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Foreword

This tutorial presents the application of the open-source software OpenGeoSys
(OGS) (Kolditz et al. 2012) for hydrological simulations concerning conservative
and reactive transport modelling. The material is based on unpublished manuals
(Bauer 2009) and results of a scientific project cooperation between China and
Germany (SUSTAIN H,O). This tutorial has already applied at several international
training courses on the subject held in China (2014, 2015). This tutorial is the result
of a close cooperation within the OGS community (www.opengeosys.org). These
voluntary contributions are highly acknowledged.

This book contains general information regarding the hydrological modelling of
a real case study and the step-by-step set-up of a model with OGS and related
components such as the OGS Data Explorer. Benchmark examples are presented in
detail.

This book is intended primarily for graduate students and applied scientists who
deal with hydrological modelling. It is also a valuable source of information for
professional geoscientists wishing to advance their knowledge in numerical mod-
elling of hydrological processes, including reactive nitrate transport modelling. As
such, this book will be a valuable help in training of computational hydrological
systems.

There are various commercial software tools available to solve complex scien-
tific questions in hydrology. This book will introduce the user to an open-source
numerical software code for hydrological modelling which can be adapted and
extended based on the needs of the researcher.

This tutorial is the second in a series that will represent further applications of
computational modelling in hydrological sciences. Within this series, one tutorial
has already been published:

e Computational Hydrology I: Groundwater flow modeling, Sachse et al. (2015), DOI
10.1007/978-3-319-13335-5, http://www.springer.com/de/book/9783319133348
e Computational Hydrology II, Sachse et al. (2016), this volume



vi Foreword

These contributions are related to a similar publication series in the field of
environmental and energy sciences, namely:

e Geoenergy Modeling I: Geothermal Processes in Fractured Porous Media,
Bottcher et al. (2016), DOI 10.1007/978-3-319-31335-1, http://www.springer.
com/de/book/9783319313337

e Geoenergy Modeling II: Shallow Geothermal Systems, Shao et al. (2016, in
press),

e Geoenergy Modeling III: Enhanced Geothermal Systems, Watanabe et al.
(2016, in press),

e Geoenergy Modeling IV: Computational Geotechnics: Storage of Energy
Carriers, Nagel et al. (2017%),

e Geoenergy Modeling V: Models of Thermochemical Heat Storage, Lehmann
et al. (2017%)

e OGS Data Explorer, Rink et al. (2017%),

(*publication time is approximated).
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August 2016

Kiel, Germany Christof Beyer, Sebastian Bauer
August 2016



Acknowledgements

We deeply acknowledge the continuous scientific and financial support to the
OpenGeoSys development activities by the following institutions:

gHELHHBLTZ B«m“ﬂ\’
CENTRE FOR !Gﬁ und Romsiotie
ENVIRONMENTAL
RESEARCH - UFZ

GEOZENTRUM HANMOVER

UNIVERSITAT
DRESDEN ot Conte

@TECHNISCHE G FZ PAUL SCHERRER INSTITUT

oo ers '1}

Esemann Kants 2 . IlI
Usiv FR‘!IT\T J/
TOBINGEN s‘:’uu
KIGAm

%S\:nn-\\w UNIVERSITET

AEA S
¢ &
&R
w TECHMISCHE
& UNIVERSITAT o
o

.
erpet

DBETEC

DBE TECHNOLOGY GmbH

)

e =~ USGS

HIGRADE  cewe ors changimgwons

* Bundesministerium
fiir Bildung *
und Farschung

Bundesministerium
far Wirtschalt
und Energie

We would like to express our sincere thanks to HIGRADE in providing and
funding the OpenGeoSys training course at the Helmholtz Centre for Environmental
Research.

We also wish to thank the OpenGeoSys developer group (ogs-devs@
googlegroups.com) and the users (ogs-users@googlegroups . com) for
their technical support.

vii



viii Acknowledgements

This work has been enabled by a grant from the EU-China Environmental
Sustainability Programme: Demonstration of Pollution Discharge management for
Water Quality Improvement in the Songhuajiang-Liaohe River Basin “SUSTAIN
H20” (DCI-ASIE/2013/323-261).

EU-CHINA



