1 Prerequisites
Prerequisite module: none
Hydrological Modeling:
Construction of models for each part in the runoff process and how
these models are used and integrated in different environment
management systems.
Integrated model systems for the groundwater management:
Design of hydrogeological databases, visualization of data,
1 Lernziele GIS-Operations for the groundwater and hydrological modeling,

Intended learning outcome

Geostatistic, stochastic modeling, Monte Carlo Methods.
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Inhalt
Content

Hydrological Modeling:

What happens to the rain? This is the basic question that needs to
be addressed in order to predict the amount of discharge at a
certain location in a river system at a given time. Which parts of the
fate of rainfall can be determined on a physical basis, and which are
still left to empirical searching? Beside the qualitative determination
of e.g. the processes of evapotranspiration, infiltration, interflow etc.
we also need to describe the quantities of these processes to be
able to forecast e.g. flood events.

Hydrological watershed modelling is fundamental to integrated
water management. There are complex interactions between the
elements of the environmental continuum. In order to predict future
behaviour and to quantify effects of management changes,
quantitative mathematical descriptions are needed. A number of
advanced hydrological watershed models have been developed in
the last 30 years. A few of them will be reviewed in terms of their
data needs and there predictive power. The participants are
encouraged to form groups and to use their selected models for the
same catchment so that the different approaches are compared.
Integrated model systems for the groundwater management:
Modern integrated model systems require techniques for the
efficient construction of ground water models and their integration in
“Decision Support Systems” as well as strategies for the handling of
uncertainties.

The course will discuss the specific “GIS-Methods” that are
important for the integrations of databases, the visualization of data
and the calculation of spatial data like ground water recharge.
Special focus is laid on GIS supported hydrological modeling of the
ground water recharge and the runoff parameters as well as
adequate choice of the hydrological model concepts for the
calculation of the local water balance in different data situations. To
handle the model uncertainties, geostatistic methods and
associated stochastic modeling attempts like the “Monte Carlo
Simulation” will be mentioned.
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Literatur/Lernmaterialien
Literature/Learning material

Hydrological Modeling:

Beven, K.J., 2000. Rainfall-Runoff Modelling: The Primer. Wiley,
360pp.

Singh, V.P. (Ed.), 1995. Computer Models of Watershed Hydrology.
Water Resource Publications, Littleton, Colorado, USA.
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Lehrveranstaltungen und
Lehrformen

Course units and teaching
methods

Hydrological Modeling, lecture and exercise 2 SWS, 3 LP
Integrated model systems for the groundwater management, lecture
and exercise, 2 SWS, 3 LP
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Abschéatzung des
Arbeitsaufwands
Estimation of workload

Pos | unit presence time | self study | project | Sum
1| Lecture 56,0 96,0 0,0] 152,0
2 | Excercise 0,0 28,0 0,0 28,0
3 | Case study 0,0 0,0 0,0 0,0

180,0
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Studienleistungen (unbenotet)
Course achievements (without
mark)

None

Studienleistungen (benotet)
Course achievements (with
mark)

None

17b

Prifungsleistungen (benotet)
Examination achievements
(with mark)

Written exam with computer exercise, 150 minutes (PL-S)
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Grundlage fr...
Basis for...




